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Documentation and Release Notes

To obtain the most current version of all Juniper Networks
®
technical documentation,

see the product documentation page on the Juniper Networks website at

http://www.juniper.net/techpubs/.

If the information in the latest release notes differs from the information in the

documentation, follow the product Release Notes.

Juniper Networks Books publishes books by Juniper Networks engineers and subject

matter experts. These books go beyond the technical documentation to explore the

nuances of network architecture, deployment, and administration. The current list can

be viewed at http://www.juniper.net/books.

Supported Platforms

For the features described in this document, the following platforms are supported:

• MSeries

• MXSeries

• PTX Series

• SRX Series

• vSRX

• T Series
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Using the Examples in This Manual

If you want to use the examples in this manual, you can use the loadmerge or the load

merge relative command. These commands cause the software to merge the incoming

configuration into the current candidate configuration. The example does not become

active until you commit the candidate configuration.

If the example configuration contains the top level of the hierarchy (or multiple

hierarchies), the example is a full example. In this case, use the loadmerge command.

If the example configuration does not start at the top level of the hierarchy, the example

is a snippet. In this case, use the loadmerge relative command. These procedures are

described in the following sections.

Merging a Full Example

Tomerge a full example, follow these steps:

1. From the HTML or PDF version of the manual, copy a configuration example into a

text file, save the file with a name, and copy the file to a directory on your routing

platform.

For example, copy the following configuration toa file andname the file ex-script.conf.

Copy the ex-script.conf file to the /var/tmp directory on your routing platform.

system {
scripts {
commit {
file ex-script.xsl;

}
}

}
interfaces {
fxp0 {
disable;
unit 0 {
family inet {
address 10.0.0.1/24;

}
}

}
}

2. Merge the contents of the file into your routing platform configuration by issuing the

loadmerge configuration mode command:

[edit]
user@host# loadmerge /var/tmp/ex-script.conf
load complete
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Merging a Snippet

Tomerge a snippet, follow these steps:

1. From the HTML or PDF version of themanual, copy a configuration snippet into a text

file, save the file with a name, and copy the file to a directory on your routing platform.

For example, copy the following snippet to a file and name the file

ex-script-snippet.conf. Copy the ex-script-snippet.conf file to the /var/tmp directory

on your routing platform.

commit {
file ex-script-snippet.xsl; }

2. Move to the hierarchy level that is relevant for this snippet by issuing the following

configuration mode command:

[edit]
user@host# edit system scripts
[edit system scripts]

3. Merge the contents of the file into your routing platform configuration by issuing the

loadmerge relative configuration mode command:

[edit system scripts]
user@host# loadmerge relative /var/tmp/ex-script-snippet.conf
load complete

For more information about the load command, see CLI Explorer.

Documentation Conventions

Table 1 on page xxxvi defines notice icons used in this guide.
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Table 1: Notice Icons

DescriptionMeaningIcon

Indicates important features or instructions.Informational note

Indicates a situation that might result in loss of data or hardware damage.Caution

Alerts you to the risk of personal injury or death.Warning

Alerts you to the risk of personal injury from a laser.Laser warning

Indicates helpful information.Tip

Alerts you to a recommended use or implementation.Best practice

Table 2 on page xxxvi defines the text and syntax conventions used in this guide.

Table 2: Text and Syntax Conventions

ExamplesDescriptionConvention

To enter configuration mode, type the
configure command:

user@host> configure

Represents text that you type.Bold text like this

user@host> show chassis alarms

No alarms currently active

Represents output that appears on the
terminal screen.

Fixed-width text like this

• A policy term is a named structure
that defines match conditions and
actions.

• Junos OS CLI User Guide

• RFC 1997,BGPCommunities Attribute

• Introduces or emphasizes important
new terms.

• Identifies guide names.

• Identifies RFC and Internet draft titles.

Italic text like this

Configure themachine’s domain name:

[edit]
root@# set system domain-name
domain-name

Represents variables (options for which
you substitute a value) in commands or
configuration statements.

Italic text like this
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Table 2: Text and Syntax Conventions (continued)

ExamplesDescriptionConvention

• To configure a stub area, include the
stub statement at the [edit protocols
ospf area area-id] hierarchy level.

• Theconsoleport is labeledCONSOLE.

Represents names of configuration
statements, commands, files, and
directories; configurationhierarchy levels;
or labels on routing platform
components.

Text like this

stub <default-metricmetric>;Encloses optional keywords or variables.< > (angle brackets)

broadcast | multicast

(string1 | string2 | string3)

Indicates a choice between themutually
exclusive keywords or variables on either
side of the symbol. The set of choices is
often enclosed in parentheses for clarity.

| (pipe symbol)

rsvp { # Required for dynamicMPLS onlyIndicates a comment specified on the
same lineas theconfiguration statement
to which it applies.

# (pound sign)

community namemembers [
community-ids ]

Encloses a variable for which you can
substitute one or more values.

[ ] (square brackets)

[edit]
routing-options {
static {
route default {
nexthop address;
retain;

}
}

}

Identifies a level in the configuration
hierarchy.

Indention and braces ( { } )

Identifies a leaf statement at a
configuration hierarchy level.

; (semicolon)

GUI Conventions

• In the Logical Interfaces box, select
All Interfaces.

• To cancel the configuration, click
Cancel.

Representsgraphicaluser interface(GUI)
items you click or select.

Bold text like this

In the configuration editor hierarchy,
select Protocols>Ospf.

Separates levels in a hierarchy of menu
selections.

> (bold right angle bracket)

Documentation Feedback

We encourage you to provide feedback, comments, and suggestions so that we can

improve the documentation. You can provide feedback by using either of the following

methods:

• Online feedback rating system—On any page of the Juniper Networks TechLibrary site

athttp://www.juniper.net/techpubs/index.html, simply click the stars to rate thecontent,

and use the pop-up form to provide us with information about your experience.

Alternately, you can use the online feedback form at

http://www.juniper.net/techpubs/feedback/.
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• E-mail—Sendyourcommentsto techpubs-comments@juniper.net. Includethedocument

or topic name, URL or page number, and software version (if applicable).

Requesting Technical Support

Technical product support is available through the JuniperNetworksTechnicalAssistance

Center (JTAC). If you are a customer with an active J-Care or Partner Support Service

support contract, or are covered under warranty, and need post-sales technical support,

you can access our tools and resources online or open a case with JTAC.

• JTAC policies—For a complete understanding of our JTAC procedures and policies,

review the JTAC User Guide located at

http://www.juniper.net/us/en/local/pdf/resource-guides/7100059-en.pdf.

• Product warranties—For product warranty information, visit

http://www.juniper.net/support/warranty/.

• JTAC hours of operation—The JTAC centers have resources available 24 hours a day,

7 days a week, 365 days a year.

Self-Help Online Tools and Resources

For quick and easy problem resolution, Juniper Networks has designed an online

self-service portal called the Customer Support Center (CSC) that provides youwith the

following features:

• Find CSC offerings: http://www.juniper.net/customers/support/

• Search for known bugs: http://www2.juniper.net/kb/

• Find product documentation: http://www.juniper.net/techpubs/

• Find solutions and answer questions using our Knowledge Base: http://kb.juniper.net/

• Download the latest versions of software and review release notes:

http://www.juniper.net/customers/csc/software/

• Search technical bulletins for relevant hardware and software notifications:

http://kb.juniper.net/InfoCenter/

• Join and participate in the Juniper Networks Community Forum:

http://www.juniper.net/company/communities/

• Open a case online in the CSC Case Management tool: http://www.juniper.net/cm/

Toverify serviceentitlementbyproduct serial number, useourSerialNumberEntitlement

(SNE) Tool: https://tools.juniper.net/SerialNumberEntitlementSearch/

Opening a Casewith JTAC

You can open a case with JTAC on theWeb or by telephone.

• Use the Case Management tool in the CSC at http://www.juniper.net/cm/.

• Call 1-888-314-JTAC (1-888-314-5822 toll-free in the USA, Canada, and Mexico).
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For international or direct-dial options in countries without toll-free numbers, see

http://www.juniper.net/support/requesting-support.html.
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PART 1

Overview

• Understanding Multicast on page 3
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CHAPTER 1

Understanding Multicast

• Multicast Overview on page 3

• Understanding Layer 3 Multicast Functionality on the SRX5K-MPC on page 15

• Multicast Configuration Overview on page 16

• IPv6 Multicast Flow on page 17

• Supported IP Multicast Protocol Standards on page 19

Multicast Overview

IPhas three fundamental typesofaddresses: unicast, broadcast, andmulticast. Aunicast

address is used to send a packet to a single destination. A broadcast address is used to

sendadatagram toanentire subnetwork. Amulticast address is used to sendadatagram

toasetofhosts that canbeondifferent subnetworksand thatareconfiguredasmembers

of a multicast group.

Amulticastdatagram isdelivered todestinationgroupmemberswith thesamebest-effort

reliability as a standard unicast IP datagram. This means that multicast datagrams are

not guaranteed to reach all members of a group or to arrive in the same order in which

they were transmitted. The only difference between amulticast IP packet and a unicast

IP packet is the presence of a group address in the IP header destination address field.

Multicast addresses use the Class D address format.

NOTE: On all SRX Series devices, reordering is not supported for multicast
fragments. Reordering of unicast fragments is supported.

Individual hosts can join or leave amulticast group at any time. There are no restrictions

on the physical location or the number of members in a multicast group. A host can be

amember ofmore than onemulticast group at any time. A host does not have to belong

to a group to send packets to members of a group.

Routersuseagroupmembershipprotocol to learnabout thepresenceof groupmembers

on directly attached subnetworks. When a host joins a multicast group, it transmits a

groupmembership protocolmessage for the group or groups that it wants to receive and

sets its IPprocessandnetwork interfacecard to receive framesaddressed to themulticast

group.
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ComparingMulticast to Unicast

The Junos
®
operating system(JunosOS) routingprotocol process supports awidevariety

of routing protocols. These routing protocols carry network information among routing

devices not only for unicast traffic streams sent between one pair of clients and servers,

but also formulticast traffic streams containing video, audio, or both, between a single

server source andmany client receivers. The routing protocols used for multicast differ

in many key ways from unicast routing protocols.

Information is delivered over a network by three basic methods: unicast, broadcast, and

multicast.

The differences among unicast, broadcast, andmulticast can be summarized as follows:

• Unicast: One-to-one, from one source to one destination.

• Broadcast: One-to-all, from one source to all possible destinations.

• Multicast:One-to-many, fromonesource tomultipledestinationsexpressingan interest

in receiving the traffic.

NOTE: This list does not include a special category for many-to-many
applications, such as online gaming or videoconferencing, where there are
many sources for the same receiver and where receivers often double as
sources. Many-to-many is a servicemodel that repeatedly employs
one-to-manymulticast and therefore requires no unique protocol. The
original multicast specification, RFC 1112, supports both the any-source
multicast (ASM)many-to-manymodel and the source-specific multicast
(SSM) one-to-manymodel.

With unicast traffic, many streams of IP packets that travel across networks flow from

a single source, such as a website server, to a single destination such as a client PC.

Unicast traffic is still the most common form of information transfer on networks.

Broadcast traffic flows from a single source to all possible destinations reachable on the

network, which is usually a LAN. Broadcasting is the easiest way to make sure traffic

reaches its destinations.

Television networks use broadcasting to distribute video and audio. Even if the television

network is a cable television (CATV) system, the source signal reaches all possible

destinations, which is the main reason that some channels’ content is scrambled.

Broadcasting is not feasible on the Internet because of the enormous amount of

unnecessary information that would constantly arrive at each end user's device, the

complexities and impact of scrambling, and related privacy issues.

Multicast traffic lies between the extremes of unicast (one source, one destination) and

broadcast (one source, all destinations). Multicast is a “one source, many destinations”

method of traffic distribution, meaning only the destinations that explicitly indicate their

need to receive the information from a particular source receive the traffic stream.
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Onan IPnetwork, becausedestinations (clients) donot often communicate directlywith

sources (servers), the routing devices between source and destination must be able to

determine the topology of the network from the unicast ormulticast perspective to avoid

routing traffic haphazardly. Multicast routing devices replicate packets received on one

input interface and send the copies out onmultiple output interfaces.

In IP multicast, the source and destination are almost always hosts and not routing

devices.Multicast routingdevices distribute themulticast traffic across thenetwork from

source to destinations. Themulticast routing device must find multicast sources on the

network, send out copies of packets on several interfaces, prevent routing loops, connect

interested destinations with the proper source, and keep the flow of unwanted packets

to aminimum. Standard multicast routing protocols provide most of these capabilities,

but some router architectures cannot sendmultiple copies of packets and so do not

support multicasting directly.

IP Multicast Uses

Multicast allows an IP network to support more than just the unicast model of data

delivery that prevailed in the early stages of the Internet. Multicast, originally defined as

a host extension in RFC 1112 in 1989, provides an efficient method for delivering traffic

flows that can be characterized as one-to-many or many-to-many.

Unicast traffic is not strictly limited to data applications. Telephone conversations,

wireless or not, contain digital audio samples andmight contain digital photographs or

even video and still flow from a single source to a single destination. In the same way,

multicast traffic is not strictly limited to multimedia applications. In some data

applications, the flow of traffic is from a single source to many destinations that require

the packets, as in a news or stock ticker service delivered to many PCs. For this reason,

the term receiver is preferred to listener for multicast destinations, although both terms

are common.

Network applications that can function with unicast but are better suited for multicast

includecollaborative groupware, teleconferencing, periodic or “push”datadelivery (stock

quotes, sports scores, magazines, newspapers, and advertisements), server or website

replication, anddistributed interactive simulation (DIS) suchaswar simulationsor virtual

reality. Any IP network concerned with reducing network resource overhead for

one-to-many or many-to-many data or multimedia applications with multiple receivers

benefits frommulticast.

If unicast were employed by radio or news ticker services, each radio or PC would have

to have a separate traffic session for each listener or viewer at a PC (this is actually the

method for someWeb-based services). The processing load and bandwidth consumed

by the server would increase linearly as more people “tune in” to the server. This is

extremely inefficient when dealing with the global scale of the Internet. Unicast places

the burden of packet duplication on the server and consumesmore andmore backbone

bandwidth as the number of users grows.

If broadcastwere employed instead, the source could generate a single IP packet stream

using a broadcast destination address. Although broadcast eliminates the server packet

duplication issue, this is not a good solution for IP because IP broadcasts can be sent

only to a single subnetwork, and IP routing devices normally isolate IP subnetworks on
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separate interfaces. Even if an IP packet stream could be addressed to literally go

everywhere, and there were no need to “tune” to any source at all, broadcast would be

extremely inefficient because of the bandwidth strain and need for uninterested hosts

to discard large numbers of packets. Broadcast places the burden of packet rejection on

each host and consumes themaximum amount of backbone bandwidth.

For radio station or news ticker traffic,multicast provides themost efficient and effective

outcome, with none of the drawbacks and all of the advantages of the other methods.

A single source of multicast packets finds its way to every interested receiver. As with

broadcast, the transmitting host generates only a single streamof IP packets, so the load

remainsconstantwhether there is one receiver or onemillion. Thenetwork routingdevices

replicate the packets and deliver the packets to the proper receivers, but only the

replication role is a new one for routing devices. The links leading to subnets consisting

of entirely uninterested receivers carry nomulticast traffic.Multicastminimizes theburden

placed on sender, network, and receiver.

IP Multicast Terminology

Multicast has its own particular set of terms and acronyms that apply to IP multicast

routing devices and networks. Figure 1 on page 7 depicts some of the terms commonly

used in an IP multicast network.

In amulticast network, the key component is the routing device, which is able to replicate

packets and is therefore multicast-capable. The routing devices in the IP multicast

network, which has exactly the same topology as the unicast network it is based on, use

amulticast routing protocol to build a distribution tree that connects receivers (preferred

to the multimedia implications of listeners, but listeners is also used) to sources. In

multicast terminology, the distribution tree is rooted at the source (the root of the

distribution tree is the source). The interface on the routing device leading toward the

source is the upstream interface, although the less precise terms incoming or inbound

interface are used as well. To keep bandwidth use to aminimum, it is best for only one

upstream interface on the routing device to receive multicast packets. The interface on

the routing device leading toward the receivers is the downstream interface, although

the less precise terms outgoing or outbound interface are used as well. There can be 0

to N–1 downstream interfaces on a routing device, where N is the number of logical

interfaces on the routing device. To prevent looping, the upstream interface must never

receive copies of downstreammulticast packets.
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Figure 1: Multicast Terminology in an IP Network

Routing loops are disastrous in multicast networks because of the risk of repeatedly

replicated packets. One of the complexities of modernmulticast routing protocols is the

need to avoid routing loops, packet by packet, muchmore rigorously than in unicast

routing protocols.

Reverse-Path Forwarding for Loop Prevention

The routing device's multicast forwarding state runsmore logically based on the reverse

path, from the receiver back to the root of the distribution tree. In RPF, every multicast

packet receivedmust pass an RPF check before it can be replicated or forwarded on any

interface. When it receives a multicast packet on an interface, the routing device verifies

that the source address in themulticast IP packet is the destination address for a unicast

IP packet back to the source.

If the outgoing interface found in the unicast routing table is the same interface that the

multicast packet was received on, the packet passes the RPF check. Multicast packets

that fail theRPFcheckaredropped, because the incoming interface is not on the shortest

path back to the source. routing devices can build andmaintain separate tables for RPF

purposes.

Shortest-Path Tree for Loop Prevention

The distribution tree used for multicast is rooted at the source and is the shortest-path

tree (SPT), but this path can be long if the source is at the periphery of the network.

Providing a shared tree on the backbone as the distribution tree locates the multicast

source more centrally in the network. Shared distribution trees with roots in the core

network are created andmaintained by amulticast routing device operating as a

rendezvous point (RP), a feature of sparse modemulticast protocols.
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Administrative Scoping for Loop Prevention

Scoping limits the routing devices and interfaces that can forward amulticast packet.

Multicast scoping is administrative in the sense that a range of multicast addresses is

reserved for scoping purposes, as described in RFC 2365, Administratively Scoped IP

Multicast. routing devices at the boundary must filter multicast packets and ensure that

packets do not stray beyond the established limit.

Multicast Leaf and Branch Terminology

Eachsubnetworkwithhostson the routingdevice thathasat leastone interested receiver

is a leaf on the distribution tree. routing devices can havemultiple leaves on different

interfaces andmust send a copy of the IP multicast packet out on each interface with a

leaf. When a new leaf subnetwork is added to the tree (that is, the interface to the host

subnetworkpreviously receivednocopies of themulticast packets), a newbranch is built,

the leaf is joined to the tree, and replicated packets are sent out on the interface. The

number of leaves on a particular interface does not affect the routing device. The action

is the same for one leaf or a hundred.

NOTE: On Juniper Networks security devices, if themaximum number of
leaves on amulticast distribution tree is exceeded, multicast sessions are
created up to themaximum number of leaves, and anymulticast sessions
that exceed themaximum number of leaves are ignored. Themaximum
number of leaves on amulticast distribution tree is device specific.

When a branch contains no leaves because there are no interested hosts on the routing

device interface leading to that IP subnetwork, the branch is pruned from the distribution

tree, and nomulticast packets are sent out that interface. Packets are replicated and

sent outmultiple interfaces onlywhere the distribution tree branches at a routing device,

and no link ever carries a duplicate flow of packets.

Collections of hosts all receiving the same stream of IP packets, usually from the same

multicast source, are called groups. In IP multicast networks, traffic is delivered to

multicastgroupsbasedonan IPmulticastaddress, orgroupaddress. Thegroupsdetermine

the location of the leaves, and the leaves determine the branches on themulticast

network.

IP Multicast Addressing

Multicast uses the Class D IP address range (224.0.0.0 through 239.255.255.255). Class

D addresses are commonly referred to asmulticast addresses because the entire classful

address concept is obsolete.Multicast addressescannever appearas the sourceaddress

in an IP packet and can only be the destination of a packet.

Multicast addresses usually have a prefix length of /32, although other prefix lengths are

allowed. Multicast addresses represent logical groupings of receivers and not physical

collections of devices. Blocks of multicast addresses can still be described in terms of

prefix length in traditional notation, but only for convenience. For example, themulticast
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address range from 232.0.0.0 through 232.255.255.255 can be written as 232.0.0.0/8 or

232/8.

Internet service providers (ISPs) do not typically allocate multicast addresses to their

customers becausemulticast addresses relate to content, not to physical devices.

Receiversarenotassigned their ownmulticastaddresses, butneed toknowthemulticast

addressof the content. Sourcesneed tobeassignedmulticast addressesonly toproduce

thecontent, not to identify their place in thenetwork. Every sourceand receiver still needs

an ordinary, unicast IP address.

Multicast addressing most often references the receivers, and the source of multicast

content is usually notevenamemberof themulticast group forwhich it producescontent.

If the source needs to monitor the packets it produces, monitoring can be done locally,

and there is no need to make the packets traverse the network.

Many applications have been assigned a range of multicast addresses for their own use.

These applications assign multicast addresses to sessions created by that application.

You do not usually need to statically assign amulticast address, but you can do so.

Multicast Addresses

Multicast host group addresses are defined to be the IP addresseswhose high-order four

bits are 1110, giving an address range from 224.0.0.0 through 239.255.255.255, or simply

224.0.0.0/4. (These addresses also are referred to as Class D addresses.)

The InternetAssignedNumbersAuthority (IANA)maintainsa list of registered IPmulticast

groups. The base address 224.0.0.0 is reserved and cannot be assigned to any group.

The block ofmulticast addresses from 224.0.0.1 through 224.0.0.255 is reserved for local

wire use. Groups in this range are assigned for various uses, including routing protocols

and local discovery mechanisms.

The range from239.0.0.0 through239.255.255.255 is reserved foradministratively scoped

addresses. Because packets addressed to administratively scopedmulticast addresses

donot cross configuredadministrative boundaries, andbecause administratively scoped

multicast addresses are locally assigned, these addresses do not need to be unique

across administrative boundaries.

Layer 2 Frames and IPv4Multicast Addresses

Multicasting on a LAN is a good place to start an investigation of multicasting at Layer 2.

At Layer 2, multicast deals with media access control (MAC) frames and addresses

instead of IPv4 or IPv6 packets and addresses. Consider a single LAN, without routing

devices, with a multicast source sending to a certain group. The rest of the hosts are

receivers interested in the multicast group’s content. So themulticast source host

generates packets with its unicast IP address as the source, and themulticast group

address as the destination.

Which MAC addresses are used on the frame containing this packet? The packet source

address—the unicast IP address of the host originating themulticast content—translates

easily and directly to the MAC address of the source. But what about the packet’s

destination address? This is the IP multicast group address. Which destination MAC

address for the frame corresponds to the packet’s multicast group address?
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One option is for LANs simply to use the LAN broadcast MAC address, which guarantees

that the frame is processed by every station on the LAN. However, this procedure defeats

the whole purpose of multicast, which is to limit the circulation of packets and frames

to interested hosts. Also, hosts might have access to manymulticast groups, which

multiplies the amount of traffic to noninterested destinations. Broadcasting frames at

the LAN level to support multicast groups makes no sense.

However, there is an easy way to effectively use Layer 2 frames for multicast purposes.

TheMACaddress has a bit that is set to 0 for unicast (the LAN term is individual address)

and set to 1 to indicate that this is a multicast address. Some of these addresses are

reserved formulticastgroupsof specific vendorsorMAC-levelprotocols. Internetmulticast

applications use the range 0x01-00-5E-00-00-00 to 0x01-00-5E-FF-FF-FF. Multicast

receivers (hosts running TCP/IP) listen for frameswith one of these addresses when the

application joins a multicast group. The host stops listening when the application

terminates or the host leaves the group at the packet layer (Layer 3).

This means that 3 bytes, or 24 bits, are available to map IPv4multicast addresses at

Layer 3 to MACmulticast addresses at Layer 2. However, all IPv4 addresses, including

multicast addresses, are 32 bits long, leaving 8 IP address bits left over. Which method

ofmapping IPv4multicast addresses toMACmulticast addressesminimizes the chance

of “collisions” (that is, two different IP multicast groups at the packet layer mapping to

the sameMACmulticast address at the frame layer)?

First, it is important to realize that all IPv4multicast addresses begin with the same 4

bits (1110), so there are really only 4 bits of concern, not 8. A LANmust not drop the last

bits of the IPv4 address because these are almost guaranteed to be host bits, depending

on the subnetmask. But the high-order bits, the leftmost address bits, are almost always

network bits, and there is only one LAN (for now).

One other bit of the remaining 24 MAC address bits is reserved (an initial 0 indicates an

Internet multicast address), so the 5 bits following the initial 1110 in the IPv4 address are

dropped. The 23 remaining bits aremapped, one for one, into the last 23 bits of the MAC

address. An example of this process is shown in Figure 2 on page 11.
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Figure 2: ConvertingMACAddresses toMulticast Addresses

Note that this process means that there are 32 (2
5
) IPv4multicast addresses that could

map to the sameMACmulticast addresses. For example, multicast IPv4 addresses

224.8.7.6 and 229.136.7.6 translate to the sameMAC address (0x01-00-5E-08-07-06).

This is a real concern, and because the host could be interested in frames sent to both

of the thosemulticast groups, the IP software must reject one or the other.

NOTE: This “collision” problem does not exist in IPv6 because of the way
IPv6 handlesmulticast groups, but it is always a concern in IPv4. The
procedure forplacing IPv6multicastpackets insidemulticast frames isnearly
identical to that for IPv4, except for the MAC destination address 0x3333
prefix (and the lack of “collisions”).

Once theMACaddress for themulticast group isdetermined, thehost's operating system

essentially orders the LAN interface card to join or leave themulticast group. Once joined

to amulticast group, the host accepts frames sent to the multicast address as well as

the host’s unicast address and ignores other multicast group’s frames. It is possible for

a host to join and receivemulticast content frommore than one group at the same time,

of course.

Multicast Interface Lists

To avoid multicast routing loops, every multicast routing device must always be aware

of the interface that leads to the source of that multicast group content by the shortest

path. This is the upstream (incoming) interface, and packets are never to be forwarded

back towardamulticast source.All other interfacesarepotentialdownstream(outgoing)

interfaces, depending on the number of branches on the distribution tree.

routing devices closely monitor the status of the incoming and outgoing interfaces, a

process that determines themulticast forwarding state. A routing devicewith amulticast

forwarding state for aparticularmulticast group is essentially “turnedon” for that group's
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content. Interfaces on the routing device's outgoing interface list send copies of the

group's packets received on the incoming interface list for that group. The incoming and

outgoing interface lists might be different for different multicast groups.

Themulticast forwarding state in a routing device is usually written in either (S,G) or

(*,G) notation. These are pronounced “ess comma gee” and “star comma gee,”

respectively. In (S,G), the S refers to the unicast IP address of the source for themulticast

traffic, and the G refers to the particular multicast group IP address for which S is the

source. All multicast packets sent from this source have S as the source address and G

as the destination address.

The asterisk (*) in the (*,G) notation is a wildcard indicating that the state applies to any

multicast application source sending to groupG. So, if two sources are originating exactly

the same content for multicast group 224.1.1.2, a routing device could use (*,224.1.1.2) to

represent the state of a routing device forwarding traffic from both sources to the group.

Multicast Routing Protocols

Multicast routing protocols enable a collection ofmulticast routing devices to build (join)

distribution trees when a host on a directly attached subnet, typically a LAN, wants to

receive traffic fromacertainmulticast group, prune branches, locate sources and groups,

and prevent routing loops.

There are several multicast routing protocols:

• DistanceVectorMulticastRoutingProtocol (DVMRP)—The first of themulticast routing

protocolsandhamperedbyanumberof limitations thatmake thismethodunattractive

for large-scale Internet use. DVMRP is a dense-mode-only protocol, and uses the

flood-and-pruneor implicit joinmethodtodeliver trafficeverywhereandthendetermine

where the uninterested receivers are. DVMRP uses source-based distribution trees in

the form (S,G), and builds its ownmulticast routing tables for RPF checks.

• Multicast OSPF (MOSPF)—Extends OSPF for multicast use, but only for densemode.

However, MOSPF has an explicit join message, so routing devices do not have to flood

their entiredomainwithmulticast traffic fromevery source.MOSPFuses source-based

distribution trees in the form (S,G).

• Bidirectional PIMmode—AvariationofPIM.BidirectionalPIMbuildsbidirectional shared

trees that are rooted at a rendezvous point (RP) address. Bidirectional traffic does not

switch to shortest path trees as in PIM-SM and is therefore optimized for routing state

size instead of path length. This means that the end-to-end latency might be longer

compared to PIM sparse mode. Bidirectional PIM routes are always wildcard-source

(*,G) routes. The protocol eliminates the need for (S,G) routes and data-triggered

events. The bidirectional (*,G) group trees carry traffic both upstream from senders

toward the RP, and downstream from the RP to receivers. As a consequence, the strict

reverse path forwarding (RPF)-based rules found in other PIMmodes do not apply to

bidirectional PIM. Instead, bidirectional PIM (*,G) routes forward traffic fromall sources

and the RP. Bidirectional PIM routing devicesmust have the ability to accept traffic on

many potential incoming interfaces. Bidirectional PIM scales well because it needs no

source-specific (S,G) state. Bidirectional PIM is recommended in deployments with

many dispersed sources andmany dispersed receivers.
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• PIM dense mode—In this mode of PIM, the assumption is that almost all possible

subnetshaveat least one receiverwanting to receive themulticast traffic fromasource,

so the network is floodedwith traffic on all possible branches, then pruned backwhen

branches do not express an interest in receiving the packets, explicitly (by message)

or implicitly (time-out silence). This is the dense mode of multicast operation. LANs

areappropriatenetworks fordense-modeoperation.Somemulticast routingprotocols,

especially older ones, support only dense-mode operation, which makes them

inappropriate for use on the Internet. In contrast to DVMRP and MOSPF, PIM dense

mode allows a routing device to use any unicast routing protocol and performs RPF

checks using the unicast routing table. PIM densemode has an implicit join message,

so routing devices use the flood-and-prunemethod to deliver traffic everywhere and

then determine where the uninterested receivers are. PIM densemode uses

source-based distribution trees in the form (S,G), as do all dense-mode protocols. PIM

also supports sparse-densemode, with mixed sparse and dense groups, but there is

no special notation for that operational mode. If sparse-dense mode is supported, the

multicast routingprotocol allowssomemulticast groups tobesparseandother groups

to be dense.

• PIM sparsemode—In thismode of PIM, the assumption is that very few of the possible

receiverswantpackets fromeachsource, so thenetworkestablishesandsendspackets

only on branches that have at least one leaf indicating (bymessage) an interest in the

traffic. This multicast protocol allows a routing device to use any unicast routing

protocol andperforms reverse-path forwarding (RPF) checks using the unicast routing

table. PIM sparse mode has an explicit join message, so routing devices determine

where the interested receivers areandsend joinmessagesupstreamto their neighbors,

building trees from receivers to the rendezvous point (RP). PIM sparse mode uses an

RP routing device as the initial source of multicast group traffic and therefore builds

distribution trees in the form (*,G), as do all sparse-mode protocols. PIM sparsemode

migrates to an (S,G) source-based tree if that path is shorter than through the RP for

a particularmulticast group's traffic.WANs are appropriate networks for sparse-mode

operation, and indeed a commonmulticast guideline is not to run densemode on a

WAN under any circumstances.

• Core BasedTrees (CBT)—Shares all of the characteristics of PIM sparsemode (sparse

mode, explicit join, and shared (*,G) trees), but is said to bemore efficient at finding

sources thanPIMsparsemode.CBT is rarelyencounteredoutsideacademicdiscussions.

There are no large-scale deployments of CBT, commercial or otherwise.

• PIM source-specific multicast (SSM)—Enhancement to PIM sparse mode that allows

a client to receive multicast traffic directly from the source, without the help of an RP.

Used with IGMPv3 to create a shortest-path tree between receiver and source.

• IGMPv1—The original protocol defined in RFC 1112, Host Extensions for IP Multicasting.

IGMPv1 sends an explicit join message to the routing device, but uses a timeout to

determinewhenhosts leaveagroup.Threeversionsof the InternetGroupManagement

Protocol (IGMP) run between receiver hosts and routing devices.

• IGMPv2—Defined in RFC 2236, Internet GroupManagement Protocol, Version 2. Among

other features, IGMPv2 adds an explicit leave message to the join message.

• IGMPv3—Defined in RFC 3376, Internet GroupManagement Protocol, Version 3.Among

other features, IGMPv3 optimizes support for a single source of content for amulticast
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group, or source-specificmulticast (SSM).UsedwithPIMSSMtocreateashortest-path

tree between receiver and source.

• BootstrapRouter (BSR)andAuto-RendezvousPoint (RP)—Allowsparse-mode routing

protocols to find RPs within the routing domain (autonomous system, or AS). RP

addresses can also be statically configured.

• Multicast Source Discovery Protocol (MSDP)—Allows groups located in onemulticast

routing domain to find RPs in other routing domains. MSDP is not used on an RP if all

receivers and sources are located in the same routing domain. Typically runs on the

same routingdeviceasPIMsparsemodeRP.Notappropriate if all receiversandsources

are located in the same routing domain.

• Session Announcement Protocol (SAP) and Session Description Protocol

(SDP)—Display multicast session names and correlate the names with multicast

traffic. SDP is a session directory protocol that advertises multimedia conference

sessions and communicates setup information to participants who want to join the

session. A client commonly usesSDP toannounceaconference sessionbyperiodically

multicasting an announcement packet to a well-knownmulticast address and port

using SAP.

• Pragmatic General Multicast (PGM)—Special protocol layer for multicast traffic that

can be used between the IP layer and themulticast application to add reliability to

multicast traffic. PGM allows a receiver to detect missing information in all cases and

request replacement information if the receiver application requires it.

The differences among themulticast routing protocols are summarized in

Table 3 on page 14.

Table 3: Multicast Routing Protocols Compared

(*,G) Shared Tree(S,G) SBTExplicit JoinImplicit JoinSparse ModeDense Mode
MulticastRouting
Protocol

NoYesNoYesNoYesDVMRP

NoYesYesNoNoYesMOSPF

NoYesNoYesNoYesPIM densemode

Yes, initiallyYes, maybeYesNoYesNoPIM sparse mode

YesNoYesNoNoNoBidirectional PIM

YesNoYesNoYesNoCBT

Yes, initiallyYes, maybeYesNoYesNoSSM

Yes, initiallyYes, maybeYesNoYesNoIGMPv1

Yes, initiallyYes, maybeYesNoYesNoIGMPv2

Yes, initiallyYes, maybeYesNoYesNoIGMPv3
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Table 3: Multicast Routing Protocols Compared (continued)

(*,G) Shared Tree(S,G) SBTExplicit JoinImplicit JoinSparse ModeDense Mode
MulticastRouting
Protocol

Yes, initiallyYes, maybeYesNoYesNoBSR and Auto-RP

Yes, initiallyYes, maybeYesNoYesNoMSDP

It is important to realize that retransmissions due to a high bit-error rate on a link or

overloaded routing device canmakemulticast as inefficient as repeated unicast.

Therefore, there is a trade-off in manymulticast applications regarding the session

support provided by the Transmission Control Protocol (TCP) (but TCP always resends

missing segments), or the simple drop-and-continue strategy of the User Datagram

Protocol (UDP)datagramservice (but reorderingcanbecomean issue).Modernmulticast

uses UDP almost exclusively.

T Series Router Multicast Performance

The Juniper Networks T Series Core Routers handle extrememulticast packet replication

requirements with aminimum of router load. Eachmemory component replicates a

multicast packet twice at most. Even in the worst-case scenario involving maximum

fan-out, when 1 input port and 63 output ports need a copy of the packet, the T Series

routing platform copies a multicast packet only six times. Most multicast distribution

trees are much sparser, so in many cases only two or three replications are necessary. In

no case does the T Series architecture have an impact onmulticast performance, even

with the largest multicast fan-out requirements.

Understanding Layer 3Multicast Functionality on the SRX5K-MPC

Multicast is a “one source, many destinations” method of traffic distribution, meaning

that only the destinations that explicitly indicate their need to receive the information

from a particular source receive the traffic stream.

In the data plane of the SRXSeries chassis, the SRX5000 lineModule Port Concentrator

(SRX5K-MPC) forwards Layer 3 IP multicast data packets, which includemulticast

protocol packets (for example, MLD, IGMP and PIM packets), and the data packets.

In incomingdirection, theMPC receivesmulticast packets froman interfaceand forwards

them to the central point or to a Services Processing Unit (SPU). The SPU performs

multicast route lookup, flow-based security check, and packet replication.

In outgoing direction, the MPC receives copies of a multicast packet or Layer 3 multicast

control protocol packets from SPU, and transmits them to either multicast capable

routers or to hosts in a multicast group.

In theSRXSeries chassis, theSPUperformmulticast route lookup, if available, to forward

an incomingmulticast packet and replicates it for eachmulticast outgoing interface.

After receiving replicatedmulticast packets and their corresponding outgoing interface

information from the SPU, the MPC transmits these packets to next hops.
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NOTE: Onall high-endSRXSeriesdevices, duringRG1 failoverwithmulticast
traffic and high number of multicast sessions, the failover delay is from 90
through 120 seconds for traffic to resume on the secondary node. The delay
of 90 through 120 seconds is only for the first failover. For subsequent
failovers, the traffic resumes within 8 through 18 seconds.

Related
Documentation

Enabling PIM Sparse Mode on page 106•

Multicast Configuration Overview

You configure a router network to support multicast applications with a related family

of protocols. Tousemulticast, youmust understand thebasic componentsof amulticast

network and their relationships, and then configure the device to act as a node in the

network.

To configure the device as a node in a multicast network:

1. Determine whether the router is directly attached to any multicast sources.

Receivers must be able to locate these sources.

2. Determine whether the router is directly attached to any multicast group receivers.

If receivers are present, IGMP is needed.

3. Determine whether to use the sparse, dense, or sparse-densemode of multicast

operation.

Eachmode has different configuration considerations.

4. Determine the address of the rendezvous point (RP) if sparse or sparse-densemode

is used.

5. Determine whether to locate the RP with the static configuration, bootstrap router

(BSR), or auto-RPmethod.

See:

• Understanding Static RP on page 123

• Understanding the PIM Bootstrap Router on page 130

• Understanding PIM Auto-RP on page 134

6. Determine whether to configure multicast to use its own reverse-path forwarding

(RPF) routing table when configuring PIM in sparse, dense, or sparse-densemodes.

See “Understanding Multicast Reverse Path Forwarding” on page 587

7. (Optional) Configure the SAP and SDP protocols to listen for multicast session

announcements.

See “Configuring the Session Announcement Protocol” on page 279.

8. Configure IGMP.
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See “Configuring IGMP” on page 23.

9. (Optional) Configure the PIM static RP.

See “Configuring Static RP” on page 123.

10. (Optional) Filter PIM register messages from unauthorized groups and sources.

See “Example: Rejecting IncomingPIMRegisterMessagesonRPRouters” onpage 158

and “Example: Stopping Outgoing PIM Register Messages on a Designated Router”

on page 154.

11. (Optional) Configure a PIM RPF routing table.

See “Example: Configuring a PIM RPF Routing Table” on page 593.

Related
Documentation

Multicast Overview on page 3•

• Verifying a Multicast Configuration on page 89

IPv6Multicast Flow

• IPv6 Multicast Flow Overview on page 17

IPv6Multicast FlowOverview

The IPv6multicast flow adds or enhances the following features:

• IPv6 transit multicast which includes the following packet functions:

• Normal packet handling

• Fragment handling

• Packet reordering

• Protocol-Independent Multicast version 6 (PIMv6) flow handling

• Other multicast routing protocols, such as Multicast Listener Discovery (MLD)

The structure and processing of IPv6multicast data session are the same as those of

IPv4. Each data session has the following:

• One template session

• Several leaf sessions.

The reverse path forwarding (RPF) check behavior for IPv6 is the same as that for IPv4.

Incomingmulticast data is accepted only if the RPF check succeeds. In an IPv6multicast

flow, incoming Multicast Listener Discovery (MLD) protocol packets are accepted only

if MLD or PIM is enabled in the security zone for the incoming interface. Sessions for

multicast protocol packets have a default timeout value of 300 seconds. This value

cannot be configured. The null register packet is sent to rendezvous point (RP).

In IPv6multicast flow, a multicast router has the following three roles:

• Designated router
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This router receives themulticast packets, encapsulates themwith unicast IP headers,

and sends them for multicast flow.

• Intermediate router

Thereare twosessions for thepackets, thecontrol session, for theouter unicastpackets,

and the data session. The security policies are applied to the data session and the

control session, is used for forwarding.

• Rendezvous point

The RP receives the unicast PIM register packet, separates the unicast header, and

then forwards the inner multicast packet. The packets received by RP are sent to the

pd interface for decapsulation and are later handled like normal multicast packets.

On a Services Processing Unit (SPU), the multicast session is created as a template

session for matching the incoming packet's tuple. Leaf sessions are connected to the

template session.On theCustomerPremiseEquipment (CPE), only the template session

is created. Each CPE session carries the fan-out lists that are used for load-balanced

distribution of multicast SPU sessions.

NOTE: IPv6multicast uses the IPv4multicast behavior for session
distribution.

The network service access point identifier (nsapi) of the leaf session is set up on the

multicast text traffic going into the tunnels, to point to the outgoing tunnel. The zone ID

of the tunnel is used for policy lookup for the leaf session in the second stage. Multicast

packetsareunidirectional. Thus formulticast text sessionsent into the tunnels, forwarding

sessions are not created.

When themulticast route ages out, the corresponding chain of multicast sessions is

deleted. When themulticast route changes, then the corresponding chain of multicast

sessions is deleted. This forces the next packet hitting the multicast route to take the

first path and re-create the chain of sessions; themulticast route counter is not affected.

NOTE: The IPv6multicast packet reorder approach is same as that for IPv4.

For the encapsulating router, the incoming packet is multicast, and the outgoing packet

is unicast. For the intermediate router, the incoming packet is unicast, and the outgoing

packet is unicast.

Related
Documentation

Multicast Protocols Feature Guide for Routing Devices•
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Supported IPMulticast Protocol Standards

Junos OS substantially supports the following RFCs and Internet drafts, which define

standards for IP multicast protocols, including the Distance Vector Multicast Routing

Protocol (DVMRP), Internet Group Management Protocol (IGMP), Multicast Listener

Discovery (MLD), Multicast Source Discovery Protocol (MSDP), Pragmatic General

Multicast (PGM),Protocol IndependentMulticast (PIM),SessionAnnouncementProtocol

(SAP), and Session Description Protocol (SDP).

• RFC 1112, Host Extensions for IP Multicasting (defines IGMP Version 1)

• RFC 2236, Internet Group Management Protocol, Version 2

• RFC 2327, SDP: Session Description Protocol

• RFC 2710,Multicast Listener Discovery (MLD) for IPv6

• RFC 2858,Multiprotocol Extensions for BGP-4

• RFC 3031,Multiprotocol Label Switching Architecture

• RFC 3376, Internet Group Management Protocol, Version 3

• RFC 3590,Source Address Selection for theMulticast Listener Discovery (MLD) Protocol

• RFC 3956, Embedding the Rendezvous Point (RP) Address in an IPv6Multicast Address

• RFC 4601, Protocol Independent Multicast – Sparse Mode (PIM-SM): Protocol

Specification (Revised)

• RFC 4604, Using IGMPv3 and MLDv2 for Source-Specific Multicast

• RFC 4607, Source-Specific Multicast for IP

• RFC 4610, Anycast-RP Using Protocol Independent Multicast (PIM)

• RFC 5015, Bidirectional Protocol Independent Multicast (BIDIR-PIM)

• RFC5059,BootstrapRouter (BSR)Mechanism forProtocol IndependentMulticast (PIM)

The scoping mechanism is not supported.

• RFC 6513,Multicast in MPLS/BGP IP VPNs

• RFC 6514, BGP Encodings and Procedures for Multicast in MPLS/BGP IP VPNs

• Internet draft draft-raggarwa-l3vpn-bgp-mvpn-extranet-08.txt, Extranet in BGP

Multicast VPN (MVPN)

• Internetdraftdraft-rosen-l3vpn-spmsi-joins-mldp-03.txt,MVPN:S-PMSI JoinExtensions

for mLDP-Created Tunnels

The following RFCs and Internet drafts do not define standards, but provide information

about multicast protocols and related technologies. The IETF classifies them variously

as “Best Current Practice,” “Experimental,” or “Informational.”

• RFC 1075, Distance Vector Multicast Routing Protocol

• RFC2362,Protocol IndependentMulticast-SparseMode(PIM-SM):ProtocolSpecification
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• RFC 2365, Administratively Scoped IP Multicast

• RFC 2547, BGP/MPLS VPNs

• RFC 2974, Session Announcement Protocol

• RFC 3208, PGM Reliable Transport Protocol Specification

• RFC 3446, Anycast Rendevous Point (RP) mechanism using Protocol Independent

Multicast (PIM) and Multicast Source Discovery Protocol (MSDP)

• RFC 3569, An Overview of Source-Specific Multicast (SSM)

• RFC 3618,Multicast Source Discovery Protocol (MSDP)

• RFC 3810,Multicast Listener Discovery Version 2 (MLDv2) for IPv6

• RFC 3973, Protocol Independent Multicast – Dense Mode (PIM-DM): Protocol

Specification (Revised)

• RFC 4364, BGP/MPLS IP Virtual Private Networks (VPNs)

• Internetdraftdraft-ietf-idmr-dvmrp-v3-11.txt,DistanceVectorMulticastRoutingProtocol

• Internetdraft draft-ietf-mboned-ssm232-08.txt,Source-SpecificProtocol Independent

Multicast in 232/8

• Internet draft draft-ietf-mmusic-sap-00.txt, SAP: Session Announcement Protocol

• Internet draft draft-rosen-vpn-mcast-07.txt,Multicast in MPLS/BGP VPNs

Only section 7, “Data MDT: Optimizing flooding,” is supported.

Related
Documentation

• Accessing Standards Documents on the Internet
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PART 2

Managing Group Membership

• Configuring IGMP on page 23

• Verifying the IGMP Version on page ?

• Examples: Configuring MLD on page 49
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CHAPTER 2

Configuring IGMP

• Understanding Group Membership Protocols on page 23

• Understanding IGMP on page 24

• Configuring IGMP on page 26

• Enabling IGMP on page 27

• Modifying the IGMP Host-Query Message Interval on page 28

• Modifying the IGMP Query Response Interval on page 29

• Specifying Immediate-Leave Host Removal for IGMP on page 30

• Filtering Unwanted IGMP Reports at the IGMP Interface Level on page 31

• Accepting IGMPMessages from Remote Subnetworks on page 32

• Modifying the IGMP Last-Member Query Interval on page 33

• Modifying the IGMP Robustness Variable on page 34

• Limiting the Maximum IGMPMessage Rate on page 35

• Changing the IGMP Version on page 35

• Enabling IGMP Static Group Membership on page 36

• Recording IGMP Join and Leave Events on page 43

• Limiting the Number of IGMPMulticast Group Joins on Logical Interfaces on page 44

• Tracing IGMP Protocol Traffic on page 45

• Disabling IGMP on page 47

• IGMP and Nonstop Active Routing on page 47

Understanding GroupMembership Protocols

There is a big difference between themulticast protocols used between host and routing

device and between themulticast routing devices themselves. Hosts on a given

subnetwork need to inform their routing device only whether or not they are interested

in receiving packets from a certain multicast group. The source host needs to inform its

routing devices only that it is the source of traffic for a particularmulticast group. In other

words, nodetailed knowledgeof thedistribution tree is neededbyanyhosts; only a group

membership protocol is needed to inform routing devices of their participation in a

multicast group. Between adjacent routing devices, on the other hand, the multicast

routingprotocolsmust avoid loopsas theybuild adetailed senseof thenetwork topology
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and distribution tree from source to leaf. So, different multicast protocols are used for

the host-router portion and the router-router portion of the multicast network.

Multicast groupmembership protocols enable a routing device to detect when a host

on a directly attached subnet, typically a LAN, wants to receive traffic from a certain

multicast group. Even if more than one host on the LANwants to receive traffic for that

multicast group, the routing device sends only one copy of each packet for thatmulticast

group out on that interface, because of the inherent broadcast nature of LANs. When

themulticast groupmembership protocol informs the routing device that there are no

interested hosts on the subnet, the packets arewithheld and that leaf is pruned from the

distribution tree.

The Internet Group Management Protocol (IGMP) and the Multicast Listener Discovery

(MLD) Protocol are the standard IP multicast groupmembership protocols: IGMP and

MLD have several versions that are supported by hosts and routing devices:

• IGMPv1—The original protocol defined in RFC 1112. An explicit join message is sent to

the routing device, but a timeout is used to determine when hosts leave a group. This

process wastes processing cycles on the routing device, especially on older or smaller

routing devices.

• IGMPv2—Defined in RFC 2236. Among other features, IGMPv2 adds an explicit leave

message to the join message so that routing devices canmore easily determine when

a group has no interested listeners on a LAN.

• IGMPv3—Defined in RFC 3376. Among other features, IGMPv3 optimizes support for

a single source of content for a multicast group, or source-specific multicast (SSM).

• MLDv1—Defined in RFC 2710. MLDv1 is similar to IGMPv2.

• MLDv2—Defined in RFC 3810. MLDv2 similar to IGMPv3.

The various versions of IGMP and MLD are backward compatible. It is common for a

routing device to runmultiple versions of IGMP and MLD on LAN interfaces. Backward

compatibility is achieved by dropping back to themost basic of all versions run on a LAN.

For example, if onehost is running IGMPv1, any routingdeviceattached to theLAN running

IGMPv2candropback to IGMPv1operation,effectivelyeliminating the IGMPv2advantages.

Running multiple IGMP versions ensures that both IGMPv1 and IGMPv2 hosts find peers

for their versions on the routing device.

Related
Documentation

Examples: Configuring MLD on page 49•

Understanding IGMP

The Internet Group Management Protocol (IGMP)manages the membership of hosts

and routing devices inmulticast groups. IP hosts use IGMP to report theirmulticast group

memberships toany immediately neighboringmulticast routingdevices.Multicast routing

devices use IGMP to learn, for each of their attached physical networks, which groups

havemembers.
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IGMP is also used as the transport for several relatedmulticast protocols (for example,

DistanceVectorMulticastRoutingProtocol [DVMRP]andProtocol IndependentMulticast

version 1 [PIMv1]).

A routingdevice receivesexplicit joinandprunemessages fromthoseneighboring routing

devices that have downstream groupmembers. When PIM is the multicast protocol in

use, IGMP begins the process as follows:

1. To join amulticast group,G, a host conveys itsmembership information through IGMP.

2. The routing device then forwards data packets addressed to amulticast group G to

only those interfaces on which explicit join messages have been received.

3. A designated router (DR) sends periodic join and prunemessages toward a

group-specific rendezvous point (RP) for each group forwhich it has activemembers.

One ormore routing devices are automatically or statically designated as the RP, and

all routing devices must explicitly join through the RP.

4. Each routing device along the path toward the RP builds a wildcard (any-source)

state for the group and sends join and prunemessages toward the RP.

The term route entry is used to refer to the state maintained in a routing device to

represent the distribution tree.

A route entry can include such fields as:

• source address

• group address

• incoming interface fromwhich packets are accepted

• list of outgoing interfaces to which packets are sent

• timers

• flag bits

The wildcard route entry's incoming interface points toward the RP.

The outgoing interfaces point to the neighboring downstream routing devices that

have sent join and prunemessages toward the RP as well as the directly connected

hosts that have requestedmembership to group G.

5. This state creates a shared, RP-centered, distribution tree that reaches all group

members.

IGMP is an integral part of IP andmust be enabled on all routing devices and hosts that

need to receive IP multicast traffic.

For each attached network, a multicast routing device can be either a querier or a

nonquerier. The querier routing device periodically sends general query messages to

solicit groupmembership information. Hosts on the network that are members of a

multicast group send report messages. When a host leaves a group, it sends a leave

groupmessage.
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IGMP version 3 (IGMPv3) supports inclusion and exclusion lists. Inclusion lists enable

you to specify which sources can send to amulticast group. This type of multicast group

is called a source-specific multicast (SSM) group, and its multicast address is 232/8.

IGMPv3 provides support for source filtering. For example, a routing device can specify

particular routingdevices fromwhich it acceptsor rejects traffic.With IGMPv3, amulticast

routing device can learn which sources are of interest to neighboring routing devices.

Exclusionmodeworks the opposite of an inclusion list. It allows any source but the ones

listed to send to the SSM group.

IGMPv3 interoperateswith versions 1and2of theprotocol.However, to remaincompatible

with older IGMPhosts and routing devices, IGMPv3 routing devicesmust also implement

versions 1 and2of theprotocol. IGMPv3supports the followingmembership-report record

types: mode is allowed, allow new sources, and block old sources.

Related
Documentation

Supported IP Multicast Protocol Standards on page 19•

• Configuring IGMP on page 23

Configuring IGMP

Before you begin:

1. Determine whether the router is directly attached to anymulticast sources. Receivers

must be able to locate these sources.

2. Determine whether the router is directly attached to any multicast group receivers. If

receivers are present, IGMP is needed.

3. Determinewhether toconfiguremulticast tousesparse, dense, or sparse-densemode.

Eachmode has different configuration considerations.

4. Determine the address of the RP if sparse or sparse-densemode is used.

5. Determine whether to locate the RP with the static configuration, BSR, or auto-RP

method.

6. Determine whether to configure multicast to use its own RPF routing table when

configuring PIM in sparse, dense, or sparse-densemode.

7. Configure the SAP and SDP protocols to listen formulticast session announcements.

See “Configuring the Session Announcement Protocol” on page 279.

To configure the Internet Group Management Protocol (IGMP), include the igmp

statement:

igmp {
accounting;
interface interface-name {
disable;
(accounting | no-accounting);
group-policy [ policy-names ];
immediate-leave;
oif-mapmap-name;
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promiscuous-mode;
ssm-map ssm-map-name;
static {
groupmulticast-group-address {
exclude;
group-count number;
group-increment increment;
source ip-address {
source-count number;
source-increment increment;

}
}

}
version version;

}
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

You can include this statement at the following hierarchy levels:

• [edit protocols]

• [edit logical-systems logical-system-name protocols]

Bydefault, IGMP is enabledonall interfacesonwhich youconfigureProtocol Independent

Multicast (PIM), and on all broadcast interfaces on which you configure the Distance

Vector Multicast Routing Protocol (DVMRP).

NOTE: You can configure IGMP on an interfacewithout configuring PIM. PIM
is generally not needed on IGMPdownstream interfaces. Therefore, only one
“pseudo PIM interface” is created to represent all IGMP downstream
(IGMP-only) interfaces on the router. This reduces the amount of router
resources, such asmemory, that are consumed. Youmust configure PIM on
upstream IGMP interfaces to enablemulticast routing, perform reverse-path
forwarding for multicast data packets, populate themulticast forwarding
table for upstream interfaces, and in the case of bidirectional PIM and PIM
sparsemode, todistribute IGMPgroupmemberships intothemulticast routing
domain.

Enabling IGMP

The Internet Group Management Protocol (IGMP)manages multicast groups by

establishing, maintaining, and removing groups on a subnet. Multicast routing devices

use IGMP to learn which groups havemembers on each of their attached physical

27Copyright © 2017, Juniper Networks, Inc.

Chapter 2: Configuring IGMP



networks. IGMPmust be enabled for the router to receive IPv4multicast packets. IGMP

isonlyneeded for IPv4networks, becausemulticast ishandleddifferently in IPv6networks.

IGMP is automatically enabled on all IPv4 interfaces on which you configure PIM and on

all IPv4 broadcast interfaces when you configure DVMRP.

If IGMP isnot runningonan interface—either becausePIMandDVMRParenot configured

on the interfaceor because IGMP is explicitly disabledon the interface—youcanexplicitly

enable IGMP.

To explicitly enable IGMP:

1. If PIMandDVMRPare not running on the interface, explicitly enable IGMPby including

the interface name.

[edit protocols igmp]
user@host# set interface fe-0/0/0.0

2. See if IGMP is disabled on any interfaces. In the following example, IGMP is disabled

on a Gigabit Ethernet interface.

[edit protocols igmp]
user@host# show
interface fe-0/0/0.0;
interface ge-1/0/0.0 {
disable;

}

3. Enable IGMP on the interface by deleting the disable statement.

[edit protocols igmp]
delete interface ge-1/0/0.0 disable

4. Verify the configuration.

[edit protocols igmp]
user@host# show
interface fe-0/0/0.0;
interface ge-1/0/0.0;

5. Verify the operation of IGMP on the interfaces by checking the output of the show

igmp interface command.

Related
Documentation

Understanding IGMP on page 24•

• Disabling IGMP on page 47

• show igmp interface on page 1190

Modifying the IGMPHost-Query Message Interval

The objective of IGMP is to keep routers up to date with groupmembership of the entire

subnet. Routers need not knowwho all themembers are, only thatmembers exist. Each

host keeps track of which multicast groups are subscribed to. On each link, one router is

elected the querier. The IGMP querier router periodically sends general host-query

messages on each attached network to solicit membership information. Themessages

are sent to the all-systemsmulticast group address, 224.0.0.1.
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The query interval, the response interval, and the robustness variable are related in that

they are all variables that are used to calculate the groupmembership timeout. The

groupmembership timeout is the number of seconds that must pass before amulticast

router determines that nomore members of a host group exist on a subnet. The group

membership timeout is calculated as the (robustness variable x query-interval) +

(query-response-interval). If no reports are received for a particular group before the

groupmembership timeout has expired, the routing device stops forwarding

remotely-originatedmulticast packets for that group onto the attached network.

Bydefault, host-querymessagesare sent every 125 seconds. You can change this interval

to change the number of IGMPmessages sent on the subnet.

Tomodify the query interval:

1. Configure the interval.

[edit protocols igmp]
user@host# set query-interval 200

The value can be from 1 through 1024 seconds.

2. Verify the configuration by checking the IGMPQuery Interval field in the output of the

show igmp interface command.

3. Verify the operation of the query interval by checking the Membership Query field in

the output of the show igmp statistics command.

Related
Documentation

Understanding IGMP on page 24•

• Modifying the IGMP Query Response Interval on page 29

• Modifying the IGMP Robustness Variable on page 34

• show igmp interface on page 1190

• show igmp statistics on page 1212

Modifying the IGMPQuery Response Interval

The query response interval is the maximum amount of time that can elapse between

when the querier router sends a host-query message and when it receives a response

from a host. Configuring this interval allows you to adjust the burst peaks of IGMP

messages on the subnet. Set a larger interval tomake the traffic less bursty. Bursty traffic

refers toanunevenpatternofdata transmission: sometimesaveryhighdata transmission

rate, whereas at other times a very low data transmission rate.

The query response interval, the host-query interval, and the robustness variable are

related in that they are all variables that are used to calculate the groupmembership

timeout. Thegroupmembership timeout is thenumberof seconds thatmustpassbefore

a multicast router determines that nomore members of a host group exist on a subnet.

Thegroupmembership timeout is calculatedas the (robustness variable xquery-interval)

+ (query-response-interval). If no reports are received for a particular group before the
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groupmembership timeout has expired, the routing device stops forwarding remotely

originatedmulticast packets for that group onto the attached network.

Thedefault query response interval is 10 seconds. Youcanconfigurea subsecond interval

up to one digit to the right of the decimal point. The configurable range is 0.1 through 0.9,

then in 1-second intervals 1 through 999,999.

Tomodify the query response interval:

1. Configure the interval.

[edit protocols igmp]
user@host# set query-response-interval 0.4

2. Verify the configuration by checking the IGMP Query Response Interval field in the

output of the show igmp interface command.

3. Verify the operation of the query interval by checking the Membership Query field in

the output of the show igmp statistics command.

Related
Documentation

Understanding IGMP on page 24•

• Modifying the IGMP Host-Query Message Interval on page 28

• Modifying the IGMP Robustness Variable on page 34

• show igmp interface on page 1190

• show igmp statistics on page 1212

Specifying Immediate-Leave Host Removal for IGMP

The immediate leave setting is useful for minimizing the leave latency of IGMP

memberships.When this setting is enabled, the routingdevice leaves themulticast group

immediately after the last host leaves the multicast group.

The immediate-leave setting enables host tracking,meaning that the device keeps track

of the hosts that send join messages. This allows IGMP to determine when the last host

sends a leavemessage for the multicast group.

When the immediate leave setting is enabled, the device removes an interface from the

forwarding-table entrywithout first sending IGMPgroup-specific queries to the interface.

The interface is pruned from themulticast tree for the multicast group specified in the

IGMP leavemessage. The immediate leave setting ensures optimal bandwidth

management for hosts on a switched network, even whenmultiplemulticast groups are

being used simultaneously.

When immediate leave isdisabledandonehost sendsa leavegroupmessage, the routing

device first sends a group query to determine if another receiver responds. If no receiver

responds, the routing device removes all hosts on the interface from themulticast group.

Immediate leave is disabled by default for both IGMP version 2 and IGMP version 3.
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NOTE: Although host tracking is enabled for IGMPv2 andMLDv1 when you
enable immediate leave, use immediate leavewith these versions onlywhen
there is one host on the interface. The reason is that IGMPv2 andMLDv1 use
a report suppressionmechanismwherebyonlyonehostonan interfacesends
a group join report in response to amembership query. The other interested
hosts suppress their reports. The purpose of this mechanism is to avoid a
flood of reports for the same group. But it also interferes with host tracking,
because the router only knows about the one interested host and does not
know about the others.

To enable immediate leave on an interface:

1. Configure immediate leave on the IGMP interface.

[edit protocols IGMP]
user@host# set interface ge-0/0/0.1 immediate-leave

2. Verify the configuration by checking the Immediate Leave field in the output of the

show igmp interface command.

Related
Documentation

Understanding IGMP on page 24•

• show igmp interface on page 1190

Filtering Unwanted IGMPReports at the IGMP Interface Level

Suppose you need to limit the subnets that can join a certain multicast group. The

group-policy statement enables you to filter unwanted IGMP reports at the interface

level. When this statement is enabled on a router running IGMP version 2 (IGMPv2) or

version 3 (IGMPv3), after the router receives an IGMP report, the router compares the

groupagainst the specifiedgrouppolicy andperforms theactionconfigured in thatpolicy

(for example, rejects the report if the policy matches the defined address or network).

You define the policy to match only IGMP group addresses (for IGMPv2) by using the

policy's route-filter statement tomatch thegroupaddress.Youdefine thepolicy tomatch

IGMP (source, group) addresses (for IGMPv3) by using the policy's route-filter statement

to match the group address and the policy's source-address-filter statement to match

the source address.

CAUTION: OnMXSeriesplatforms, IGMPv2and IGMPv3cannotbeconfigured
togetheron thesame interface.Configuringboth togethercausesunexpected
behavior in multicast traffic forwarding.

To filter unwanted IGMP reports:

1. Configure an IGMPv2 policy.

[edit policy-statement reject_policy_v2]
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user@host# set from route-filter 224.1.1.1/32 exact
user@host# set from route-filter 239.0.0.0/8 orlonger
user@host# set then reject

2. Configure an IGMPv3 policy.

[edit policy-statement reject_policy_v3]
user@host# set from route-filter 224.1.1.1/32 exact
user@host# set from route-filter 239.0.0.0/8 orlonger
user@host# set from source-address-filter 10.0.0.0/8 orlonger
user@host# set from source-address-filter 127.0.0.0/8 orlonger
user@host# set then reject

3. Apply the policies to the IGMP interfaces on which you prefer not to receive specific

group or (source, group) reports. In this example, ge-0/0/0.1 is running IGMPv2, and

ge-0/1/1.0 is running IGMPv3.

[edit protocols igmp]
user@host# set interface ge-0/0/0.1 group-policy reject_policy_v2
user@host# set interface ge-0/1/1.0 group-policy reject_policy_v3

4. Verify the operation of the filter by checking the Rejected Report field in the output

of the show igmp statistics command.

Related
Documentation

Understanding IGMP on page 24•

• Example: Configuring Policy Chains and Route Filters

• show igmp statistics on page 1212

Accepting IGMPMessages fromRemote Subnetworks

Bydefault, IGMP interfaces accept IGMPmessages only from the same subnet. Including

the promiscuous-mode statement enables the routing device to accept IGMPmessages

from indirectly connected subnets.

NOTE: When you enable IGMP on an unnumbered Ethernet interface that
uses a /32 loopback address as a donor address, youmust configure IGMP

promiscuousmode to accept the IGMP packets received on this interface.

NOTE: When enabling promiscuous-mode, all routers on the ethernet
segmentmust be configured with the promiscuousmode statement.
Otherwise, only the interface configured with lowest IPv4 address acts as
the querier for IGMP for this Ethernet segment.

To enable IGMP promiscuous mode on an interface:

1. Configure the IGMP interface.

[edit protocols igmp]
user@host# set interface ge-0/1/1.0 promiscuous-mode
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2. Verify the configuration by checking the Promiscuous Mode field in the output of the

show igmp interface command.

3. Verify the operation of the filter by checking the Rx non-local field in the output of the

show igmp statistics command.

Related
Documentation

Understanding IGMP on page 24•

• Configuring the Loopback Interface in the JunosOSNetwork Interfaces Library for Routing

Devices

• show igmp interface on page 1190

• show igmp statistics on page 1212

Modifying the IGMP Last-Member Query Interval

The last-memberquery interval is themaximumamountof timebetweengroup-specific

query messages, including those sent in response to leave-groupmessages. You can

configure this interval to change the amount of time it takes a routing device to detect

the loss of the last member of a group.

When the routing device that is serving as the querier receives a leave-groupmessage

from a host, the routing device sends multiple group-specific queries to the group being

left. Thequerier sendsaspecific numberof thesequeriesataspecific interval. Thenumber

of queries sent is called the last-member query count. The interval at which the queries

are sent is called the last-memberquery interval. Becauseboth settings are configurable,

you can adjust the leave latency. The IGMP leave latency is the time between a request

to leave amulticast group and the receipt of the last byte of data for themulticast group.

The last-member query count x (times) the last-member query interval = (equals) the

amount of time it takes a routing device to determine that the last member of a group

has left the group and to stop forwarding group traffic.

The default last-member query interval is 1 second. You can configure a subsecond

interval up to one digit to the right of the decimal point. The configurable range is 0.1

through 0.9, then in 1-second intervals 1 through 999,999.

Tomodify this interval:

1. Configure the time (in seconds) that the routing device waits for a report in response

to a group-specific query.

[edit protocols igmp]
user@host# set query-last-member-interval 0.1

2. Verify the configuration by checking the IGMP Last Member Query Interval field in the

output of the show igmp interfaces command.

NOTE: You can configure the last-member query count by configuring the
robustness variable. The two are always equal.
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Related
Documentation

Modifying the IGMP Robustness Variable on page 34•

• show pim interfaces on page 1327

Modifying the IGMPRobustness Variable

Fine-tune the IGMP robustness variable to allow for expected packet loss on a subnet.

The robust count automatically changes certain IGMPmessage intervals for IGMPv2 and

IGMPv3. Increasing the robust count allows for more packet loss but increases the leave

latency of the subnetwork.

When the query router receives an IGMP leavemessage on a shared network running

IGMPv2, the query router must send an IGMP group query message a specified number

of times. The number of IGMP group query messages sent is determined by the robust

count.

The value of the robustness variable is also used in calculating the following IGMP

message intervals:

• Groupmember interval—Amount of time that must pass before a multicast router

determines that there are nomore members of a group on a network. This interval is

calculated as follows: (robustness variable x query-interval) + (1 x

query-response-interval).

• Other querier present interval—The robust count is used to calculate the amount of

time thatmustpassbeforeamulticast routerdetermines that there is no longeranother

multicast router that is the querier. This interval is calculated as follows: (robustness

variable x query-interval) + (0.5 x query-response-interval).

• Last-member query count—Number of group-specific queries sent before the router

assumes there are no localmembers of a group. The number of queries is equal to the

value of the robustness variable.

In IGMPv3, a change of interface state causes the system to immediately transmit a

state-change report from that interface. In case the state-change report is missed by

one ormoremulticast routers, it is retransmitted. The number of times it is retransmitted

is the robust countminus one. In IGMPv3, the robust count is also a factor in determining

the groupmembership interval, the older version querier interval, and the other querier

present interval.

By default, the robustness variable is set to 2. Youmight want to increase this value if

you expect a subnet to lose packets.

The number can be from 2 through 10.

To change the value of the robustness variable:

1. Configure the robust count.

When you set the robust count, you are in effect configuring the number of times the

querier retries queries on the connected subnets.

[edit protocols igmp]
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user@host# set robust-count 5

2. Verify the configuration by checking the IGMP Robustness Count field in the output

of the show igmp interfaces command.

Related
Documentation

Modifying the IGMP Host-Query Message Interval on page 28•

• Modifying the IGMP Query Response Interval on page 29

• Modifying the IGMP Last-Member Query Interval on page 33

• show pim interfaces on page 1327

• RFC 2236, Internet Group Management Protocol, Version 2

• RFC 3376, Internet Group Management Protocol, Version 3

Limiting theMaximum IGMPMessage Rate

This sectiondescribeshowtochange the limit for themaximumnumberof IGMPpackets

transmitted in 1 second by the router.

Increasing the maximum number of IGMP packets transmitted per secondmight be

useful on a router with a large number of interfaces participating in IGMP.

To change the limit for the maximum number of IGMP packets the router can transmit

in 1 second, include themaximum-transmit-rate statement and specify the maximum

number of packets per second to be transmitted.

Related
Documentation

maximum-transmit-rate (Protocols IGMP) on page 922•

Changing the IGMPVersion

By default, the routing device runs IGMPv2. Routing devices running different versions of

IGMP determine the lowest common version of IGMP that is supported by hosts on their

subnet and operate in that version.

To enable source-specific multicast (SSM) functionality, you must configure version 3

on thehostand thehost’sdirectly connected routingdevice. If a sourceaddress is specified

in a multicast group that is statically configured, the version must be set to IGMPv3.

If a static multicast group is configured with the source address defined, and the IGMP

version is configured to be version 2, the source is ignored and only the group is added.

In this case, the join is treated as an IGMPv2 group join.

BEST PRACTICE: If you configure the IGMP version setting at the individual
interface hierarchy level, it overrides the interface all statement. That is, the

new interfacedoes not inherit the version number that you specifiedwith the
interface all statement. By default, that new interface is enabledwith version

2. Youmust explicitly specify a version numberwhen adding a new interface.
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For example, if you specified version 3with interface all, you would need to

configure the version 3 statement for the new interface. Additionally, if you

configurean interface foramulticastgroupat the [edit interface interface-name

staticgroupmulticast-group-address]hierarchy level, youmustspecifyaversion

number as well as the other group parameters. Otherwise, the interface is

enabled with the default version 2.

If youhavealready configured the routingdevice to use IGMPversion 1 (IGMPv1) and then

configure it to use IGMPv2, the routingdevice continues touse IGMPv1 for up to6minutes

and then uses IGMPv2.

To change to IGMPv3 for SSM functionality:

1. Configure the IGMP interface.

[edit protocols igmp]
user@host# set interface ge-0/0/0 version 3

2. Verify the configuration by checking the version field in the output of the show igmp

interfaces command. The show igmp statistics command has version-specific output

fields, such as V1 Membership Report, V2 Membership Report, and V3 Membership

Report.

CAUTION: OnMXSeriesplatforms, IGMPv2and IGMPv3cannotbeconfigured
togetheron thesame interface.Configuringboth togethercausesunexpected
behavior in multicast traffic forwarding.

Related
Documentation

Understanding IGMP on page 24•

• show pim interfaces on page 1327

• show igmp statistics on page 1212

• RFC 2236, Internet Group Management Protocol, Version 2

• RFC 3376, Internet Group Management Protocol, Version 3

Enabling IGMP Static GroupMembership

You can create IGMP static groupmembership to test multicast forwarding without a

receiver host. When you enable IGMP static groupmembership, data is forwarded to an

interface without that interface receiving membership reports from downstream hosts.

The router on which you enable static IGMP groupmembership must be the designated

router (DR) for the subnet. Otherwise, traffic does not flow downstream.

When enabling IGMP static groupmembership, you cannot configure multiple groups

using the group-count, group-increment, source-count, and source-increment statements

if the all option is specified as the IGMP interface.
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Class-of-service (CoS)adjustment isnot supportedwith IGMPstaticgroupmembership.

In this example, you create static group 225.1.1.1.

1. On the DR, configure the static groups to be created by including the static statement

and group statement and specifying which IP multicast address of the group to be

created. When creating groups individually, you must specify a unique address for

each group.

[edit protocols igmp]
user@host# set interface fe-0/1/2 static group 225.1.1.1

2. After youcommit theconfiguration,use theshowconfigurationprotocol igmpcommand

to verify the IGMP protocol configuration.

user@host> show configuration protocol igmp

interface fe-0/1/2.0 {
static {
group 225.1.1.1 ;

}
}

3. After you have committed the configuration and the source is sending traffic, use the

show igmp group command to verify that static group 225.1.1.1 has been created.

user@host> show igmp group
Interface: fe-0/1/2
     Group: 225.1.1.1
         Source: 10.0.0.2
         Last reported by: Local
         Timeout: 0 Type: Static

NOTE: When you configure static IGMP group entries on point-to-point links
that connect routing devices to a rendezvous point (RP), the static IGMP
group entries do not generate join messages toward the RP.

When you create IGMP static groupmembership to test multicast forwarding on an

interface on which you want to receive multicast traffic, you can specify that a number

of static groupsbeautomatically created. This is usefulwhen youwant to test forwarding

to multiple receivers without having to configure each receiver separately.

In this example, you create three groups.

1. On the DR, configure the number of static groups to be created by including the

group-count statement and specifying the number of groups to be created.

[edit protocols igmp]
user@host# set interface fe-0/1/2 static group 225.1.1.1 group-count 3

2. After youcommit theconfiguration,use theshowconfigurationprotocol igmpcommand

to verify the IGMP protocol configuration.

user@host> show configuration protocol igmp

interface fe-0/1/2.0 {
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static {
group 225.1.1.1 {
group-count 3;

}
}

}

3. After you have committed the configuration and after the source is sending traffic,

use the show igmp group command to verify that static groups 225.1.1.1, 225.1.1.2, and

225.1.1.3 have been created.

user@host> show igmp group
Interface: fe-0/1/2
     Group: 225.1.1.1
         Source: 10.0.0.2
         Last reported by: Local
         Timeout: 0 Type: Static
     Group: 225.1.1.2
         Source: 10.0.0.2
         Last reported by: Local
         Timeout: 0 Type: Static
     Group: 225.1.1.3
         Source: 10.0.0.2
         Last reported by: Local
         Timeout: 0 Type: Static

When you create IGMP static groupmembership to test multicast forwarding on an

interface onwhich youwant to receivemulticast traffic, you can also configure the group

address to be automatically incremented for each group created. This is useful when

youwant to test forwarding tomultiple receiverswithouthaving toconfigureeach receiver

separately and when you do not want the group addresses to be sequential.

In this example, you create three groups and increase the group address by an increment

of two for each group.

1. On the DR, configure the group address increment by including the group-increment

statement and specifying the number by which the address should be incremented

for each group. The increment is specified in dotted decimal notation similar to an

IPv4 address.

[edit protocols igmp]
user@host#set interface fe-0/1/2staticgroup225.1.1.1 group-count3group-increment
0.0.0.2

2. After youcommit theconfiguration,use theshowconfigurationprotocol igmpcommand

to verify the IGMP protocol configuration.

user@host> show configuration protocol igmp

interface fe-0/1/2.0 {
version 3;
static {
group 225.1.1.1 {
group-increment 0.0.0.2;
group-count 3;

}
}

}
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3. After you have committed the configuration and after the source is sending traffic,

use the show igmp group command to verify that static groups 225.1.1.1, 225.1.1.3, and

225.1.1.5 have been created.

user@host> show igmp group
Interface: fe-0/1/2
     Group: 225.1.1.1
         Source: 10.0.0.2
         Last reported by: Local
         Timeout: 0 Type: Static
     Group: 225.1.1.3
         Source: 10.0.0.2
         Last reported by: Local
         Timeout: 0 Type: Static
     Group: 225.1.1.5
         Source: 10.0.0.2
         Last reported by: Local
         Timeout: 0 Type: Static

When you create IGMP static groupmembership to test multicast forwarding on an

interface on which you want to receive multicast traffic, and your network is operating

in source-specific multicast (SSM)mode, you can also specify that themulticast source

address be accepted. This is useful when you want to test forwarding to multicast

receivers from a specific multicast source.

If you specify a group address in the SSM range, youmust also specify a source.

If a source address is specified in amulticast group that is statically configured, the IGMP

version on the interface must be set to IGMPv3. IGMPv2 is the default value.

In this example, you create group 225.1.1.1 and accept IP address 10.0.0.2 as the only

source.

1. On the DR, configure the source address by including the source statement and

specifying the IPv4 address of the source host.

[edit protocols igmp]
user@host# set interface fe-0/1/2 static group 225.1.1.1 source 10.0.0.2

2. After youcommit theconfiguration,use theshowconfigurationprotocol igmpcommand

to verify the IGMP protocol configuration.

user@host> show configuration protocol igmp

interface fe-0/1/2.0 {
version 3;
static {
group 225.1.1.1 {
source 10.0.0.2;

}
}

}

3. After you have committed the configuration and the source is sending traffic, use the

show igmp group command to verify that static group 225.1.1.1 has been created and

that source 10.0.0.2 has been accepted.

user@host> show igmp group
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Interface: fe-0/1/2
     Group: 225.1.1.1
         Source: 10.0.0.2
         Last reported by: Local
         Timeout: 0 Type: Static

When you create IGMP static groupmembership to test multicast forwarding on an

interface on which you want to receive multicast traffic, you can specify that a number

of multicast sources be automatically accepted. This is useful when you want to test

forwarding to multicast receivers frommore than one specified multicast source.

In this example, you create group 255.1.1.1 and accept addresses 10.0.0.2, 10.0.0.3, and

10.0.0.4 as the sources.

1. On the DR, configure the number of multicast source addresses to be accepted by

including the source-count statement and specifying the number of sources to be

accepted.

[edit protocols igmp]
user@host# set interface fe-0/1/2 static group 225.1.1.1 source 10.0.0.2 source-count
3

2. After youcommit theconfiguration,use theshowconfigurationprotocol igmpcommand

to verify the IGMP protocol configuration.

user@host> show configuration protocol igmp

interface fe-0/1/2.0 {
version 3;
static {
group 225.1.1.1 {
source 10.0.0.2 {
source-count 3;

}
}

}
}

3. After you have committed the configuration and the source is sending traffic, use the

show igmp group command to verify that static group 225.1.1.1 has been created and

that sources 10.0.0.2, 10.0.0.3, and 10.0.0.4 have been accepted.

user@host> show igmp group
Interface: fe-0/1/2
     Group: 225.1.1.1
         Source: 10.0.0.2
         Last reported by: Local
         Timeout: 0 Type: Static
     Group: 225.1.1.1
         Source: 10.0.0.3
         Last reported by: Local
         Timeout: 0 Type: Static
     Group: 225.1.1.1
         Source: 10.0.0.4
         Last reported by: Local
         Timeout: 0 Type: Static

Copyright © 2017, Juniper Networks, Inc.40

Multicast Protocols Feature Guide



When you configure static groups on an interface onwhich youwant to receivemulticast

traffic, and specify that a number of multicast sources be automatically accepted, you

canalso specify thenumberbywhich theaddress shouldbe incremented for each source

accepted. This is useful when you want to test forwarding to multiple receivers without

having to configure each receiver separately and you do not want the source addresses

to be sequential.

In this example, you create group 225.1.1.1 and accept addresses 10.0.0.2, 10.0.0.4, and

10.0.0.6 as the sources.

1. Configure the multicast source address increment by including the source-increment

statement and specifying the number by which the address should be incremented

for each source. The increment is specified in dotted decimal notation similar to an

IPv4 address.

[edit protocols igmp]
user@host# set interface fe-0/1/2 static group 225.1.1.1 source 10.0.0.2 source-count
3 source-increment 0.0.0.2

2. After youcommit theconfiguration,use theshowconfigurationprotocol igmpcommand

to verify the IGMP protocol configuration.

user@host> show configuration protocol igmp

interface fe-0/1/2.0 {
version 3;
static {
group 225.1.1.1 {
source 10.0.0.2 {
source-count 3;
source-increment 0.0.0.2;

}
}

}
}

3. After you have committed the configuration and after the source is sending traffic,

use the showigmpgroupcommand toverify that static group225.1.1.1 hasbeencreated

and that sources 10.0.0.2, 10.0.0.4, and 10.0.0.6 have been accepted.

user@host> show igmp group
Interface: fe-0/1/2
     Group: 225.1.1.1
         Source: 10.0.0.2
         Last reported by: Local
         Timeout: 0 Type: Static
     Group: 225.1.1.1
         Source: 10.0.0.4
         Last reported by: Local
         Timeout: 0 Type: Static
     Group: 225.1.1.1
         Source: 10.0.0.6
         Last reported by: Local
         Timeout: 0 Type: Static
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When you configure static groups on an interface onwhich youwant to receivemulticast

traffic and your network is operating in source-specific multicast (SSM)mode, you can

specify that certain multicast source addresses be excluded.

By default the multicast source address configured in a static group operates in include

mode. In includemode themulticast traffic for the group is accepted from the source

address configured. You can also configure the static group to operate in excludemode.

In excludemode themulticast traffic for the group is accepted from any address other

than the source address configured.

If a source address is specified in amulticast group that is statically configured, the IGMP

version on the interface must be set to IGMPv3. IGMPv2 is the default value.

In this example, you exclude address 10.0.0.2 as a source for group 225.1.1.1.

1. On the DR, configure amulticast static group to operate in excludemode by including

the exclude statement and specifying which IPv4 source address to exclude.

[edit protocols igmp]
user@host# set interface fe-0/1/2 static group 225.1.1.1 exclude source 10.0.0.2

2. After youcommit theconfiguration,use theshowconfigurationprotocol igmpcommand

to verify the IGMP protocol configuration.

user@host> show configuration protocol igmp

interface fe-0/1/2.0 {
version 3;
static {
group 225.1.1.1 {
exclude;
source 10.0.0.2;

}
}

}

3. After you have committed the configuration and the source is sending traffic, use the

show igmp group detail command to verify that static group 225.1.1.1 has been created

and that the static group is operating in excludemode.

user@host> show igmp group detail
Interface: fe-0/1/2
     Group: 225.1.1.1
         Group mode: Exclude
         Source: 10.0.0.2
         Last reported by: Local
         Timeout: 0 Type: Static

Related
Documentation

Enabling MLD Static Group Membership on page 61•

• group (Protocols IGMP) on page 842

• group-count on page 849

• group-increment (Protocols IGMP) on page 850

• source-count (Protocols IGMP) on page 1043
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• source-increment (Protocols IGMP) on page 1044

• static (Protocols IGMP) on page 1052

Recording IGMP Join and Leave Events

To determinewhether IGMP tuning is needed in a network, you can configure the routing

device to record IGMP join and leaveevents. Youcan recordevents globally for the routing

device or for individual interfaces.

Table 4 on page 43 describes the recordable IGMP events.

Table 4: IGMP Event Messages

DefinitionERRMSG Tag

Records IGMP join events.RPD_IGMP_JOIN

Records IGMP leave events.RPD_IGMP_LEAVE

Records when IGMP accounting is enabled on an IGMP interface.RPD_IGMP_ACCOUNTING_ON

Records when IGMP accounting is disabled on an IGMP interface.RPD_IGMP_ACCOUNTING_OFF

Records IGMPmembership timeout events.RPD_IGMP_MEMBERSHIP_TIMEOUT

To enable IGMP accounting:

1. Enableaccountinggloballyoronan IGMP interface.This exampleshowsbothoptions.

[edit protocols igmp]
user@host# set accounting
user@host# set interface fe-0/1/0.2 accounting

2. Configure the events to be recorded and filter the events to a system log file with a

descriptive filename, such as igmp-events.

[edit system syslog file igmp-events]
user@host# set any info
user@host# setmatch “.*RPD_IGMP_JOIN.* | .*RPD_IGMP_LEAVE.* |
.*RPD_IGMP_ACCOUNTING.* | .*RPD_IGMP_MEMBERSHIP_TIMEOUT.*”

3. Periodically archive the log file.

This example rotates the file size when it reaches 100 KB and keeps three files.

[edit system syslog file igmp-events]
user@host# set archive size 100000
user@host# set archive files 3
user@host# set archive archive-sites “ftp://user@host1//var/tmp” password
“anonymous”

user@host# set archive archive-sites “ftp://user@host2//var/tmp” password “test”
user@host# set archive transfer-interval 24
user@host# set archive start-time 2011-01-07:12:30
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4. You canmonitor the system log file as entries are added to the file by running the

monitor start andmonitor stop commands.

user@host>monitor start igmp-events

*** igmp-events ***
Apr 16 13:08:23  host mgd[16416]: UI_CMDLINE_READ_LINE: User 'user', command 
'run monitor start igmp-events '
monitor 

Related
Documentation

Understanding IGMP on page 24•

• Specifying Log File Size, Number, and Archiving Properties

Limiting the Number of IGMPMulticast Group Joins on Logical Interfaces

The group-limit statement enables you to limit the number of IGMPmulticast group joins

for logical interfaces.When this statement is enabled on a router running IGMP version 2

(IGMPv2) or version 3 (IGMPv3), the limit is applied upon receipt of the group report.

Once the group limit is reached, subsequent join requests are rejected.

When configuring limits for IGMPmulticast groups, keep the following in mind:

• Each any-source group (*,G) counts as one group toward the limit.

• Each source-specific group (S,G) counts as one group toward the limit.

• Groups in IGMPv3 excludemode are counted toward the limit.

• Multiple source-specific groups count individually toward the group limit, even if they

are for the same group. For example, (S1, G1) and (S2, G1) would count as two groups

toward the configured limit.

• Combinations of any-source groups and source-specific groups count individually

toward the group limit, even if they are for the same group. For example, (*, G1) and

(S, G1) would count as two groups toward the configured limit.

• Configuring and committing a group limit on a network that is lower thanwhat already

exists on the network results in the removal of all groups from the configuration. The

groups must then request to rejoin the network (up to the newly configured group

limit).

• You can dynamically limit multicast groups on IGMP logical interfaces using dynamic

profiles.

Beginningwith JunosOS 12.2, youcanoptionally configurea system logwarning threshold

for IGMPmulticast group joins received on the logical interface. It is helpful to review the

system logmessages for troubleshooting purposes and to detect if an excessive amount

of IGMPmulticast group joins have been received on the interface. These log messages

conveywhentheconfiguredgroup limithasbeenexceeded,whentheconfigured threshold

hasbeenexceeded, andwhen thenumberof groupsdropbelowtheconfigured threshold.

Thegroup-threshold statementenables you toconfigure the thresholdatwhichawarning

message is logged. The range is 1 through 100 percent. The warning threshold is a
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percentageof thegroup limit, soyoumustconfigure thegroup-limitstatement toconfigure

a warning threshold. For instance, when the number of groups exceed the configured

warning threshold, but remainbelowtheconfiguredgroup limit,multicast groupscontinue

to be accepted, and the device logs the warning message. In addition, the device logs a

warningmessageafter thenumberofgroupsdropbelowtheconfiguredwarning threshold.

You can further specify the amount of time (in seconds) between the log messages by

configuring the log-interval statement. The range is 6 through 32,767 seconds.

Youmight consider throttling log messages because every entry added after the

configured threshold and every entry rejected after the configured limit causes awarning

message tobe logged.By configuringa log interval, youcan throttle theamountof system

log warning messages generated for IGMPmulticast group joins.

To limit multicast group joins on an IGMP logical interface:

1. Access the logical interface at the IGMP protocol hierarchy level.

[edit]
user@host# edit protocols igmp interface interface-name

2. Specify the group limit for the interface.

[edit protocols igmp interface interface-name]
user@host# set group-limit limit

3. (Optional) Configure the threshold at which a warning message is logged.

[edit protocols igmp interface interface-name]
user@host# set group-threshold value

4. (Optional) Configure the amount of time between log messages.

[edit protocols igmp interface interface-name]
user@host# set log-interval seconds

To confirm your configuration, use the show protocols igmp command. To verify the

operation of IGMP on the interface, including the configured group limit and the optional

warning threshold and interval between log messages, use the show igmp interface

command.

Related
Documentation

Enabling IGMP Static Group Membership on page 36•

Tracing IGMP Protocol Traffic

Tracing operations record detailed messages about the operation of routing protocols,

suchas the various typesof routingprotocol packets sent and received, and routingpolicy

actions. You can specify which trace operations are logged by including specific tracing

flags. The following table describes the flags that you can include.

DescriptionFlag

Trace all operations.all

Trace notifications.client-notification
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DescriptionFlag

Trace general flow.general

Trace group operations.group

Trace host notifications.host-notification

Trace leave groupmessages (IGMPv2 only).leave

Tracemtrace packets. Use themtrace command to
troubleshoot the software.

mtrace

Trace normal events.normal

Trace all IGMP packets.packets

Trace policy processing.policy

Trace IGMPmembership query messages, including
general and group-specific queries.

query

Tracemembership report messages.report

Trace routing information.route

Trace state transitions.state

Trace task processing.task

Trace timer processing.timer

In the following example, tracing is enabled for all routing protocol packets. Then tracing

is narrowed to focus only on IGMP packets of a particular type. To configure tracing

operations for IGMP:

1. (Optional) Configure tracing at the routing options level to trace all protocol packets.

[edit routing-options traceoptions]
user@host# set file all-packets-trace
user@host# set flag all

2. Configure the filename for the IGMP trace file.

[edit protocols igmp traceoptions]
user@host# set file igmp-trace

3. (Optional) Configure the maximum number of trace files.

[edit protocols igmp traceoptions]
user@host# set file files 5

4. (Optional) Configure the maximum size of each trace file.
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[edit protocols igmp traceoptions]
user@host# set file size 1m

5. (Optional) Enable unrestricted file access.

[edit protocols igmp traceoptions]
user@host# set file world-readable

6. Configure tracing flags. Suppose you are troubleshooting issues with a particular

multicast group. The following example shows how to flag all events for packets

associated with the group IP address.

[edit protocols igmp traceoptions]
user@host# set flag group |match 232.1.1.2

7. View the trace file.

user@host> file list /var/log
user@host> file show /var/log/igmp-trace

Related
Documentation

Understanding IGMP on page 24•

• Tracing and Logging Junos OS Operations

• mtrace on page 1155

Disabling IGMP

To disable IGMP on an interface, include the disable statement:

disable;

You can include this statement at the following hierarchy levels:

• [edit protocols igmp interface interface-name]

• [edit logical-systems logical-system-name protocols igmp interface interface-name]

Related
Documentation

Enabling IGMP on page 27•

IGMP and Nonstop Active Routing

Nonstop active routing (NSR) configurations include two Routing Engines that share

information so that routing is not interrupted during Routing Engine failover. These NSR

configurations include passive support with IGMP in connection with PIM. Themaster

Routing Engine uses IGMP to determine its PIMmulticast state, and this IGMP-derived

information is replicated on thebackupRouting Engine. IGMPon the newmaster Routing

Engine (after failover) relearns the state information quickly through IGMP operation. In

the interim, thenewmasterRoutingEngine retains the IGMP-derivedPIMstateas received

by the replication process from the old master Routing Engine. This state information

times out unless refreshed by IGMP on the newmaster Routing Engine. No additional

IGMP configuration is required.
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Related
Documentation

Understanding Nonstop Active Routing for PIM on page 229•

• Junos OS High Availability Library for Routing Devices

Related
Documentation

• Examples: Configuring MLD on page 49
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CHAPTER 3

Examples: Configuring MLD

• Understanding MLD on page 49

• Configuring MLD on page 52

• Enabling MLD on page 53

• Modifying the MLD Version on page 54

• Modifying the MLD Host-Query Message Interval on page 55

• Modifying the MLD Query Response Interval on page 56

• Modifying the MLD Last-Member Query Interval on page 56

• Specifying Immediate-Leave Host Removal for MLD on page 57

• Filtering Unwanted MLD Reports at the MLD Interface Level on page 58

• Example: Modifying the MLD Robustness Variable on page 59

• Limiting the MaximumMLDMessage Rate on page 61

• Enabling MLD Static Group Membership on page 61

• Example: Recording MLD Join and Leave Events on page 68

• Configuring theNumber ofMLDMulticastGroup Joins on Logical Interfaces onpage 70

• Disabling MLD on page 72

UnderstandingMLD

TheMulticast Listener Discovery (MLD) Protocolmanages themembership of hosts and

routers in multicast groups. IP version 6 (IPv6) multicast routers use MLD to learn, for

each of their attached physical networks, which groups have interested listeners. Each

routing device maintains a list of host multicast addresses that have listeners for each

subnetwork, as well as a timer for each address. However, the routing device does not

need to know the address of each listener—just the address of each host. The routing

device provides addresses to the multicast routing protocol it uses, which ensures that

multicast packets are delivered to all subnetworks where there are interested listeners.

In this way, MLD is used as the transport for the Protocol Independent Multicast (PIM)

Protocol.

MLD is an integral part of IPv6 andmust be enabled on all IPv6 routing devices and hosts

that need to receive IP multicast traffic. The Junos OS supports MLD versions 1 and 2.

Version 2 is supported for source-specific multicast (SSM) include and excludemodes.
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In includemode, the receiver specifies the source or sources it is interested in receiving

the multicast group traffic from. Excludemode works the opposite of includemode. It

allows the receiver to specify the source or sources it is not interested in receiving the

multicast group traffic from.

For each attached network, a multicast routing device can be either a querier or a

nonquerier. A querier routing device, usually one per subnet, solicits groupmembership

information by transmitting MLD queries. When a host reports to the querier routing

device that it has interested listeners, thequerier routingdevice forwards themembership

information to the rendezvous point (RP) routing device by means of the receiver's

(host's) designated router (DR). This builds the rendezvous-point tree (RPT) connecting

the hostwith interested listeners to theRP routing device. TheRPT is the initial path used

by the sender to transmit information to the interested listeners. Nonquerier routing

devices do not transmit MLD queries on a subnet but can do so if the querier routing

device fails.

All MLD-configured routing devices start as querier routing devices on each attached

subnet (see Figure 3 on page 50). The querier routing device on the right is the receiver's

DR.

Figure 3: Routing Devices Start Up on a Subnet

To elect the querier routing device, the routing devices exchange query messages

containing their IPv6 source addresses. If a routing device hears a querymessagewhose

IPv6 source address is numerically lower than its own selected address, it becomes a

nonquerier. In Figure 4 on page 51, the routing device on the left has a source address

numerically lower than the one on the right and therefore becomes the querier routing

device.

NOTE: In thepracticalapplicationofMLD, several routingdevicesonasubnet
are nonqueriers. If the elected querier routing device fails, query messages
are exchangedamong the remaining routingdevices. The routingdevicewith
the lowest IPv6 source address becomes the newquerier routing device. The
IPv6 Neighbor Discovery Protocol (NDP) implementation drops incoming
Neighbor Announcement (NA)messages that have a broadcast ormulticast
address in the target link-layeraddressoption.Thisbehavior is recommended
by RFC 2461.
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Figure 4: Querier Routing Device Is Determined

Thequerier routingdevicesendsgeneralMLDquerieson the link-scopeall-nodesmulticast

address FF02::1 at short intervals to all attached subnets to solicit groupmembership

information (seeFigure5onpage51).Within thequerymessage is themaximumresponse

delay value, specifying themaximumallowed delay for the host to respondwith a report

message.

Figure 5: General Query Message Is Issued

If interested listeners are attached to the host receiving the query, the host sends a report

containing the host's IPv6 address to the routing device (see Figure 6 on page 51). If the

reported address is not yet in the routing device's list of multicast addresses with

interested listeners, the address is added to the list and a timer is set for the address. If

the address is already on the list, the timer is reset. The host's address is transmitted to

the RP in the PIM domain.

Figure 6: Reports Are Received by the Querier Routing Device

If the host has no interestedmulticast listeners, it sends a donemessage to the querier

routing device. On receipt, the querier routing device issues amulticast address-specific

query containing the last listenerquery interval value to themulticast address of the host.

If the routing device does not receive a report from themulticast address, it removes the

multicast address from the list and notifies the RP in the PIM domain of its removal (see

Figure 7 on page 52).
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Figure 7: Host Has No Interested Receivers and Sends a DoneMessage
to Routing Device

If a donemessage is not received by the querier routing device, the querier routing device

continues to sendmulticast address-specific queries. If the timer set for the address on

receipt of the last report expires, the querier routing device assumes there are no longer

interested listeners on that subnet, removes the multicast address from the list, and

notifies the RP in the PIM domain of its removal (see Figure 8 on page 52).

Figure 8: Host Address Timer Expires and Address Is Removed from
Multicast Address List

Related
Documentation

Enabling MLD on page 53•

• Example: Recording MLD Join and Leave Events on page 68

• Example: Modifying the MLD Robustness Variable on page 59

ConfiguringMLD

Toconfigure theMulticast ListenerDiscovery (MLD)Protocol, include themld statement:

mld {
accounting;
interface interface-name {
disable;
(accounting | no-accounting);
group-policy [ policy-names ];
immediate-leave;
oif-map [map-names ];
passive;
ssm-map ssm-map-name;
static {
groupmulticast-group-address {
exclude;
group-count number;
group-increment increment;
source ip-address {
source-count number;
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source-increment increment;
}

}
}
version version;

}
maximum-transmit-rate packets-per-second;
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;

}

You can include this statement at the following hierarchy levels:

• [edit protocols]

• [edit logical-systems logical-system-name protocols]

By default, MLD is enabled on all broadcast interfaces when you configure Protocol

IndependentMulticast (PIM)or theDistanceVectorMulticastRoutingProtocol (DVMRP).

EnablingMLD

The Multicast Listener Discovery (MLD) Protocol manages multicast groups by

establishing, maintaining, and removing groups on a subnet. Multicast routing devices

useMLDto learnwhichgroupshavemembersoneachof their attachedphysicalnetworks.

MLDmustbeenabled for the router to receive IPv6multicastpackets.MLD isonlyneeded

for IPv6 networks, becausemulticast is handled differently in IPv4 networks. MLD is

enabled on all IPv6 interfaces on which you configure PIM and on all IPv6 broadcast

interfaces when you configure DVMRP.

MLD specifies different behaviors for multicast listeners and for routers. When a router

is also a listener, the router responds to its ownmessages. If a router has more than one

interface to the same link, it needs to perform the router behavior over only one of those

interfaces. Listeners, on theotherhand,mustperformthe listenerbehavioronall interfaces

connected to potential receivers of multicast traffic.

If MLD is not running on an interface—either because PIM andDVMRPare not configured

on the interface or becauseMLD is explicitly disabled on the interface—you can explicitly

enable MLD.

To explicitly enable MLD:

1. If PIM and DVMRP are not running on the interface, explicitly enableMLD by including

the interface name.

[edit protocolsmld]
user@host# set interface fe-0/0/0.0

2. Check to see if MLD is disabled on any interfaces. In the following example, MLD is

disabled on a Gigabit Ethernet interface.

[edit protocols mld]
user@host# show
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interface fe-0/0/0.0;
interface ge-0/0/0.0 {
    disable;
}

3. Enable MLD on the interface by deleting the disable statement.

[edit protocols mld]
delete interface ge-0/0/0.0 disable

4. Verify the configuration.

[edit protocols mld]
user@host# show

interface fe-0/0/0.0;
interface ge-0/0/0.0;

5. Verify theoperationofMLDbychecking theoutputof the showmld interfacecommand.

Related
Documentation

Understanding MLD on page 49•

• Disabling MLD on page 72

• showmld interface on page 1226 in the CLI Explorer

• RFC 2710,Multicast Listener Discovery (MLD) for IPv6

• RFC 3810,Multicast Listener Discovery Version 2 (MLDv2) for IPv6

• RFC 3810,Multicast Listener Discovery Version 2 (MLDv2) for IPv6

Modifying theMLD Version

By default, the router supports MLD version 1 (MLDv1). To enable the router to use MLD

version 2 (MLDv2) for source-specific multicast (SSM) only, include the version 2

statement.

If you configure the MLD version setting at the individual interface hierarchy level, it

overrides configuring the IGMP version using the interface all statement.

If a sourceaddress is specified in amulticast group that is statically configured, the version

must be set to MLDv2.

To change an MLD interface to version 2:

1. Configure the MLD interface.

[edit protocolsmld]
user@host# set interface fe-0/0/0.0 version 2

2. Verify the configuration by checking the version field in the output of the showmld

interface command. The showmld statistics command has version-specific output

fields, such as the counters in theMLDMessage type field.

Related
Documentation

Understanding MLD on page 49•

• Source-Specific Multicast Groups Overview on page 182
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• Example: Configuring Source-Specific Multicast Groups with Any-Source Override on

page 183

• Example: Configuring an SSM-Only Domain on page 186

• Example: Configuring PIM SSM on a Network on page 187

• Example: Configuring SSMMapping on page 188

• RFC 2710,Multicast Listener Discovery (MLD) for IPv6

• RFC 3810,Multicast Listener Discovery Version 2 (MLDv2) for IPv6

Modifying theMLDHost-Query Message Interval

The objective of MLD is to keep routers up to date with IPv6 groupmembership of the

entire subnet. Routers need not knowwho all themembers are, only thatmembers exist.

Each host keeps track of which multicast groups are subscribed to. On each link, one

router is elected thequerier. TheMLDquerier routerperiodically sendsgeneral host-query

messagesoneachattachednetwork tosolicitmembership information.Thesemessages

solicit groupmembership information and are sent to the link-scope all-nodes address

FF02::1. A general host-query message has amaximum response time that you can set

by configuring the query response interval.

The query response timeout, the query interval, and the robustness variable are related

in that they are all variables that are used to calculate themulticast listener interval. The

multicast listener interval is the number of seconds that must pass before a multicast

router determines thatnomoremembersof ahost groupexist onasubnet. Themulticast

listener interval is calculated as the (robustness variable x query-interval) + (1 x

query-response-interval). If no reports are received for a particular group before the

multicast listener interval has expired, the routing device stops forwarding

remotely-originatedmulticast packets for that group onto the attached network.

Bydefault, host-querymessagesare sent every 125 seconds. You can change this interval

to change the number of MLDmessages sent on the subnet.

Tomodify the query interval:

1. Configure the interval.

[edit protocolsmld]
user@host# set query-interval 200

The value can be from 1 through 1024 seconds.

2. Verify the configuration by checking theMLDQuery Interval field in the output of the

showmld interface command.

3. Verify the operation of the query interval by checking the Listener Query field in the

output of the showmld statistics command.

Related
Documentation

Understanding MLD on page 49•

• Modifying the MLD Query Response Interval on page 56
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• Example: Modifying the MLD Robustness Variable on page 59

• showmld interface on page 1226 in the CLI Explorer

• showmld statistics on page 1230 in the CLI Explorer

Modifying theMLDQuery Response Interval

The query response interval is the maximum amount of time that can elapse between

when the querier router sends a host-query message and when it receives a response

from a host. You can change this interval to adjust the burst peaks of MLDmessages on

the subnet. Set a larger interval to make the traffic less bursty.

The query response timeout, the query interval, and the robustness variable are related

in that they are all variables that are used to calculate themulticast listener interval. The

multicast listener interval is the number of seconds that must pass before a multicast

router determines thatnomoremembersof ahost groupexist onasubnet. Themulticast

listener interval is calculated as the (robustness variable x query-interval) + (1 x

query-response-interval). If no reports are received for a particular group before the

multicast listener interval has expired, the routing device stops forwarding

remotely-originatedmulticast packets for that group onto the attached network.

Thedefault query response interval is 10 seconds. Youcanconfigurea subsecond interval

up to one digit to the right of the decimal point. The configurable range is 0.1 through 0.9,

then in 1-second intervals 1 through 999,999.

Tomodify the query response interval:

1. Configure the interval.

[edit protocolsmld]
user@host# set query-response-interval 0.5

2. Verify theconfigurationbychecking theMLDQueryResponse Interval field in theoutput

of the showmld interface command.

3. Verify the operation of the query interval by checking the Listener Query field in the

output of the showmld statistics command.

Related
Documentation

Understanding MLD on page 49•

• Modifying the MLD Host-Query Message Interval on page 55

• Example: Modifying the MLD Robustness Variable on page 59

• showmld interface on page 1226 in the CLI Explorer

• showmld statistics on page 1230 in the CLI Explorer

Modifying theMLD Last-Member Query Interval

The last-member query interval (also called the last-listener query interval) is the

maximumamountof timebetweengroup-specific querymessages, including those sent
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in response to donemessages sent on the link-scope-all-routers address FF02::2. You

can lower this interval to reduce the amount of time it takes a router to detect the loss

of the last member of a group.

When the routing device that is serving as the querier receives a leave-group (done)

message from a host, the routing device sends multiple group-specific queries to the

group. The querier sends a specific number of these queries, and it sends them at a

specific interval. The number of queries sent is called the last-listener query count. The

interval atwhich thequeriesare sent is called the last-listenerquery interval. Both settings

are configurable, thus allowing you to adjust the leave latency. The IGMP leave latency

is the time between a request to leave amulticast group and the receipt of the last byte

of data for the multicast group.

The last-listener query count x (times) the last-listener query interval = (equals) the

amount of time it takes a routing device to determine that the last member of a group

has left the group and to stop forwarding group traffic.

Thedefault last-listenerquery interval is 1 second.Youcanconfigureasubsecond interval

up to one digit to the right of the decimal point. The configurable range is 0.1 through 0.9,

then in 1-second intervals 1 through 999,999.

Tomodify this interval:

1. Configure the time (in seconds) that the routing device waits for a report in response

to a group-specific query.

[edit protocolsmld]
user@host# set query-last-member-interval 0.1

2. Verify the configuration by checking theMLD Last Member Query Interval field in the

output of the show igmp interfaces command.

NOTE: You can configure the last-member query count by configuring the
robustness variable. The two are always equal.

Related
Documentation

Understanding MLD on page 49•

• Modifying the MLD Query Response Interval on page 56

• Example: Modifying the MLD Robustness Variable on page 59

• showmld interface on page 1226 in the CLI Explorer

Specifying Immediate-Leave Host Removal for MLD

The immediate leave setting is useful for minimizing the leave latency of MLD

memberships.When this setting is enabled, the routingdevice leaves themulticast group

immediately after the last host leaves the multicast group.
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The immediate-leave setting enables host tracking,meaning that the device keeps track

of the hosts that send join messages. This allows MLD to determine when the last host

sends a leavemessage for the multicast group.

When the immediate leave setting is enabled, the device removes an interface from the

forwarding-table entry without first sendingMLD group-specific queries to the interface.

The interface is pruned from themulticast tree for the multicast group specified in the

MLD leavemessage. The immediate leave setting ensures optimal bandwidth

management for hosts on a switched network, even whenmultiplemulticast groups are

being used simultaneously.

When immediate leave isdisabledandonehost sendsa leavegroupmessage, the routing

device first sends a group query to determine if another receiver responds. If no receiver

responds, the routing device removes all hosts on the interface from themulticast group.

Immediate leave is disabled by default for both MLD version 1 and MLD version 2.

NOTE: Although host tracking is enabled for IGMPv2 andMLDv1 when you
enable immediate leave, use immediate leavewith these versions onlywhen
there is one host on the interface. The reason is that IGMPv2 andMLDv1 use
a report suppressionmechanismwherebyonlyonehostonan interfacesends
a group join report in response to amembership query. The other interested
hosts suppress their reports. The purpose of this mechanism is to avoid a
flood of reports for the same group. But it also interferes with host tracking,
because the router only knows about the one interested host and does not
know about the others.

To enable immediate leave:

1. Configure immediate leave on the MLD interface.

[edit protocolsmld]
user@host# set interface ge-0/0/0.1 immediate-leave

2. Verify the configuration by checking the Immediate Leave field in the output of the

showmld interface command.

Related
Documentation

Understanding MLD on page 49•

• showmld interface on page 1226 in the CLI Explorer

Filtering UnwantedMLD Reports at theMLD Interface Level

Suppose you need to limit the subnets that can join a certain multicast group. The

group-policy statement enables you to filter unwantedMLD reports at the interface level.

When the group-policy statement is enabled on a router, after the router receives anMLD

report, the router compares the group against the specified group policy and performs

the action configured in that policy (for example, rejects the report if the policy matches

the defined address or network).
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Youdefine thepolicy tomatchonlyMLDgroupaddresses (forMLDv1)byusing thepolicy's

route-filter statement to match the group address. You define the policy to match MLD

(source, group) addresses (for MLDv2) by using the policy's route-filter statement to

match the group address and the policy's source-address-filter statement to match the

source address.

To filter unwanted MLD reports:

1. Configure an MLDv1 policy.

[edit policy-statement reject_policy_v1]
user@host# set from route-filter fec0:1:1:4::/64 exact
user@host# set then reject

2. Configure an MLDv2 policy.

[edit policy-statement reject_policy_v2]
user@host# set from route-filter fec0:1:1:4::/64 exact
user@host# set from source-address-filter fe80::2e0:81ff:fe05:1a8d/32 orlonger
user@host# set then reject

3. Apply the policies to theMLD interfaceswhere you prefer not to receive specific group

or (source, group) reports. In this example,ge-0/0/0.1 is runningMLDv1 andge-0/1/1.0

is running MLDv2.

[edit protocolsmld]
user@host# set interface ge-0/0/0.1 group-policy reject_policy_v1
user@host# set interface ge-0/1/1.0 group-policy reject_policy_v2

4. Verify the operation of the filter by checking the Rejected Report field in the output of

the showmld statistics command.

Related
Documentation

Understanding MLD on page 49•

• Routing Policies, Firewall Filters, and Traffic Policers Feature Guide for Routing Devices

• showmld statistics on page 1230 in the CLI Explorer

Example: Modifying theMLD Robustness Variable

Thisexampleshowshowtoconfigureandverify theMLDrobustnessvariable inamulticast

domain.

• Requirements on page 59

• Overview on page 60

• Configuration on page 60

• Verification on page 61

Requirements

Before you begin:
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• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Enable IPv6 unicast routing. See the Junos OS Routing Protocols Library.

• Enable PIM. See “PIM Overview” on page 75.

Overview

The MLD robustness variable can be fine-tuned to allow for expected packet loss on a

subnet. Increasing the robust count allows for more packet loss but increases the leave

latency of the subnetwork.

The value of the robustness variable is used in calculating the following MLDmessage

intervals:

• Groupmember interval—Amount of time that must pass before a multicast router

determines that there are nomore members of a group on a network. This interval is

calculated as follows: (robustness variable x query-interval) + (1 x

query-response-interval).

• Other querier present interval—Amount of time that must pass before a multicast

router determines that there is no longer another multicast router that is the querier.

This interval is calculated as follows: (robustness variable x query-interval) + (0.5 x

query-response-interval).

• Last-member query count—Number of group-specific queries sent before the router

assumes there are no local members of a group. The default number is the value of

the robustness variable.

By default, the robustness variable is set to 2. The number can be from 2 through 10. You

might want to increase this value if you expect a subnet to lose packets.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set protocolsmld robust-count 5

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To change the value of the robustness variable:

1. Configure the robust count.

[edit protocolsmld]
user@host# set robust-count 5
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2. If you are done configuring the device, commit the configuration.

[edit protocolsmld]
user@host# commit

Verification

To verify the configuration is working properly, check theMLDRobustness Count field in

the output of the showmld interfaces command.

Related
Documentation

Understanding MLD on page 49•

• Modifying the MLD Query Response Interval on page 56

• Modifying the MLD Last-Member Query Interval on page 56

• showmld interface on page 1226 in the CLI Explorer

Limiting theMaximumMLDMessage Rate

You can change the limit for the maximum number of MLD packets transmitted in 1

second by the router.

Increasing themaximumnumberofMLDpackets transmittedper secondmightbeuseful

on a router with a large number of interfaces participating in MLD.

To change the limit for the maximum number of MLD packets the router can transmit in

1 second, include themaximum-transmit-rate statement and specify the maximum

number of packets per second to be transmitted.

Related
Documentation

maximum-transmit-rate on page 923•

EnablingMLD Static GroupMembership

• Create a MLD Static Group Member on page 61

• Automatically create static groups on page 62

• Automatically increment group addresses on page 63

• Specify multicast source address (in SSMmode) on page 64

• Automatically specify multicast sources on page 65

• Automatically increment source addresses on page 66

• Excludemulticast source addresses (in SSMmode) on page 67

Create aMLD Static GroupMember

You can create MLD static groupmembership to test multicast forwarding without a

receiver host. When you enable MLD static groupmembership, data is forwarded to an

interface without that interface receiving membership reports from downstream hosts.

Class-of-service (CoS) adjustment is not supportedwithMLD static groupmembership.
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When you configure static groups on an interface onwhich youwant to receivemulticast

traffic, you can specify the number of static groups to be automatically created.

In this example, you create static group ff0e::1:ff05:1a8d.

1. Configure the static groups to be created by including the static statement and group

statement and specifying which IPv6multicast address of the group to be created.

[edit protocolsmld]
user@host# set interface fe-0/1/2 static group ff0e::1:ff05:1a8d

2. After youcommit theconfiguration, use the showconfigurationprotocolmldcommand

to verify the MLD protocol configuration.

user@host> show configuration protocol mld

interface fe-0/1/2.0 {
static {
group ff0e::1:ff05:1a8d;

}
}

3. After you have committed the configuration and after the source is sending traffic,

use the showmld group command to verify that static group ff0e::1:ff05:1a8d has

been created.

user@host> showmld group
Interface: fe-0/1/2
Group: ff0e::1:ff05:1a8d 
Group mode: Include
Source: fe80::2e0:81ff:fe05:1a8d
Last reported by: Local
Timeout: 0 Type: Static

NOTE: Youmust specify a unique address for each group.

Automatically create static groups

When you create MLD static groupmembership to test multicast forwarding on an

interface on which you want to receive multicast traffic, you can specify that a number

of static groupsbeautomatically created. This is usefulwhen youwant to test forwarding

to multiple receivers without having to configure each receiver separately.

In this example, you create three groups.

1. Configure the number of static groups to be created by including the group-count

statement and specifying the number of groups to be created.

[edit protocolsmld]
user@host# set interface fe-0/1/2 static group ff0e::1:ff05:1a8d group-count 3

2. After youcommit theconfiguration, use the showconfigurationprotocolmldcommand

to verify the MLD protocol configuration.

user@host> show configuration protocol mld
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interface fe-0/1/2.0 {
static {
group ff0e::1:ff05:1a8d {
group-count 3;

}
}

}

3. After you have committed the configuration and the source is sending traffic, use the

showmldgroupcommandtoverify thatstaticgroups ff0e::1:ff05:1a8d, ff0e::1:ff05:1a8e,

and ff0e::1:ff05:1a8f have been created.

user@host> showmld group

Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a8d
         Source: fe80::2e0:81ff:fe05:1a8d
         Last reported by: Local
         Timeout: 0 Type: Static
Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a8e
         Source: fe80::2e0:81ff:fe05:1a8d
         Last reported by: Local
         Timeout: 0 Type: Static
Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a8f
         Source: fe80::2e0:81ff:fe05:1a8d
         Last reported by: Local
         Timeout: 0 Type: Static

Automatically increment group addresses

When you configure static groups on an interface onwhich youwant to receivemulticast

traffic and you specify the number of static groups to be automatically created, you can

also configure the group address to be automatically incremented by some number of

addresses.

In this example, you create three groups and increase the group address by an increment

of two for each group.

1. Configure the group address increment by including the group-increment statement

and specifying the number by which the address should be incremented for each

group. The increment is specified in a format similar to an IPv6 address.

[edit protocolsmld]
user@host# set interface fe-0/1/2 static group ff0e::1:ff05:1a8d group-count 3
group-increment ::2

2. After youcommit theconfiguration, use the showconfigurationprotocolmldcommand

to verify the MLD protocol configuration.

user@host> show configuration protocol mld

interface fe-0/1/2.0 {
static {
group ff0e::1:ff05:1a8d {
group-increment ::2;
group-count 3;
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}
}

}

3. After you have committed the configuration and the source is sending traffic, use the

showmldgroupcommandtoverify that staticgroups ff0e::1:ff05:1a8d, ff0e::1:ff05:1a8f,

and ff0e::1:ff05:1a91 have been created.

user@host> showmld group

Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a8d
         Source: fe80::2e0:81ff:fe05:1a8d
         Last reported by: Local
         Timeout: 0 Type: Static
Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a8f
         Source: fe80::2e0:81ff:fe05:1a8d
         Last reported by: Local
         Timeout: 0 Type: Static
Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a91
         Source: fe80::2e0:81ff:fe05:1a8d
         Last reported by: Local
         Timeout: 0 Type: Static

Specifymulticast source address (in SSMmode)

When you configure static groups on an interface onwhich youwant to receivemulticast

traffic and your network is operating in source-specific multicast (SSM)mode, you can

specify the multicast source address to be accepted.

If you specify a group address in the SSM range, youmust also specify a source.

If a source address is specified in amulticast group that is statically configured, the MLD

version must be set to MLDv2 on the interface. MLDv1 is the default value.

In this example, you create group ff0e::1:ff05:1a8d and accept IPv6 address

fe80::2e0:81ff:fe05:1a8d as the only source.

1. Configure the source address by including the source statement and specifying the

IPv6 address of the source host.

[edit protocolsmld]
user@host# set interface fe-0/1/2 static group ff0e::1:ff05:1a8d source
fe80::2e0:81ff:fe05:1a8d

2. After youcommit theconfiguration, use the showconfigurationprotocolmldcommand

to verify the MLD protocol configuration.

user@host> show configuration protocol mld

interface fe-0/1/2.0 {
static {
group ff0e::1:ff05:1a8d {
source fe80::2e0:81ff:fe05:1a8d;

}
}
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}

3. After you have committed the configuration and the source is sending traffic, use the

showmldgroupcommand toverify that static group ff0e::1:ff05:1a8dhasbeencreated

and that source fe80::2e0:81ff:fe05:1a8d has been accepted.

user@host> showmld group

Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a8d
         Source: fe80::2e0:81ff:fe05:1a8d
         Last reported by: Local
         Timeout: 0 Type: Static

Automatically specify multicast sources

When you configure static groups on an interface onwhich youwant to receivemulticast

traffic, you can specify a number of multicast sources to be automatically accepted.

In this example, you create static group ff0e::1:ff05:1a8d and accept

fe80::2e0:81ff:fe05:1a8d, fe80::2e0:81ff:fe05:1a8e, and fe80::2e0:81ff:fe05:1a8f as the

source addresses.

1. Configure the number of multicast source addresses to be accepted by including the

source-count statement and specifying the number of sources to be accepted.

[edit protocolsmld]
user@host# set interface fe-0/1/2 static group ff0e::1:ff05:1a8d source
fe80::2e0:81ff:fe05:1a8d source-count 3

2. After youcommit theconfiguration, use the showconfigurationprotocolmldcommand

to verify the MLD protocol configuration.

user@host> show configuration protocol mld

interface fe-0/1/2.0 {
static {
group ff0e::1:ff05:1a8d {
source fe80::2e0:81ff:fe05:1a8d {
source-count 3;

}
}

}
}

3. After you have committed the configuration and the source is sending traffic, use the

showmldgroupcommand toverify that static group ff0e::1:ff05:1a8dhasbeencreated

and that sources fe80::2e0:81ff:fe05:1a8d, fe80::2e0:81ff:fe05:1a8e, and

fe80::2e0:81ff:fe05:1a8f have been accepted.

user@host> showmld group

Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a8d
         Source: fe80::2e0:81ff:fe05:1a8d
         Last reported by: Local
         Timeout: 0 Type: Static
Interface: fe-0/1/2
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     Group: ff0e::1:ff05:1a8d
         Source: fe80::2e0:81ff:fe05:1a8e
         Last reported by: Local
         Timeout: 0 Type: Static
Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a8d
         Source: fe80::2e0:81ff:fe05:1a8f
         Last reported by: Local
         Timeout: 0 Type: Static

Automatically increment source addresses

When you configure static groups on an interface onwhich youwant to receivemulticast

traffic, and specify a number ofmulticast sources to be automatically accepted, you can

also specify the number by which the address should be incremented for each source

accepted.

In this example, you create static group ff0e::1:ff05:1a8d and accept

fe80::2e0:81ff:fe05:1a8d, fe80::2e0:81ff:fe05:1a8f, and fe80::2e0:81ff:fe05:1a91 as the

sources.

1. Configure the number of multicast source addresses to be accepted by including the

source-increment statement and specifying the number of sources to be accepted.

[edit protocolsmld]
user@host# set interface fe-0/1/2 static group ff0e::1:ff05:1a8d source
fe80::2e0:81ff:fe05:1a8d source-count 3 source-increment ::2

2. After youcommit theconfiguration, use the showconfigurationprotocolmldcommand

to verify the MLD protocol configuration.

user@host> show configuration protocol mld

interface fe-0/1/2.0 {
static {
group ff0e::1:ff05:1a8d {
source fe80::2e0:81ff:fe05:1a8d {
source-count 3;
source-increment ::2;

}
}

}
}

3. After you have committed the configuration and the source is sending traffic, use the

showmldgroupcommand toverify that static group ff0e::1:ff05:1a8dhasbeencreated

and that sources fe80::2e0:81ff:fe05:1a8d, fe80::2e0:81ff:fe05:1a8f, and

fe80::2e0:81ff:fe05:1a91 have been accepted.

user@host> showmld group

Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a8d
         Source: fe80::2e0:81ff:fe05:1a8d
         Last reported by: Local
         Timeout: 0 Type: Static
Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a8d
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         Source: fe80::2e0:81ff:fe05:1a8f
         Last reported by: Local
         Timeout: 0 Type: Static
Interface: fe-0/1/2
     Group: ff0e2::1:ff05:1a8d
         Source: fe80::2e0:81ff:fe05:1a91
         Last reported by: Local
         Timeout: 0 Type: Static

Interface: fe-0/1/2
Group: ff0e::1:ff05:1a8d
Group mode: Include
Source: fe80::2e0:81ff:fe05:1a8d
Last reported by: Local
Timeout: 0 Type: Static
Group: ff0e::1:ff05:1a8d
Group mode: Include
Source: fe80::2e0:81ff:fe05:1a8f
Last reported by: Local
Timeout: 0 Type: Static
Group: ff0e::1:ff05:1a8d
Group mode: Include
Source: fe80::2e0:81ff:fe05:1a91
Last reported by: Local
Timeout: 0 Type: Static

Excludemulticast source addresses (in SSMmode)

When you configure static groups on an interface onwhich youwant to receivemulticast

traffic and your network is operating in source-specific multicast (SSM)mode, you can

specify that certain multicast source addresses be excluded.

By default the multicast source address configured in a static group operates in include

mode. In includemode themulticast traffic for the group is accepted from the configured

source address. You can also configure the static group to operate in excludemode. In

excludemode themulticast traffic for the group is accepted fromany address other than

the configured source address.

If a source address is specified in amulticast group that is statically configured, the MLD

version must be set to MLDv2 on the interface. MLDv1 is the default value.

In this example, you exclude address fe80::2e0:81ff:fe05:1a8d as a source for group

ff0e::1:ff05:1a8d.

1. Configure amulticast static group tooperate in excludemodeby including the exclude

statement and specifying which IPv6 source address to be excluded.

[edit protocolsmld]
user@host# set interface fe-0/1/2 static group ff0e::1:ff05:1a8d exclude source
fe80::2e0:81ff:fe05:1a8d

2. After youcommit theconfiguration, use the showconfigurationprotocolmldcommand

to verify the MLD protocol configuration.

user@host> show configuration protocol mld

interface fe-0/1/2.0 {
static {
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group ff0e::1:ff05:1a8d {
exclude;
source fe80::2e0:81ff:fe05:1a8d;

}
}

}

3. After you have committed the configuration and the source is sending traffic, use the

showmld group detail command to verify that static group ff0e::1:ff05:1a8d has been

created and that the static group is operating in excludemode.

user@host> showmld group detail
Interface: fe-0/1/2
     Group: ff0e::1:ff05:1a8d
         Group mode: Exclude
         Source: fe80::2e0:81ff:fe05:1a8d
         Last reported by: Local
         Timeout: 0 Type: Static

Similar configuration is available for IPv4multicast traffic using the IGMP protocol.

Related
Documentation

Enabling IGMP Static Group Membership on page 36•

Example: RecordingMLD Join and Leave Events

This example shows how to determine whether MLD tuning is needed in a network by

configuring the routing device to record MLD join and leave events.

• Requirements on page 68

• Overview on page 68

• Configuration on page 69

• Verification on page 70

Requirements

Before you begin:

• Configure the router interfaces.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Enable IPv6 unicast routing. See the Junos OS Routing Protocols Library.

• Enable PIM. See “PIM Overview” on page 75.

Overview

Table 5 on page 69 describes the recordable MLD join and leave events.
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Table 5: MLD Event Messages

DefinitionERRMSG Tag

Records MLD join events.RPD_MLD_JOIN

Records MLD leave events.RPD_MLD_LEAVE

Records when MLD accounting is enabled on an MLD interface.RPD_MLD_ACCOUNTING_ON

Records when MLD accounting is disabled on an MLD interface.RPD_MLD_ACCOUNTING_OFF

Records MLDmembership timeout events.RPD_MLD_MEMBERSHIP_TIMEOUT

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set protocolsmld interface fe-0/1/0.2 accounting
set system syslog file mld-events any info
set system syslog file mld-eventsmatch ".*RPD_MLD_JOIN.* | .*RPD_MLD_LEAVE.* |
.*RPD_MLD_ACCOUNTING.* | .*RPD_MLD_MEMBERSHIP_TIMEOUT.*"

set system syslog file mld-events archive size 100000
set system syslog file mld-events archive files 3
set system syslog file mld-events archive transfer-interval 1440
set system syslog file mld-events archive archive-sites "ftp://user@host1//var/tmp"
password "anonymous"

set system syslog file mld-events archive archive-sites "ftp://user@host2//var/tmp"
password "test"

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure recording of MLD join and leave events:

1. EnableaccountinggloballyoronanMLD interface.This example shows the interface
configuration.

[edit protocolsmld]
user@host# set interface fe–0/1/0.2 accounting

2. Configure the events to be recorded, and filter the events to a system log file with

a descriptive filename, such asmld-events.

[edit system syslog file mld-events]
user@host# set any info
[edit system syslog file mld-events]
user@host# setmatch “.*RPD_MLD_JOIN.* | .*RPD_MLD_LEAVE.* |
.*RPD_MLD_ACCOUNTING.* | .*RPD_MLD_MEMBERSHIP_TIMEOUT.*”

3. Periodically archive the log file.
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This example rotates the file every 24 hours (1440minutes)when it reaches 100KB

and keeps three files.

[edit system syslog file mld-events]
user@host# set archive size 100000
[edit system syslog file mld-events]
user@host# set archive files 3
[edit system syslog file mld-events]
user@host# set archive archive-sites “ftp://user@host1//var/tmp” password
“anonymous”

[edit system syslog file mld-events]
user@host#setarchivearchive-sites“ftp://user@host2//var/tmp”password“test”
[edit system syslog file mld-events]
user@host# set archive transfer-interval 1440
[edit system syslog file mld-events]
user@host# set archive start-time 2011–01–07:12:30

4. If you are done configuring the device, commit the configuration.

[edit system syslog file mld-events]]
user@host# commit

Verification

You can view the system log file by running the file show command.

user@host> file showmld-events

You canmonitor the system log file as entries are added to the file by running themonitor

start andmonitor stop commands.

user@host>monitor start mld-events

*** mld-events ***
Apr 16 13:08:23  host mgd[16416]: UI_CMDLINE_READ_LINE: User 'user', command 'run
 monitor start mld-events '
monitor 

Related
Documentation

Understanding MLD on page 49•

Configuring the Number of MLDMulticast Group Joins on Logical Interfaces

The group-limit statement enables you to limit the number of MLDmulticast group joins

for logical interfaces. When this statement is enabled on a router running MLD version 2,

the limit is applied upon receipt of the group report. Once the group limit is reached,

subsequent join requests are rejected.

When configuring limits for MLDmulticast groups, keep the following in mind:

• Each any-source group (*,G) counts as one group toward the limit.

• Each source-specific group (S,G) counts as one group toward the limit.

• Groups in MLDv2 excludemode are counted toward the limit.
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• Multiple source-specific groups count individually toward the group limit, even if they

are for the same group. For example, (S1, G1) and (S2, G1) would count as two groups

toward the configured limit.

• Combinations of any-source groups and source-specific groups count individually

toward the group limit, even if they are for the same group. For example, (*, G1) and

(S, G1) would count as two groups toward the configured limit.

• Configuring and committing a group limit on a network that is lower thanwhat already

exists on the network results in the removal of all groups from the configuration. The

groups must then request to rejoin the network (up to the newly configured group

limit).

• You candynamically limitmulticast groups onMLD logical interfaces by using dynamic

profiles. For detailed information about creating dynamic profiles, see the Junos OS

Subscriber Management and Services Library .

Beginningwith JunosOS 12.2, youcanoptionally configurea system logwarning threshold

for MLDmuticast group joins received on the logical interface. It is helpful to review the

system logmessages for troubleshooting purposes and to detect if an excessive amount

of MLDmulticast group joins have been received on the interface. These log messages

conveywhentheconfiguredgroup limithasbeenexceeded,whentheconfigured threshold

hasbeenexceeded, andwhen thenumberof groupsdropbelowtheconfigured threshold.

Thegroup-threshold statementenables you toconfigure the thresholdatwhichawarning

message is logged. The range is 1 through 100 percent. The warning threshold is a

percentageof thegroup limit, soyoumustconfigure thegroup-limitstatement toconfigure

a warning threshold. For instance, when the number of groups exceed the configured

warning threshold, but remainbelowtheconfiguredgroup limit,multicast groupscontinue

to be accepted, and the device logs a warning message. In addition, the device logs a

warningmessageafter thenumberofgroupsdropbelowtheconfiguredwarning threshold.

You can further specify the amount of time (in seconds) between the log messages by

configuring the log-interval statement. The range is 6 through 32,767 seconds.

Youmight consider throttling log messages because every entry added after the

configured threshold and every entry rejected after the configured limit causes awarning

message tobe logged.By configuringa log interval, youcan throttle theamountof system

log warning messages generated for MLDmulticast group joins.

To limit multicast group joins on an MLD logical interface:

1. Access the logical interface at the MLD protocol hierarchy level.

[edit]
user@host# edit protocolsmld interface interface-name

2. Specify the group limit for the interface.

[edit protocols mld interface interface-name]
user@host# set group-limit limit

3. (Optional) Configure the threshold at which a warning message is logged.

[edit protocols mld interface interface-name]
user@host# set group-threshold value
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4. (Optional) Configure the amount of time between log messages.

[edit protocols mld interface interface-name]
user@host# set log-interval seconds

To confirm your configuration, use the show protocolsmld command. To verify the

operation of MLD on the interface, including the configured group limit and the optional

warning threshold and interval between log messages, use the showmld interface

command.

Related
Documentation

Enabling MLD Static Group Membership on page 61•

DisablingMLD

To disable MLD on an interface, include the disable statement:

interface interface-name {
disable;

}

You can include this statement at the following hierarchy levels:

• [edit protocolsmld]

• [edit logical-systems logical-system-name protocolsmld]

Related
Documentation

Enabling MLD on page 53•

Related
Documentation

• Configuring IGMP on page 23
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PART 3

Configuring Protocol Independent
Multicast

• Understanding PIM on page 75

• Configuring PIM Basics on page 79

• Routing Content to Densely Clustered Receivers with PIM Dense Mode on page 95

• Routing Content to Larger, Sparser Groups with PIM Sparse Mode on page 101

• Receiving Content Directly from the Source with SSM on page 179

• Minimizing Routing State Information with Bidirectional PIM on page 195

• Rapidly Detecting Communication Failureswith PIMand the BFDProtocol on page 215

• Configuring PIM Options on page 229

• Verifying PIM Configurations on page 247
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CHAPTER 4

Understanding PIM

• PIM Overview on page 75

PIMOverview

The predominant multicast routing protocol in use on the Internet today is Protocol

Independent Multicast, or PIM. The type of PIM used on the Internet is PIM sparsemode.

PIM sparse mode is so accepted that when the simple term “PIM” is used in an Internet

context, some form of sparse mode operation is assumed.

PIMemergedas analgorithm toovercome the limitations of dense-modeprotocols such

as the Distance Vector Multicast Routing Protocol (DVMRP), which was efficient for

dense clusters ofmulticast receivers, but did not scale well for the larger, sparser, groups

encountered on the Internet. The Core Based Trees (CBT) Protocol was intended to

support sparse mode as well, but CBT, with its all-powerful core approach, made

placement of the core critical, and large conference-type applications (many-to-many)

resulted in bottlenecks in the core. PIM was designed to avoid the dense-mode scaling

issues of DVMRP and the potential performance issues of CBT at the same time.

PIM is one of the most rapidly evolving specifications on the Internet today. Since its

introduction in 1995, PIM has already seen twomajor revisions to its packet structure

(PIM version 1 [PIMv1] and PIM version 2 [PIMv2]), twomajor RFCs (RFC 2362 obsoleted

RFC 2117), and numerous drafts describing major components of PIM, such as

many-to-many trees and source-specific multicast (SSM). Long-lasting RFCs are not a

featureofPIM, andvirtually all ofPIMmustbe researched, understood, and implemented

directly from Internet drafts. In fact, no current RFC describes PIMv1 at all. The drafts

have all expired, and PIMv1 was never issued as an official RFC.

PIM itself is not nonstandard or unstable, however. PIM has been a promising multicast

routingprotocol since its inception, especiallyPIMsparsemode, the first real sparse-mode

multicast routingprotocol.Work continuesonPIM inanumberof areas, frombidirectional

trees tonetworkmanagement, and the rapidpaceofdevelopmentmakesdrafts essential

for PIM.

PIMv1 and PIMv2 can coexist on the same router and even on the same interface. The

main difference between PIMv1 and PIMv2 is the packet format. PIMv1 messages use

Internet Group Management Protocol (IGMP) packets, whereas PIMv2 has its own IP

protocol number (103) and packet structure. All routers connecting to an IP subnet such

as a LANmust use the same PIM version. Some PIM implementations can recognize
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PIMv1 packets and automatically switch the router interface to PIMv1. Because the

difference between PIMv1 and PIMv2 involves themessage format, but not themeaning

of the message or how the router processes the PIMmessage, a router can easily mix

PIMv1 and PIMv2 interfaces.

PIM is used for efficient routing to multicast groups that might span wide-area and

interdomain internetworks. It is called “protocol independent”because it doesnotdepend

on a particular unicast routing protocol. Junos OS supports bidirectional mode, sparse

mode, densemode, and sparse-densemode.

PIM operates in several modes: bidirectional mode, sparse mode, densemode, and

sparse-densemode. In sparse-densemode, somemulticast groups are configured as

densemode (flood-and-prune, [S,G] state) and others are configured as sparse mode

(explicit join to rendezvous point [RP], [*,G] state).

PIM drafts also establish a mode known as PIM source-specific mode, or PIM SSM. In

PIM SSM there is only one specific source for the content of a multicast group within a

given domain.

Because thePIMmode you choosedetermines thePIMconfigurationproperties, you first

must decidewhether PIMoperates in bidirectional, sparse, dense, or sparse-densemode

in your network. Eachmode has distinct operating advantages in different network

environments.

• In sparse mode, routers must join and leavemulticast groups explicitly. Upstream

routersdonot forwardmulticast traffic toadownstreamrouterunless thedownstream

router has sent an explicit request (by means of a join message) to the rendezvous

point (RP) router to receive this traffic. TheRPservesas the rootof the sharedmulticast

delivery tree and is responsible for forwarding multicast data from different sources

to the receivers.

Sparsemode is well suited to the Internet, where frequent interdomain join messages

and prunemessages are common.

• Bidirectional PIM is similar to sparsemode, and is especially suited to applications that

must scale to support a largenumberofdispersedsourcesand receivers. Inbidirectional

PIM, routers build shared bidirectional trees and do not switch to a source-based tree.

Bidirectional PIM scales well because it needs no source-specific (S,G) state. Instead,

it builds only group-specific (*,G) state.

• Unlike sparsemode and bidirectionalmode, in which data is forwarded only to routers

sending an explicit PIM join request, dense mode implements a flood-and-prune

mechanism, similar to the Distance Vector Multicast Routing Protocol (DVMRP). In

densemode, a router receives the multicast data on the incoming interface, then

forwards the traffic to the outgoing interface list. Flooding occurs periodically and is

used to refresh state information, such as the source IP address andmulticast group

pair. If the router has no interested receivers for the data, and the outgoing interface

list becomes empty, the router sends a PIM prunemessage upstream.
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Densemode works best in networks where few or no prunes occur. In such instances,

dense mode is actually more efficient than sparse mode.

• Sparse-densemode,as thename implies, allows the interface tooperateonaper-group

basis in either sparse or densemode. A group specified as “dense” is not mapped to

an RP. Instead, data packets destined for that group are forwarded bymeans of PIM

densemode rules. A group specified as “sparse” ismapped to an RP, and data packets

are forwarded bymeans of PIM sparse-mode rules. Sparse-densemode is useful in

networks implementing auto-RP for PIM sparse mode.

NOTE: On SRX Series devices, PIM does not support upstream and
downstream interfaces across different virtual routers in flowmode.

Basic PIMNetwork Components

PIMdensemode requires only amulticast sourceand series ofmulticast-enabled routers

running PIM densemode to allow receivers to obtain multicast content. Densemode

makes sure that allmulticast traffic gets everywhere by periodically flooding the network

withmulticast traffic, and relies on prunemessages tomake sure that subnets where all

receivers are uninterested in that particular multicast group stop receiving packets.

PIM sparsemode ismore complicated and requires the establishment of special routers

called rendezvous points (RPs) in the network core. These routers are where upstream

joinmessages from interested receiversmeet downstream traffic from the source of the

multicast group content. A network can havemany RPs, but PIM sparse mode allows

only one RP to be active for any multicast group.

If there is only one RP in a routing domain, the RP and adjacent links might become

congested and form a single point of failure for all multicast traffic. Thus, multiple RPs

are the rule, but the issue then becomes how other multicast routers find the RP that is

the source of themulticast group the receiver is trying to join. This RP-to-groupmapping

is controlled by a special bootstrap router (BSR) running the PIM BSRmechanism. There

can bemore than one bootstrap router as well, also for single-point-of-failure reasons.

The bootstrap router does not have to be an RP itself, although this is a common

implementation. Thebootstrap router'smain function is tomanage the collection of RPs

and allow interested receivers to find the source of their group's multicast traffic.

PIM SSM can be seen as a subset of a special case of PIM sparse mode and requires no

specialized equipment other than that used for PIM sparse mode (and IGMP version 3).

Bidirectional PIM RPs, unlike RPs for PIM sparse mode, do not need to perform PIM

Register tunneling or other specific protocol action. Bidirectional PIM RPs implement no

specific functionality. RP addresses are simply a location in the network to rendezvous

toward. In fact, for bidirectional PIM, RP addresses need not be loopback interface

addresses or even be addresses configured on any router, as long as they are covered by

a subnet that is connected to a bidirectional PIM-capable router and advertised to the

network.
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Related
Documentation

• Supported IP Multicast Protocol Standards on page 19
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CHAPTER 5

Configuring PIM Basics

• Configuring Basic PIM Settings on page 79

• Configuring Multiple Instances of PIM on page 91

• Configuring a Designated Router for PIM on page 92

Configuring Basic PIM Settings

• PIM Configuration Statements on page 79

• Changing the PIM Version on page 82

• Modifying the PIM Hello Interval on page 82

• PreservingMulticast Performance byDisabling Response to the pingUtility on page83

• PIM on Aggregated Interfaces on page 84

• Configuring PIM Trace Options on page 84

• Disabling PIM on page 86

• Verifying a Multicast Configuration on page 89

PIM Configuration Statements

To configure Protocol Independent Multicast (PIM), include the pim statement:

pim {
disable;
default-vpn-source {
interface-name interface-name;

}
assert-timeout seconds;
dense-groups {
addresses;

}
dr-election-on-p2p;
export;
graceful-restart {
disable;
no-bidirectional-mode;
restart-duration seconds;

}
idle-standby-path-switchover-delay seconds;
import [ policy-names ];
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interface interface-name {
bidirectional {
df-election {
backoff-periodmilliseconds;
offer-periodmilliseconds;
robustness-count number;

}
}
import;
hello-interval seconds;
mode bidirectional-sparse | bidirectional-sparse-dense | (dense | sparse |
sparse-dense);

neighbor-policy [ policy-names ];
override-intervalmilliseconds;
priority number;
propagation-delaymilliseconds;
reset-tracking-bit;
version version;

}
join-load-balance {
automatic;

}
join-prune-timeout;
nonstop-routing {
disable;

}
override-intervalmilliseconds;
propagation-delaymilliseconds;
reset-tracking-bit;
rib-group {
inet group-name;
inet6 group-name;

}
rp {
auto-rp {
(announce | discovery | mapping);
(mapping-agent-election | no-mapping-agent-election);

}
bidirectional {
address address {
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
priority number;
}

}
bootstrap {
family (inet | inet6) {
export [ policy-names ];
import [ policy-names ];
priority number;

}
}
bootstrap-export [ policy-names ];
bootstrap-import [ policy-names ];
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bootstrap-priority number;
dr-register-policy [ policy-names ];
embedded-rp {
group-ranges {
destination-ip-prefix</prefix-length>;

}
maximum-rps limit;

}
local {
family (inet | inet6) {
address address;
anycast-pim {
rp-set {
address address <forward-msdp-sa>;

}
local-address address;

}
disable;
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
override;
priority number;

}
}
rp-register-policy [ policy-names ];
standby-path-creation-delay seconds;
static {
address address {
override;
version version;
group-ranges {
destination-ip-prefix</prefix-length>;

}
spt-threshold {
infinity [ policy-names ];

}
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

}
}

}

You can include this statement at the following hierarchy levels:

• [edit protocols]

• [edit routing-instances routing-instance-name protocols]

• [edit logical-systems logical-system-name protocols]

• [edit logical-systems logical-system-name routing-instances routing-instance-name

protocols]
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By default, PIM is disabled.

NOTE: You cannot configure PIMwithin a nonforwarding instance. If you try
to do so, the router displays a commit check error and does not complete the
configuration commit process.

Changing the PIM Version

All systems on a subnet must run the same version of PIM.

The default PIM version can be version 1 or version 2, depending on themode you are

configuring. PIMv1 is the default for rendezvous point (RP) mode (at the [edit protocols

pim rp static address address] hierarchy level). However, PIMv2 is the default for interface

mode (at the [edit protocols pim interface interface-name] hierarchy level). Explicitly

configured versions override the defaults.

To configure the PIM version, include the version statement:

version (1 | 2);

Modifying the PIMHello Interval

Routing devices send hello messages at a fixed interval on all PIM-enabled interfaces.

By using hellomessages, routing devices advertise their existence as PIM routing devices

on the subnet.Withall PIM-enabled routingdevicesadvertised, a singledesignated router

for the subnet is established.

When a routing device is configured for PIM, it sends a hello message at a 30-second

default interval. The interval range is from0 through 255.When the interval counts down

to 0, the routing device sends another hello message, and the timer is reset. A routing

device that receives no response from a neighbor in 3.5 times the interval value drops

the neighbor. In the case of a 30-second interval, the amount of time a routing device

waits for a response is 105 seconds.

If a PIM hello message contains the hold-time option, the neighbor timeout is set to the

hold-time sent in the message. If a PIM hello message does not contain the hold-time

option, the neighbor timeout is set to the default hello hold time.

Tomodify how often the routing device sends hello messages out of an interface:

1. This example shows the configuration for the routing instance. Configure the interface

globally or in the routing instance.

[edit routing-instances PIM.master protocols pim interface fe-3/0/2.0]
user@host# set hello-interval 255

2. Verify the configuration by checking the Hello Option Holdtime field in the output of

the show pim neighbors detail command.

user@host> show pim neighbors detail
Instance: PIM.master
Interface: fe-3/0/2.0
Address: 192.168.195.37, IPv4, PIM v2, Mode: Sparse
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Hello Option Holdtime: 255 seconds
Hello Option DR Priority: 1
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Join Suppression supported
Rx Join: Group Source Timeout
225.1.1.1 192.168.195.78 0
225.1.1.1 0

Interface: lo0.0
Address: 10.255.245.91, IPv4, PIM v2, Mode: Sparse
Hello Option Holdtime: 255 seconds
Hello Option DR Priority: 1
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Join Suppression supported

Interface: pd-6/0/0.32768
Address: 0.0.0.0, IPv4, PIM v2, Mode: Sparse
Hello Option Holdtime: 255 seconds
Hello Option DR Priority: 0
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Join Suppression supported

PreservingMulticast Performance by Disabling Response to the ping Utility

The ping utility uses ICMP Echomessages to verify connectivity to any device with an IP

address. However, in the case of multicast applications, a single ping sent to amulticast

address can degrade the performance of routers because the stream of packets is

replicatedmultiple times.

You can disable the router's response to ping (ICMP Echo) packets sent to multicast

addresses. The system responds normally to unicast ping packets.

To disable the router's response to ping packets sent to multicast addresses:

1. Include the no-multicast-echo statement:

[edit system]
user@host# set no-multicast-echo

2. Verify the configuration by checking the echo drops with broadcast or multicast

destination address field in the output of the show system statistics icmp command.

user@host> show system statistics icmp

icmp:
0 drops due to rate limit
0 calls to icmp_error
0 errors not generated because old message was icmp
Output histogram:
echo reply: 21
0 messages with bad code fields
0 messages less than the minimum length
0 messages with bad checksum
0 messages with bad source address
0 messages with bad length
100 echo drops with broadcast or multicast destination address
0 timestamp drops with broadcast or multicast destination address
Input histogram:
echo: 21
21 message responses generated
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PIM on Aggregated Interfaces

You can configure several Protocol IndependentMulticast (PIM) features on an interface

regardless of its PIMmode (bidirectional, sparse, dense, or sparse-densemode).

If you configure PIM on an aggregated (ae- or as-) interface, each of the interfaces in the

aggregate is included in the multicast output interface list and carries the single stream

of replicated packets in a load-sharing fashion. Themulticast aggregate interface is

“expanded” into its constituent interfaces in the next-hop database.

NOTE: For Draft Rosenmulticast VPNs (MVPNs) load balancing over
aggregated Ethernet interfaces is uneven. In the case of Next-Generation
MBGPMPVNs, multicast traffic is sent over point-to-multipoint and RSVP,
and the hash is computed up to the IP headers. In the Draft Rosen case,
multicast traffic is tunneled over GRE tunnels, and the hash is used only on
GRE tunnel headers. This is why load balancing is not even for Draft Rosen,
even when the LAGs are all core interfaces.

Configuring PIM Trace Options

Tracing operations record detailed messages about the operation of routing protocols,

suchas the various typesof routingprotocol packets sent and received, and routingpolicy

actions. You can specify which trace operations are logged by including specific tracing

flags. The following table describes the flags that you can include.

DescriptionFlag

Trace all operations.all

Trace assert messages, which are used to resolve which
of the parallel routers connected to amultiaccess LAN is
responsible for forwarding packets to the LAN.

assert

Trace bootstrap, RP, and auto-RPmessages.autorp

Trace bidirectional PIM designated-forwarder (DF)
election events.

bidirectional-df-election

Trace bootstrapmessages, which are sent periodically
by the PIM domain's bootstrap router and are forwarded,
hop by hop, to all routers in that domain.

bootstrap

Trace general events.general

Trace graft and graft acknowledgment messages.graft

Trace hello packets, which are sent so that neighboring
routers can discover one another.

hello
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DescriptionFlag

Trace joinmessages, which are sent to join a branch onto
the multicast distribution tree.

join

Tracemessages related to multicast data tunnels.mdt

Trace normal events.normal

Trace nonstop routing synchronization eventsnsr-synchronization

Trace all PIM packets.packets

Trace poison-route-reverse packets.policy

Trace prunemessages, which are sent to prune a branch
off the multicast distribution tree.

prune

Trace register and register-stopmessages. Register
messagesare sent to theRPwhenamulticast source first
starts sending to a group.

register

Trace routing information.route

Trace candidate RP advertisements.rp

Trace state transitions.state

Trace task processing.task

Trace timer processing.timer

In the following example, tracing is enabled for all routing protocol packets. Then tracing

is narrowed to focus only on PIM packets of a particular type.

To configure tracing operations for PIM:

1. (Optional)Configure tracingat the [routing-optionshierarchy level to traceall protocol
packets.

[edit routing-options traceoptions]
user@host# set file all-packets-trace
user@host# set flag all

2. Configure the filename for the PIM trace file.

[edit protocols pim traceoptions]
user@host# set file pim-trace

3. (Optional) Configure the maximum number of trace files.

[edit protocols pim traceoptions]
user@host# set file files 5
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4. (Optional) Configure the maximum size of each trace file.

[edit protocols pim traceoptions]
user@host# set file size 1m

5. (Optional) Enable unrestricted file access.

[edit protocols pim traceoptions]
user@host# set file world-readable

6. Configure tracing flags.

Suppose you are troubleshooting issues with PIM version 1 control packets that are

received on an interface configured for PIM version 2. The following example shows

how to trace messages associated with this problem.

[edit protocols pim traceoptions]
user@host# set flag packets | match “Rx V1 Require V2”

7. View the trace file.

user@host> file list /var/log
user@host> file show /var/log/pim-trace

Disabling PIM

By default, when configured, the PIM protocol is enabled on all interfaces for all families.

If desired, you can disable PIM at the protocol, interface, or family hierarchy levels.

The hierarchy in which you configure PIM is critical. In general, the most specific

configuration takes precedence. However, if PIM is disabled at the protocol level, then

any disable statements with respect to an interface or family are ignored.

For example, the order of precedence for disabling PIM on a particular interface family

is:

1. If PIM is disabled at the [edit protocols pim interface interface-name family] hierarchy

level, then PIM is disabled for that interface family.

2. If PIM is not configured at the [edit protocols pim interface interface-name family]

hierarchy level, but is disabled at the [edit protocols pim interface interface-name]

hierarchy level, then PIM is disabled for all families on the specified interface.

3. If PIM is not configuredat either the [editprotocolspim interface interface-name family]

hierarchy level or the [edit protocols pim interface interface-name] hierarchy level, but

is disabled at the [edit protocolspim]hierarchy level, then thePIMprotocol is disabled

globally for all interfaces and all families.

The following sections describe how to disable PIM at the various hierarchy levels.

• Disabling the PIM Protocol on page 87

• Disabling PIM on an Interface on page 87

• Disabling PIM for a Family on page 88

• Disabling PIM for a Rendezvous Point on page 88
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Disabling the PIM Protocol

You can explicitly disable the PIM protocol. Disabling the PIM protocol disables the

protocol for all interfaces and all families. This is accomplished at the [edit protocols

pim] hierarchy level:

[edit protocols]
pim {
disable;

}

To disable the PIM protocol:

1. Include the disable statement.

user@host# set protocols pim disable

2. (Optional) Verify your configuration settings before committing them by using the

show protocols pim command.

user@host# run show protocols pim

Disabling PIM on an Interface

You can disable the PIM protocol on a per-interface basis. This is accomplished at the

[edit protocols pim interface interface-name] hierarchy level:

[edit protocols]
pim {
interface interface-name {
disable;

}
}

To disable PIM on an interface:

1. Include the disable statement.

user@host# set protocols pim interface fe-0/1/0 disable

2. (Optional) Verify your configuration settings before committing them by using the

show protocols pim command.

user@host# run show protocols pim
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Disabling PIM for a Family

You can disable the PIM protocol on a per-family basis. This is accomplished at the [edit

protocols pim family] hierarchy level:

[edit protocols]
pim {
family inet {
disable;

}
family inet6 {
disable;

}
}

To disable PIM for a family:

1. Include the disable statement.

user@host# set protocols pim family inet disable
user@host# set protocols pim family inet6 disable

2. (Optional) Verify your configuration settings before committing them by using the

show protocols pim command.

user@host# run show protocols pim

Disabling PIM for a Rendezvous Point

You can disable the PIM protocol for a rendezvous point (RP) on a per-family basis. This

is accomplished at the [edit protocols pim rp local family] hierarchy level:

[edit protocols]
pim {
rp {
local {
family inet {
disable;

}
family inet6 {
disable;

}
}

}
}

To disable PIM for an RP family:

1. Use the disable statement.

user@host# set protocols pim rp local family inet disable
user@host# set protocols pim rp local family inet6 disable

2. (Optional) Verify your configuration settings before committing them by using the

show protocols pim command.

user@host# run show protocols pim
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Verifying aMulticast Configuration

To verify a multicast configuration, perform these tasks:

• Verifying SAP and SDP Addresses and Ports on page 89

• Verifying the IGMP Version on page 89

• Verifying the PIMMode and Interface Configuration on page 90

• Verifying the PIM RP Configuration on page 90

• Verifying the RPF Routing Table Configuration on page 90

Verifying SAP and SDP Addresses and Ports

Purpose Verify that SAP and SDP are configured to listen on the correct group addresses and

ports.

Action From the CLI, enter the show sap listen command.

Sample Output

user@host> show sap listen
Group Address   Port
224.2.127.254   9875

Meaning The output shows a list of the group addresses and ports that SAP and SDP listen on.

Verify the following information:

• Each group address configured, especially the default 224.2.127.254, is listed.

• Each port configured, especially the default 9875, is listed.

Verifying the IGMPVersion

Purpose Verify that IGMP version 2 is configured on all applicable interfaces.

Action From the CLI, enter the show igmp interface command.

Sample Output

user@host> show igmp interface
Interface: ge–0/0/0.0
    Querier: 192.168.4.36
    State:         Up Timeout:     197 Version:  2 Groups:      0

Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Derived Parameters:
IGMP Membership Timeout: 260.0
IGMP Other Querier Present Timeout: 255.0
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Meaning Theoutput showsa list of the interfaces that are configured for IGMP.Verify the following

information:

• Each interface on which IGMP is enabled is listed.

• Next to Version, the number 2 appears.

Verifying the PIMMode and Interface Configuration

Purpose Verify that PIM sparse mode is configured on all applicable interfaces.

Action From the CLI, enter the show pim interfaces command.

Sample Output

user@host> show pim interfaces
Instance: PIM.master
Name                   Stat Mode       IP V State Count DR address
lo0.0                  Up   Sparse      4 2 DR        0 127.0.0.1
pime.32769             Up   Sparse      4 2 P2P       0

Meaning The output shows a list of the interfaces that are configured for PIM. Verify the following

information:

• Each interface on which PIM is enabled is listed.

• The network management interface, either ge–0/0/0 or fe–0/0/0, is not listed.

• UnderMode, the word Sparse appears.

Verifying the PIM RP Configuration

Purpose Verify that the PIM RP is statically configured with the correct IP address.

Action From the CLI, enter the show pim rps command.

Sample Output

user@host> show pim rps
Instance: PIM.master
Address family INET
RP address      Type      Holdtime Timeout Active groups Group prefixes
192.168.14.27   static           0    None             2 224.0.0.0/4

Meaning The output shows a list of the RP addresses that are configured for PIM. At least one RP

must be configured. Verify the following information:

• The configured RP is listed with the proper IP address.

• Under Type, the word static appears.

Verifying the RPF Routing Table Configuration

Purpose Verify that the PIM RPF routing table is configured correctly.
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Action From the CLI, enter the showmulticast rpf command.

Sample Output

user@host> showmulticast rpf
Multicast RPF table: inet.0 , 2 entries...

Meaning The output shows themulticast RPF table that is configured for PIM. If nomulticast RPF

routing table is configured, RPF checks use inet.0. Verify the following information:

• The configuredmulticast RPF routing table is inet.0.

• The inet.0 table contains entries.

Related
Documentation

Configuring PIM Auto-RP on page 134•

• Configuring PIM Bootstrap Router on page 130

• Configuring PIM Dense Mode on page 95

• Configuring a Designated Router for PIM on page 92

• Configuring PIM Filtering on page 150

• Configuring PIM Sparse-Dense Mode on page 98

• ConfiguringPIMand theBidirectional ForwardingDetection (BFD)Protocol onpage215

• Example: Configuring Nonstop Active Routing for PIM on page 229

• Examples: Configuring PIM RPT and SPT Cutover on page 163

• Examples: Configuring PIM Sparse Mode on page 101

• Configuring PIM Sparse-Dense Mode on page 98

• ConfiguringPIMand theBidirectional ForwardingDetection (BFD)Protocol onpage215

ConfiguringMultiple Instances of PIM

PIM instances are supported only for VRF instance types. You can configure multiple

instances of PIM to support multicast over VPNs.

To configure multiple instances of PIM, include the following statements:

routing-instances {
routing-instance-name {
interface interface-name;
instance-type vrf;
protocols {
pim {
... pim-configuration ...

}
}

}
}
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You can include the statements at the following hierarchy levels:

• [edit routing-instances routing-instance-name protocols]

• [edit logical-systems logical-system-name routing-instances routing-instance-name

protocols]

Related
Documentation

Multicast Protocols Feature Guide for Routing Devices•

• Junos OS VPNs Library for Routing Devices

Configuring a Designated Router for PIM

• Configuring Interface Priority for PIM Designated Router Selection on page 92

• Configuring PIM Designated Router Election on Point-to-Point Links on page 93

Configuring Interface Priority for PIM Designated Router Selection

A designated router (DR) sends periodic join messages and prunemessages toward a

group-specific rendezvous point (RP) for each group for which it has active members.

When a Protocol Independent Multicast (PIM) router learns about a source, it originates

a Multicast Source Discovery Protocol (MSDP) source-address message if it is the DR

on the upstream interface.

By default, every PIM interface has an equal probability (priority 1) of being selected as

the DR. Configuring the interface DR priority helps ensure that changing an IP address

does not alter your forwarding model.

To configure the interface designated router priority:

1. This example shows the configuration for the routing instance. Configure the interface

globally or in the routing instance.

[edit routing-instances PIM.master protocols pim interface ge-0/0/0.0 family inet]
user@host# set priority 5

2. Verify the configuration by checking the Hello Option DR Priority field in the output of

the show pim neighbors detail command.

user@host> show pim neighbors detail

Instance: PIM.master
Interface: ge-0/0/0.0
Address: 192.168.195.37, IPv4, PIM v2, Mode: Sparse
Hello Option Holdtime: 65535 seconds
Hello Option DR Priority: 5
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Join Suppression supported
Rx Join: Group Source Timeout
225.1.1.1 192.168.195.78 0
225.1.1.1 0

Interface: lo0.0
Address: 10.255.245.91, IPv4, PIM v2, Mode: Sparse
Hello Option Holdtime: 65535 seconds
Hello Option DR Priority: 1
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Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Join Suppression supported

Interface: pd-6/0/0.32768
Address: 0.0.0.0, IPv4, PIM v2, Mode: Sparse
Hello Option Holdtime: 65535 seconds
Hello Option DR Priority: 0
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Join Suppression supported

Configuring PIM Designated Router Election on Point-to-Point Links

To comply with the latest PIM drafts, enable designated router (DR) election on all PIM

interfaces, including point-to-point (P2P) interfaces. (DR election is enabled by default

on all other interfaces.) One of the two routers might join a multicast group on its P2P

link interface. The DR on that link is responsible for initiating the relevant join messages.

To enable DR election on point-to-point interfaces:

1. On both point-to-point link routers, configure the router globally or in the routing

instance. This example shows the configuration for the routing instance.

[edit routing-instances PIM.master protocols pim]
user@host# set dr-election-on-p2p

2. Verify the configuration by checking the State field in the output of the show pim

interfaces command. The possible values for the State field are DR, NotDR, and P2P.

When a point-to-point link interface is elected to be the DR, the interface state

becomes DR instead of P2P.

3. If the showpiminterfacescommandcontinues to report theP2Pstate, consider running

the restart routing command on both routers on the point-to-point link. Then recheck

the state.

CAUTION: Do not restart a software process unless specifically asked to
do so by your Juniper Networks customer support representative.
Restarting a software process during normal operation of a routing
platform could cause interruption of packet forwarding and loss of data.

[edit]
user@host# run restart routing

Related
Documentation

• Configuring PIM Auto-RP on page 134

• Configuring PIM Bootstrap Router on page 130

• Configuring PIM Dense Mode on page 95

• Configuring PIM Filtering on page 150

• Example: Configuring Nonstop Active Routing for PIM on page 229

• Examples: Configuring PIM RPT and SPT Cutover on page 163

• Examples: Configuring PIM Sparse Mode on page 101
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• Configuring PIM Sparse-Dense Mode on page 98

• ConfiguringPIMand theBidirectional ForwardingDetection (BFD)Protocol onpage215

• Configuring Basic PIM Settings on page 79
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CHAPTER 6

Routing Content to Densely Clustered
Receivers with PIM Dense Mode

• Configuring PIM Dense Mode on page 95

• Configuring PIM Sparse-Dense Mode on page 98

Configuring PIM DenseMode

• Understanding PIM Dense Mode on page 95

• Configuring PIM Dense Mode Properties on page 97

Understanding PIM DenseMode

PIM densemode is less sophisticated than PIM sparse mode. PIM densemode is useful

for multicast LAN applications, the main environment for all dense mode protocols.

PIM densemode implements the same flood-and-prunemechanism that DVMRP and

other densemode routing protocols employ. Themain difference between DVMRP and

PIM densemode is that PIM densemode introduces the concept of protocol

independence. PIM densemode can use the routing table populated by any underlying

unicast routing protocol to perform reverse-path-forwarding (RPF) checks.

Internet service providers (ISPs) typically appreciate the ability to use any underlying

unicast routing protocol with PIM densemode because they do not need to introduce

andmanage a separate routing protocol just for RPF checks. While unicast routing

protocols extended as multiprotocol BGP (MBGP) and Multitopology Routing in IS-IS

(M-IS-IS) were later employed to build special tables to perform RPF checks, PIM dense

mode does not require them.

PIM densemode can use the unicast routing table populated by OSPF, IS-IS, BGP, and

so on, or PIM densemode can be configured to use a special multicast RPF table

populated by MBGP or M-IS-IS when performing RPF checks.

Unlike sparsemode, inwhichdata is forwardedonly to routers sendinganexplicit request,

densemode implements a flood-and-prunemechanism, similar to DVMRP. In PIMdense

mode, there is no RP. A router receives the multicast data on the interface closest to the

source, then forwards the traffic to all other interfaces (see Figure 9 on page 96).
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Figure 9: Multicast Traffic Flooded from the Source Using PIM Dense
Mode

Flooding occurs periodically. It is used to refresh state information, such as the source IP

address andmulticast group pair. If the router has no interested receivers for the data,

and theOILbecomesempty, the router sendsaprunemessageupstreamtostopdelivery

of multicast traffic (see Figure 10 on page 97).
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Figure 10: PruneMessages Sent Back to the Source to Stop Unwanted
Multicast Traffic

Configuring PIM DenseMode Properties

In PIM densemode (PIM-DM), the assumption is that almost all possible subnets have

at least one receiverwanting to receive themulticast traffic fromasource, so thenetwork

is flooded with traffic on all possible branches, then pruned back when branches do not

expressan interest in receiving thepackets, explicitly (bymessage)or implicitly (time-out

silence). LANs are appropriate networks for dense-mode operation.

By default, PIM is disabled. When you enable PIM, it operates in sparsemode by default.

YoucanconfigurePIMdensemodeglobally or for a routing instance. This example shows

how to configure the routing instance and how to specify that PIMdensemode use inet.2

as its RPF routing table instead of inet.0.

To configure the router properties for PIM densemode:

1. (Optional) Create an IPv4 routing table group so that interface routes are installed

into two routing tables, inet.0 and inet.2.

[edit routing-options rib-groups]
user@host# set pim-rg export-rib inet.0
user@host# set pim-rg import-rib [ inet.0 inet.2 ]

2. (Optional) Associate the routing table group with a PIM routing instance.

[edit routing-instances PIM.dense protocols pim]
user@host# set rib-group inet pim-rg
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3. Configure the PIM interface. If you do not specify any interfaces, PIM is enabled on all

router interfaces. Generally, you specify interface names only if you are disabling PIM

on certain interfaces.

[edit routing-instances PIM.dense protocols pim]
user@host# set interface fe-0/0/1.0mode dense

NOTE: You cannot configure both PIM and Distance Vector Multicast
Routing Protocol (DVMRP) in forwardingmode on the same interface.
YoucanconfigurePIMonthesame interfaceonly if youconfiguredDVMRP
in unicast-routingmode.

4. Monitor the operation of PIM densemode by running the show pim interfaces, show

pim join, show pim neighbors, and show pim statistics commands.

Related
Documentation

Configuring PIM Sparse-Dense Mode on page 98•

• Configuring Basic PIM Settings on page 79

Configuring PIM Sparse-DenseMode

• Understanding PIM Sparse-Dense Mode on page 98

• Mixing PIM Sparse and Dense Modes on page 98

• Configuring PIM Sparse-Dense Mode Properties on page 99

Understanding PIM Sparse-DenseMode

Sparse-densemode, as the name implies, allows the interface to operate on a per-group

basis in either sparse or densemode. A group specified as dense is notmapped to an RP.

Instead,datapacketsdestined for thatgroupare forwardedbymeansofPIMdense-mode

rules. A group specified as sparse is mapped to an RP, and data packets are forwarded

bymeans of PIM sparse-mode rules.

For informationaboutPIMsparse-modeandPIMdense-mode rules, see “Understanding

PIM Sparse Mode” on page 101 and “Understanding PIM Dense Mode” on page 95.

Mixing PIM Sparse and DenseModes

It is possible tomixPIMdensemode,PIMsparsemode, andPIMsource-specificmulticast

(SSM)on thesamenetwork, thesamerouter, andeven thesame interface.This isbecause

modes are effectively tied to multicast groups, an IP multicast group address must be

unique for a particular group's traffic, and scoping limits enforce the division between

potential or actual overlaps.

NOTE: PIMsparsemodewas capable of forming shortest-path trees (SPTs)
already. Changes to PIM sparsemode to support PIM SSMmainly involved
defining behavior in the SSM address range, because shared-tree behavior
is prohibited for groups in the SSM address range.
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Amulticast router employing sparse-densemode isagoodexampleofmixingPIMmodes

on the same network or router or interface. Densemodes are easy to support because

of the flooding, but scaling issues make densemodes inappropriate for Internet use

beyond very restricted uses.

Configuring PIM Sparse-DenseMode Properties

Sparse-densemode allows the interface to operate on a per-group basis in either sparse

or densemode. A group specified as “dense” is not mapped to an RP. Instead, data

packets destined for that group are forwarded bymeans of PIM densemode rules. A

group specified as “sparse” is mapped to an RP, and data packets are forwarded by

meansofPIMsparse-mode rules.Sparse-densemode isuseful innetworks implementing

auto-RP for PIM sparse mode.

By default, PIM is disabled. When you enable PIM, it operates in sparsemode by default.

YoucanconfigurePIMsparse-densemodeglobally or for a routing instance. This example

shows how to configure PIM sparse-densemode globally on all interfaces, specifying

that the groups 224.0.1.39 and 224.0.1.40 are using densemode.

To configure the router properties for PIM sparse-densemode:

1. Configure the dense-mode groups.

[protocols pim]
user@host# set dense-groups 224.0.1.39
user@host# set dense-groups 224.0.1.40

2. Configure all interfaces on the routing device to use sparse-densemode. When

configuring all interfaces, exclude the fxp0.0management interface by adding the

disable statement for that interface.

[edit protocols pim]
user@host# set interface all mode sparse-dense
user@host# set interface fxp0.0 disable

3. Monitor the operation of PIM sparse-densemode by running the showpim interfaces,

show pim join, show pim neighbors, and show pim statistics commands.

Related
Documentation

• Configuring PIM Dense Mode on page 95

• Configuring Basic PIM Settings on page 79
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CHAPTER 7

RoutingContent to Larger, SparserGroups
with PIM Sparse Mode

• Examples: Configuring PIM Sparse Mode on page 101

• Configuring Static RP on page 123

• Configuring PIM Bootstrap Router on page 130

• Configuring PIM Auto-RP on page 134

• Example: Configuring Anycast RP on page 138

• Configuring Embedded RP on page 147

• Configuring PIM Filtering on page 150

• Examples: Configuring PIM RPT and SPT Cutover on page 163

Examples: Configuring PIM SparseMode

• Understanding PIM Sparse Mode on page 101

• Designated Router on page 104

• Tunnel Services PICs and Multicast on page 104

• Enabling PIM Sparse Mode on page 106

• Configuring PIM Join Load Balancing on page 107

• Modifying the Join State Timeout on page 110

• Example: Enabling Join Suppression on page 110

• Example: Configuring PIM Sparse Mode over an IPsec VPN on page 115

• Example: Configuring Multicast for Virtual Routers with IPv6 Interfaces on page 119

Understanding PIM SparseMode

A Protocol Independent Multicast (PIM) sparse-mode domain uses reverse-path

forwarding (RPF) to create a path fromadata source to the receiver requesting the data.

When a receiver issues an explicit join request, an RPF check is triggered. A (*,G) PIM join

message is sent toward theRP from the receiver's designated router (DR). (By definition,

this message is actually called a join/prunemessage, but for clarity in this description, it

is called either join or prune, depending on its context.) The join message is multicast

hop by hop upstream to the ALL-PIM-ROUTERS group (224.0.0.13) by means of each
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router’s RPF interface until it reaches the RP. The RP router receives the (*,G) PIM join

message and adds the interface on which it was received to the outgoing interface list

(OIL) of the rendezvous-point tree (RPT) forwarding state entry. This builds the RPT

connecting the receiver with the RP. The RPT remains in effect, even if no active sources

generate traffic.

NOTE: State—the (*,G) or (S,G) entries—is the information used for
forwarding unicast or multicast packets. S is the source IP address, G is the
multicast group address, and * represents any source sending to group G.
Routers keep track of themulticast forwarding state for the incoming and
outgoing interfaces for each group.

When a source becomes active, the source DR encapsulatesmulticast data packets into

a PIM register message and sends them bymeans of unicast to the RP router.

If the RP router has interested receivers in the PIM sparse-mode domain, it sends a PIM

join message toward the source to build a shortest-path tree (SPT) back to the source.

The source sends multicast packets out on the LAN, and the source DR encapsulates

the packets in a PIM register message and forwards the message toward the RP router

bymeans of unicast. TheRP router receives PIM registermessages back from the source,

and thus adds a new source to the distribution tree, keeping track of sources in a PIM

table. Once an RP router receives packets natively (with S,G), it sends a register stop

message to stop receiving the register messages by means of unicast.

In actual application,many receiverswithmultiple SPTs are involved in amulticast traffic

flow. To illustrate the process, we track the multicast traffic from the RP router to one

receiver. In such a case, the RP router begins sending multicast packets down the RPT

toward the receiver’s DR for delivery to the interested receivers. When the receiver’s DR

receives the first packet from the RPT, the DR sends a PIM join message toward the

source DR to start building an SPT back to the source. When the source DR receives the

PIM join message from the receiver’s DR, it starts sending traffic down all SPTs. When

the first multicast packet is received by the receiver’s DR, the receiver’s DR sends a PIM

prunemessage to the RP router to stop duplicate packets from being sent through the

RPT. In turn, the RP router stops sending multicast packets to the receiver’s DR, and

sends a PIM prunemessage for this source over the RPT toward the source DR to halt

multicast packet delivery to the RP router from that particular source.

If the RP router receives a PIM register message from an active source but has no

interested receivers in the PIM sparse-mode domain, it still adds the active source into

the PIM table. However, after adding the active source into the PIM table, the RP router

sends a register stopmessage. The RP router discovers the active source’s existence and

no longer needs to receive advertisement of the source (which utilizes resources).

NOTE: If the number of PIM joinmessages exceeds the configuredMTU, the
messages are fragmented in IPv6 PIM sparsemode. To avoid the
fragmentation of PIM join messages, themulticast traffic receives the
interface MTU instead of the path MTU.
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Themajor characteristics of PIM sparse mode are as follows:

• Routers with downstream receivers join a PIM sparse-mode tree through an explicit

join message.

• PIM sparse-mode RPs are the routers where receivers meet sources.

• Senders announce their existence to one or more RPs, and receivers query RPs to find

multicast sessions.

• Once receivers get content fromsources through theRP, the last-hop router (the router

closest to the receiver) can optionally remove the RP from the shared distribution tree

(*,G) if the new source-based tree (S,G) is shorter. Receivers can then get content

directly from the source.

The transitional aspect of PIM sparse mode from shared to source-based tree is one

of the major features of PIM, because it prevents overloading the RP or surrounding

core links.

Thereare related issues regarding source,RPs, and receiverswhensparsemodemulticast

is used:

• Sources must be able to send to all RPs.

• RPsmust all know one another.

• Receivers must send explicit join messages to a known RP.

• Receivers initially need to know only one RP (they later learn about others).

• Receivers can explicitly prune themselves from a tree.

• Receivers that never transition to a source-based tree are effectively running Core

Based Trees (CBT).

PIM sparse mode has standard features for all of these issues.

Rendezvous Point

The RP router serves as the information exchange point for the other routers. All routers

in a PIM domain must provide mapping to an RP router. It is the only router that needs

to know the active sources for a domain—the other routers just need to know how to

reach the RP. In this way, the RPmatches receivers with sources.

The RP router is downstream from the source and forms one end of the shortest-path

tree. As shown in Figure 11 on page 103, the RP router is upstream from the receiver and

thus forms one end of the rendezvous-point tree.

Figure 11: Rendezvous Point As Part of the RPT and SPT
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The benefit of using the RP as the information exchange point is that it reduces the

amount of state in non-RP routers. No network flooding is required to provide non-RP

routers information about active sources.

RPMapping Options

RPs can be learned by one of the following mechanisms:

• Static configuration

• Anycast RP

• Auto-RP

• Bootstrap router

We recommend a static RPmappingwith anycast RP and a bootstrap router (BSR)with

auto-RP configuration, because static mapping provides all the benefits of a bootstrap

router and auto-RP without the complexity of the full BSR and auto-RPmechanisms.

Designated Router

In a PIM sparse mode (PIM-SM) domain, there are two types of designated routers to

consider:

• The receiver DR sends PIM join and PIM prunemessages from the receiver network

toward the RP.

• The source DR sends PIM register messages from the source network to the RP.

Neighboring PIM routers multicast periodic PIM hello messages to each other every

30 seconds (the default). The PIM hello message usually includes a holdtime value for

the neighbor to use, but this is not a requirement. If the PIM hello message does not

include a holdtime value, a default timeout value (in Junos OS, 105 seconds) is used. On

receipt of aPIMhellomessage, a router stores the IPaddressandpriority for that neighbor.

If the DR priorities match, the router with the highest IP address is selected as the DR.

If a DR fails, a new one is selected using the same process of comparing IP addresses.

NOTE: In PIM densemode (PIM-DM), a DR is elected by the same process
thatPIM-SMuses.However, theonly time that aDRhasanyeffect inPIM-DM
iswhen IGMPv1 is used on the interface. (IGMPv2 is the default.) In this case,
the DR also functions as the IGMPQuery Router because IGMPv1 does not
have a Query Router electionmechanism.

Tunnel Services PICs andMulticast

On Juniper Networks routers, data packets are encapsulated and de-encapsulated into

tunnels bymeans of hardware and not the software running on the router processor. The

hardware used to create tunnel interfaces on M Series and T Series routers is a Tunnel

ServicesPIC. If JuniperNetworksMSeriesMultiserviceEdgeRoutersand JuniperNetworks

T Series Core Routers are configured as rendezvous points or IP version 4 (IPv4) PIM
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sparse-mode DRs connected to a source, a Tunnel Services PIC is required. Juniper

Networks MX Series Ethernet Services Routers do not require Tunnel Services PICs.

However, onMX Series routers, youmust enable tunnel services with the tunnel-services

statement on one or more online FPC and PIC combinations at the [edit chassis fpc

number pic number] hierarchy level.

CAUTION: For redundancy,westrongly recommend that each routingdevice
hasmultiple Tunnel Services PICs. In the case of MX Series routers, the
recommendation is to configuremultiple tunnel-services statements.

We also recommend that the Tunnel PICs be installed (or configured) on
different FPCs. If you have only one Tunnel PIC or if you havemultiple Tunnel
PICs installed on a single FPC and then that FPC is removed, themulticast
session will not come up. Having redundant Tunnel PICs on separate FPCs
can help ensure that at least one Tunnel PIC is available and that multicast
will continue working.

OnMX Series routers, the redundant configuration looks like the following
example:

[edit chassis]
user@mx-host# set fpc 1 pic 0 tunnel-services bandwidth 1g
user@mx-host# set fpc 2 pic 0 tunnel-services bandwidth 1g

In PIM sparse mode, the source DR takes the initial multicast packets and encapsulates

them in PIM register messages. The source DR then unicasts the packets to the PIM

sparse-mode RP router, where the PIM register message is de-encapsulated.

When a router is configured as a PIM sparse-mode RP router (by specifying an address

using the address statement at the [edit protocols pim rp local] hierarchy level) and a

Tunnel PIC is present on the router, a PIM register de-encapsulation interface, or pd

interface, is automatically created. The pd interface receives PIM register messages and

de-encapsulates them bymeans of the hardware.

If PIM sparse mode is enabled and a Tunnel Services PIC is present on the router, a PIM

register encapsulation interface (pe interface) is automatically created for each RP

address. The pe interface is used to encapsulate source data packets and send the

packets to RP addresses on the PIM DR and the PIM RP. The pe interface receives PIM

register messages and encapsulates the packets by means of the hardware.

Do not confuse the configurablepeandpdhardware interfaceswith the nonconfigurable

pimeandpimd software interfaces.Bothpairs encapsulateandde-encapsulatemulticast

packets, and are created automatically. However, the pe and pd interfaces appear only

if aTunnelServicesPIC ispresent. Thepimeandpimd interfacesarenotuseful in situations

requiring the pe and pd interfaces.

If the source DR is the RP, then there is no need for PIM register messages and

consequently no need for a Tunnel Services PIC.
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When PIM sparse mode is used with IP version 6 (IPv6), a Tunnel PIC is required on the

RP, but not on the IPv6 PIM DR. The lack of a Tunnel PIC requirement on the IPv6 DR

applies only to IPv6 PIM sparse mode and is not to be confused with IPv4 PIM

sparse-mode requirements.

Table 6 on page 106 shows the complete matrix of IPv4 and IPv6 PIM Tunnel PIC

requirements.

Table 6: Tunnel PIC Requirements for IPv4 and IPv6Multicast

Tunnel PIC on DRTunnel PIC on RPIP Version

YesYesIPv4

NoYesIPv6

Enabling PIM SparseMode

In PIM sparse mode (PIM-SM), the assumption is that very few of the possible receivers

want packets from a source, so the network establishes and sends packets only on

branches that have at least one leaf indicating (by message) a desire for the traffic.

WANs are appropriate networks for sparse-mode operation.

By default, PIM is disabled. When you enable PIM, it operates in sparsemode by default.

You do not need to configure Internet Group Management Protocol (IGMP) version 2 for

a sparse mode configuration. After you enable PIM, by default, IGMP version 2 is also

enabled.

All systems on a subnet must run the same version of PIM.

The default PIM version can be version 1 or version 2, depending on themode you are

configuring. PIMv1 is the default for rendezvous point (RP) mode (at the [edit protocols

pim rp static address address] hierarchy level). However, PIMv2 is the default for interface

mode (at the [edit protocols pim interface interface-name] hierarchy level). Explicitly

configured versions override the defaults. The following example explicitly configures

PIMv2 on the interfaces.

You can configure PIM sparse mode globally or for a routing instance. This example

shows how to configure PIM sparse mode globally on all interfaces. It also shows how

to configure a static RP router and how to configure the non-RP routers.

To configure the router properties for PIM sparse mode:

1. Configure the static RP router.

[edit protocols pim]
user@host# set rp local family inet address 192.168.3.253

2. Configure theRP router interfaces.When configuring all interfaces, exclude the fxp0.0

management interface by including the disable statement for that interface.

[edit protocols pim]
user@host# set interface all mode sparse
user@host# set interface all version 2
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user@host# set interface fxp0.0 disable

3. Configure the non-RP routers. Include the following configuration onall of the non-RP

routers.

[edit protocols pim]
user@host# set rp static address 192.168.3.253 version 2
user@host# set interface all mode sparse
user@host# set interface all version 2
user@host# set interface fxp0.0 disable

4. Monitor the operation of PIM sparse mode.

• show pim interfaces

• show pim join

• show pim neighbors

• show pim rps

Configuring PIM Join Load Balancing

By default, PIM join messages are sent toward a source based on the RPF routing table

check. If there is more than one equal-cost path toward the source, then one upstream

interface is chosen to send the joinmessage.This interface is alsoused for all downstream

traffic, so even though there are alternative interfaces available, the multicast load is

concentrated on one upstream interface and routing device.

For PIM sparsemode, you can configure PIM join load balancing to spread joinmessages

and traffic across equal-cost upstream paths (interfaces and routing devices) provided

by unicast routing toward a source. PIM join load balancing is only supported for PIM

sparse mode configurations.

PIM join load balancing is supported on draft-rosenmulticast VPNs (also referred to as

dual PIMmulticast VPNs). PIM join load balancing is not supported onmultiprotocol

BGP-basedmulticast VPNs (also referred to as next-generation Layer 3 VPNmulticast).

When PIM join load balancing is enabled in a draft-rosen Layer 3 VPN scenario, the load

balancing is achieved based on the join counts for the far-end PE routing devices, not for

any intermediate P routing devices.

If an internal BGP (IBGP)multipath forwarding VPN route is available, the JunosOS uses

the multipath forwarding VPN route to send join messages to the remote PE routers to

achieve load balancing over the VPN.

By default, whenmultiple PIM joins are received for different groups, all joins are sent to

the same upstream gateway chosen by the unicast routing protocol. Even if there are

multiple equal-cost paths available, these alternative paths are not utilized to distribute

multicast traffic from the source to the various groups.

When PIM join load balancing is configured, the PIM joins are distributed equally among

all equal-cost upstream interfaces and neighbors. Every new join triggers the selection

of the least-loaded upstream interface and neighbor. If there are multiple neighbors on

the same interface (for example, on a LAN), join load balancing maintains a value for
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each of the neighbors and distributes multicast joins (and downstream traffic) among

these as well.

Join counts for interfaces and neighbors are maintained globally, not on a per-source

basis. Therefore, there is noguarantee that joins for aparticular sourceare load-balanced.

However, the joins for all sources and all groups known to the routing device are

load-balanced. There is also no way to administratively give preference to one neighbor

over another: all equal-cost paths are treated the same way.

Youcanconfiguremessage filteringgloballyor for a routing instance.This exampleshows

the global configuration.

You configure PIM join load balancing on the non-RP routers in the PIM domain.

1. Determine if there aremultiple paths available for a source (for example, an RP) with

the output of the show pim join extensive or show pim source commands.

user@host> show pim join extensive
Instance: PIM.master Family: INET

Group: 224.1.1.1
    Source: *
    RP: 10.255.245.6
    Flags: sparse,rptree,wildcard
    Upstream interface: t1-0/2/3.0
    Upstream neighbor: 192.168.38.57
    Upstream state: Join to RP
    Downstream neighbors:
        Interface: t1–0/2/1.0
            192.168.38.16 State: JOIN Flags; SRW Timeout: 164
Group: 224.2.127.254
    Source: *
    RP: 10.255.245.6
    Flags: sparse,rptree,wildcard
    Upstream interface: so–0/3/0.0
    Upstream neighbor: 192.168.38.47
    Upstream state: Join to RP
    Downstream neighbors:
        Interface: t1–0/2/3.0
            192.168.38.16 State: JOIN Flags; SRW Timeout: 164

Note that for this router, the RP at IP address 10.255.245.6 is the source for two

multicast groups: 224.1.1.1 and 224.2.127.254. This router has two equal-cost paths

through two different upstream interfaces (t1-0/2/3.0 and so-0/3/0.0) with two

different neighbors (192.168.38.57 and 192.168.38.47). This router is a good candidate

for PIM join load balancing.

2. On the non-RP router, configure PIM sparse mode and join load balancing.

[edit protocols pim ]
user@host# set interface all mode sparse version 2
user@host# set join-load-balance

3. Then configure the static address of the RP.

[edit protocols pim rp]
user@host# set static address 10.10.10.1

4. Monitor the operation.
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If load balancing is enabled for this router, the number of PIM joins sent on each

interface is shown in the output for the show pim interfaces command.

user@host> show pim interfaces
Instance: PIM.master

Name             Stat Mode        IP V State NbrCnt JoinCnt   DR address
lo0.0            Up   Sparse       4 2 DR         0       0   10.255.168.58
pe-1/2/0.32769   Up   Sparse       4 2 P2P        0       0 
so-0/3/0.0       Up   Sparse       4 2 P2P        1       1 
t1-0/2/1.0       Up   Sparse       4 2 P2P        1       0 
t1-0/2/3.0       Up   Sparse       4 2 P2P        1       1 
lo0.0            Up   Sparse       6 2 DR         0       0   fe80::2a0:a5ff:4b7

Note that the two equal-cost paths shown by the showpim interfaces command now

have nonzero join counts. If the counts differ by more than one and were zero (0)

when load balancing commenced, an error occurs (joins before load balancing are

not redistributed). The join count alsoappears in the showpimneighborsdetailoutput:

user@host> show pim neighbors detail
Interface: so-0/3/0.0

    Address: 192.168.38.46, IPv4, PIM v2, Mode: Sparse, Join Count: 0
        Hello Option Holdtime: 65535 seconds
        Hello Option DR Priority: 1
        Hello Option Generation ID: 1689116164
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms

    Address: 192.168.38.47, IPv4, PIM v2, Join Count: 1
        BFD: Disabled
        Hello Option Holdtime: 105 seconds 102 remaining
        Hello Option DR Priority: 1
        Hello Option Generation ID: 792890329
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms

Interface: t1-0/2/3.0

    Address: 192.168.38.56, IPv4, PIM v2, Mode: Sparse, Join Count: 0
        Hello Option Holdtime: 65535 seconds
        Hello Option DR Priority: 1
        Hello Option Generation ID: 678582286
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms

    Address: 192.168.38.57, IPv4, PIM v2, Join Count: 1
        BFD: Disabled
        Hello Option Holdtime: 105 seconds 97 remaining
        Hello Option DR Priority: 1
        Hello Option Generation ID: 1854475503
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms

Note that the join count is nonzero on the two load-balanced interfaces toward the

upstream neighbors.

PIM join load balancing only takes effect when the feature is configured. Prior joins

are not redistributed to achieve perfect load balancing. In addition, if an interface or

neighbor fails, the new joins are redistributed among remaining active interfaces and

neighbors. However, when the interface or neighbor is restored, prior joins are not

redistributed. The clear pim join-distribution command redistributes the existing flows

tonewor restoredupstreamneighbors. Redistributing theexisting flowscauses traffic
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to be disrupted, so we recommend that you perform PIM join redistribution during a

maintenance window.

Modifying the Join State Timeout

This section describes how to configure the join state timeout.

A downstream router periodically sends join messages to refresh the join state on the

upstream router. If the join state is not refreshed before the timeout expires, the join state

is removed.

By default, the join state timeout is 210 seconds. You can change this timeout to allow

additional time to receive the joinmessages. Because themessagesare called join-prune

messages, the name used is the join-prune-timeout statement.

Tomodify the timeout, include the join-prune-timeout statement:

user@host# set protocols pim join-prune-timeout 230

The join timeout value can be from 210 through 420 seconds.

Example: Enabling Join Suppression

This example describes how to enable PIM join suppression.

• Requirements on page 110

• Overview on page 110

• Configuration on page 113

• Verification on page 114

Requirements

Before you begin:

• Configure the router interfaces.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Configure PIM Sparse Mode on the interfaces. See “Enabling PIM Sparse Mode” on

page 106.

Overview

PIM join suppression enables a router on amultiaccess network to defer sending join

messages to an upstream router when it sees identical join messages on the same

network. Eventually, only one router sends these join messages, and the other routers

suppress identical messages. Limiting the number of joinmessages improves scalability

and efficiency by reducing the number of messages sent to the same router.
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This example includes the following statements:

• override-interval—Sets the maximum time in milliseconds to delay sending override

joinmessages.Whena router seesaprunemessage for a join it is currently suppressing,

it waits before it sends an override join message. Waiting helps avoid multiple

downstream routers sending override join messages at the same time. The override

interval is a random timer with a value of 0 through themaximum override value.

• propagation-delay—Sets a value in milliseconds for a prune pending timer, which

specifies how long to wait before executing a prune on an upstream router. During this

period, the router waits for any prune override join messages that might be currently

suppressed. The period for the prune pending timer is the sum of the override-interval

value and the value specified for propagation-delay.

• reset-tracking-bit—Enables PIM join suppression on eachmultiaccess downstream

interface. This statement resets a trackingbit field (T-bit) on the LANprunedelay hello

option fromthedefault of 1 (join suppressiondisabled) to0 (join suppressionenabled).

Whenmultiple identical join messages are received, a random join suppression timer

is activated, with a range of 66 through 84milliseconds. The timer is reset each time

join suppression is triggered.

Figure 12 on page 112 shows the topology used in this example.
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Figure 12: Join Suppression
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The items in Figure 12 on page 112 represent the following functions:

• Host 0 is the multicast source.

• Host 1, Host 2, Host 3, and Host 4 are receivers.

• Router R0 is the first-hop router and the RP.

• Router R1 is an upstream router.

• Routers R2, R3, R4, and R5 are downstream routers in the multicast LAN.

This example shows the configuration of the downstream devices: Routers R2, R3, R4,

and R5.
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

[edit]
set protocols pim traceoptions file pim.log
set protocols pim traceoptions file size 5m
set protocols pim traceoptions file world-readable
set protocols pim traceoptions flag join detail
set protocols pim traceoptions flag prune detail
set protocols pim traceoptions flag normal detail
set protocols pim traceoptions flag register detail
set protocols pim rp static address 10.255.112.160
set protocols pim interface all mode sparse
set protocols pim interface all version 2
set protocols pim interface fxp0.0 disable
set protocols pim reset-tracking-bit
set protocols pim propagation-delay 500
set protocols pim override-interval 4000

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure PIM join suppression on a non-RP downstream router in themulticast LAN:

1. Configure PIM sparse mode on the interfaces.

[edit]
user@host# edit protocols pim
[edit protocols pim]
user@host# set rp static address 10.255.112.160
[edit protocols pim]
user@host# set interface all mode sparse version 2
[edit protocols pim]
user@host# set interface all version 2
[edit protocols pim]
user@host# set interface fxp0.0 disable

2. Enable the join suppression timer.

[edit protocols pim]
user@host# set reset-tracking-bit

3. Configure the prune override interval value.

[edit protocols pim]
user@host# set override-interval 4000

4. Configure the propagation delay of the link.

[edit protocols pim]
user@host# set propagation-delay 500
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5. (Optional) Configure PIM tracing operations.

[edit protocols pim]
user@host# set traceoptions file pim.log size 5mworld-readable
[edit protocols pim]
user@host# set traceoptions flag join detail
[edit protocols pim]
user@host# set traceoptions flag normal detail
[edit protocols pim]
user@host# set traceoptions flag register detail

6. If you are done configuring the device, commit the configuration.

[edit protocols pim]
user@host# commit

Results

From configuration mode, confirm your configuration by entering the show protocols

command. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.

user@host# show protocols
pim {
traceoptions {
file pim.log size 5mworld-readable;
flag join detail;
flag prune detail;
flag normal detail;
flag register detail;

}
rp {
static {
address 10.255.112.160;

}
}
interface all {
mode sparse;
version 2;

}
interface fxp0.0 {
disable;

}
reset-tracking-bit;
propagation-delay 500;
override-interval 4000;

}

Verification

Toverify theconfiguration, run the followingcommandson theupstreamanddownstream

routers:

• show pim join extensive

• showmulticast route extensive
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Example: Configuring PIM SparseMode over an IPsec VPN

IPsec VPNs create secure point-to-point connections between sites over the Internet.

The Junos OS implementation of IPsec VPNs supportsmulticast and unicast traffic. The

following example shows how to configure PIM sparse mode for the multicast solution

and how to configure IPsec to secure your traffic.

The configuration shown in this example works on the following platforms:

• MSeries and T Series routers with one of the following PICs:

• Adaptive Services (AS) PIC

• Multiservices (MS) PIC

• JCS1200 platformwith a Multiservices PIC (MS-500)

The tunnel endpoints do not need to be the sameplatform type. For example, the device

on one end of the tunnel can be a JCS1200 router, while the device on the other end can

be a standalone T Series router. The two routers that are the tunnel endpoints can be in

the same autonomous system or in different autonomous systems.

In the configuration shown in this example, OSPF is configured between the tunnel

endpoints. In Figure 13 on page 115, the tunnel endpoints are R0 and R1. The network that

contains themulticast source is connected toR0.Thenetwork that contains themulticast

receivers is connected to R1. R1 serves as the statically configured rendezvous point (RP).

Figure 13: PIM SparseMode over an IPsec VPN
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To configure PIM sparse mode with IPsec:

1. On R0, configure the incoming Gigabit Ethernet interface.

[edit interfaces]
user@host# set ge-0/1/1 description "incoming interface"
user@host# set ge-0/1/1 unit 0 family inet address 10.20.0.1/30

2. On R0, configure the outgoing Gigabit Ethernet interface.

[edit interfaces]
user@host# set ge-0/0/7 description "outgoing interface"
user@host# set ge-0/0/7 unit 0 family inet address 10.10.1.1/30

3. On R0, configure unit 0 on the sp- interface. The Junos OS uses unit 0 for service

logging and other communication from the services PIC.

[edit interfaces]
user@host# set sp-0/2/0 unit 0 family inet
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4. On R0, configure the logical interfaces that participate in the IPsec services. In this

example, unit 1 is the inward-facing interface. Unit 1001 is the interface that faces the

remote IPsec site.

[edit interfaces]
user@host# set sp-0/2/0 unit 1 family inet
user@host# set sp-0/2/0 unit 1 service-domain inside
user@host# set sp-0/2/0 unit 1001 family inet
user@host# set sp-0/2/0 unit 1001 service-domain outside

5. On R0, direct OSPF traffic into the IPsec tunnel.

[edit protocols ospf]
user@host# set area 0.0.0.0 interface sp-0/2/0.1
user@host# set parea 0.0.0.0 interface ge-0/1/1.0 passive
user@host# set area 0.0.0.0 interface lo0.0

6. OnR0, configurePIMsparsemode.ThisexampleusesstaticRPconfiguration.Because

R0 is a non-RP router, configure the address of the RP router, which is the routable

address assigned to the loopback interface on R1.

[edit protocols pim]
user@host# set rp static address 10.255.0.156
user@host# set interfaces sp-0/2/0.1
user@host# set interfaces ge-0/1/1.0
user@host# set interfaces lo0.0

7. On R0, create a rule for a bidirectional dynamic IKE security association (SA) that

references the IKE policy and the IPsec policy.

[edit services ipsec-vpn rule ipsec_rule]
user@host# set term ipsec_dynamic then remote-gateway 10.10.1.2
user@host# set term ipsec_dynamic then dynamic ike-policy ike_policy
user@host# set term ipsec_dynamic then dynamic ipsec-policy ipsec_policy
user@host# setmatch-direction input

8. On R0, configure the IPsec proposal. This example uses the Authentication Header

(AH) Protocol.

[edit services ipsec-vpn ipsec proposal ipsec_prop]
user@host# set protocol ah
user@host# set authentication-algorithm hmac-md5-96

9. On R0, define the IPsec policy.

[edit services ipsec-vpn ipsec policy ipsec_policy]
user@host# set perfect-forward-secrecy keys group1
user@host# set proposal ipsec_prop

10. On R0, configure IKE authentication and encryption details.

[edit services ipsec-vpn ike proposal ike_prop]
user@host# set authentication-method pre-shared-keys
user@host# set dh-group group1
user@host# set authentication-algorithmmd5
user@host# set authentication-algorithm 3des-cbc

11. On R0, define the IKE policy.

[edit services ipsec-vpn ike policy ike_policy]
user@host# set proposals ike_prop
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user@host# set pre-shared-key ascii-text "$ABC123"

12. OnR0, createa service set thatdefines IPsec-specific information. The first command

associates the IKE SA rule with IPsec. The second command defines the address of

the local endof the IPsec security tunnel. The last twocommandsconfigure the logical

interfaces that participate in the IPsec services. Unit 1 is for the IPsec inward-facing

traffic. Unit 1001 is for the IPsec outward-facing traffic.

[edit services service-set ipsec_svc]
user@host# set ipsec-vpn-rules ipsec_rule
user@host# set ipsec-vpn-options local-gateway 10.10.1.1
user@host# set next-hop-service inside-service-interface sp-0/2/0.1
user@host# set next-hop-service outside-service-interface sp-0/2/0.1001

13. On R1, configure the incoming Gigabit Ethernet interface.

[edit interfaces]
user@host# set ge-2/0/1 description "incoming interface"
user@host# set ge-2/0/1 unit 0 family inet address 10.10.1.2/30

14. On R1, configure the outgoing Gigabit Ethernet interface.

[edit interfaces]
user@host# set ge-2/0/0 description "outgoing interface"
user@host# set ge-2/0/0 unit 0 family inet address 10.20.0.5/30

15. On R1, configure the loopback interface.

[edit interfaces]
user@host# set lo0.0 family inet address 10.255.0.156

16. OnR1, configureunit0on the sp- interface. The JunosOSusesunit0 for service logging

and other communication from the services PIC.

[edit interfacesinterfaces]
user@host# set sp-2/1/0 unit 0 family inet

17. On R1, configure the logical interfaces that participate in the IPsec services. In this

example, unit 1 is the inward-facing interface. Unit 1001 is the interface that faces the

remote IPsec site.

[edit interfaces]
user@host# set sp-2/1/0 unit 1 family inet
user@host# set sp-2/1/0 unit 1 service-domain inside
user@host# set sp-2/1/0 unit 1001 family inet
user@host# set sp-2/1/0 unit 1001 service-domain outside

18. On R1, direct OSPF traffic into the IPsec tunnel.

[edit protocols ospf]
user@host# set area 0.0.0.0 interface sp-2/1/0.1
user@host# set area 0.0.0.0 interface ge-2/0/0.0 passive
user@host# set area 0.0.0.0 interface lo0.0

19. On R1, configure PIM sparse mode. R1 is an RP router. When you configure the local

RP address, use the shared address, which is the address of R1’s loopback interface.

[edit protocols pim]
user@host# set rp local address 10.255.0.156
user@host# set interface sp-2/1/0.1
user@host# set interface ge-2/0/0.0
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user@host# set interface lo0.0 family inet

20.On R1, create a rule for a bidirectional dynamic Internet Key Exchange (IKE) security

association (SA) that references the IKE policy and the IPsec policy.

[edit services ipsec-vpn rule ipsec_rule]
user@host# set term ipsec_dynamic from source-address 192.168.195.34/32
user@host# set term ipsec_dynamic then remote-gateway 10.10.1.1
user@host# set term ipsec_dynamic then dynamic ike-policy ike_policy
user@host# set term ipsec_dynamic then dynamic ipsec-policy ipsec_policy
user@host# setmatch-direction input

21. On R1, define the IPsec proposal for the dynamic SA.

[edit services ipsec-vpn ipsec proposal ipsec_prop]
user@host# set protocol ah
user@host# set authentication-algorithm hmac-md5-96

22.On R1, define the IPsec policy.

[edit services ipsec-vpn ipsec policy ipsec_policy]
user@host# set perfect-forward-secrecy keys group1
user@host# set proposal ipsec_prop

23.On R1, configure IKE authentication and encryption details.

[edit services ipsec-vpn ike proposal ike_prop]
user@host# set authentication-method pre-shared-keys
user@host# set dh-group group1
user@host# set authentication-algorithmmd5
user@host# set authentication-algorithm 3des-cbc

24.On R0, define the IKE policy.

[edit services ipsec-vpn ike policy ike_policy]
user@host# set proposal ike_prop
user@host# set pre-shared-key ascii-text "$ABC123"

25.OnR1, create a service set that defines IPsec-specific information. The first command

associates the IKE SA rule with IPsec. The second command defines the address of

the local endof the IPsec security tunnel. The last twocommandsconfigure the logical

interfaces that participate in the IPsec services. Unit 1 is for the IPsec inward-facing

traffic. Unit 1001 is for the IPsec outward-facing traffic.

[edit services service-set ipsec_svc]
user@host# set ipsec-vpn-rules ipsec_rule
user@host# set ipsec-vpn-options local-gateway 10.10.1.2
user@host# set next-hop-service inside-service-interface sp-2/1/0.1
user@host# set next-hop-service outside-service-interface sp-2/1/0.1001

To verify the configuration, run the following commands:

Check which RPs the various routers have learned about.

user@host> show pim rps extensive inet

Check that the IPsec SA negotiation is successful.

user@host> show services ipsec-vpn ipsec security-associations

Check that the IKE SA negotiation is successful.
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user@host> show services ipsec-vpn ike security-associations

Check that traffic is traveling over the IPsec tunnel.

user@host> show services ipsec-vpn ipsec statistics

Example: ConfiguringMulticast for Virtual Routers with IPv6 Interfaces

A virtual router is a type of simplified routing instance that has a single routing table. This

example shows how to configure PIM in a virtual router.

• Requirements on page 119

• Overview on page 119

• Configuration on page 120

• Verification on page 122

Requirements

Before you begin, configure an interior gateway protocol or static routing. See the Junos

OS Routing Protocols Library.

Overview

You can configure PIM for the virtual-router instance type as well as for the vrf instance

type. The virtual-router instance type is similar to the vrf instance type used with Layer 3

VPNs, except that it is used for non-VPN-related applications.

The virtual-router instance type has no VPN routing and forwarding (VRF) import, VRF

export, VRF target, or route distinguisher requirements. The virtual-router instance type

is used for non-Layer 3 VPN situations.

When PIM is configured under the virtual-router instance type, the VPN configuration is

not based on RFC 2547, BGP/MPLS VPNs, so PIM operation does not comply with the

Internet draft draft-rosen-vpn-mcast-07.txt,Multicast in MPLS/BGP VPNs. In the

virtual-router instance type, PIM operates in a routing instance by itself, forming

adjacencies with PIM neighbors over the routing instance interfaces as the other routing

protocols do with neighbors in the routing instance.

This example includes the following general steps:

1. OnR1, configurea virtual router instancewith three interfaces (ge-0/0/0.0,ge-0/1/0.0,

and ge-0/1/1.0).

2. Configure PIM and the RP.

3. Configure an MLD static group containing interfaces ge-0/1/0.0 and ge-0/1/1.0.

After you configure this example, you should be able to sendmulticast traffic from R2

through ge-0/0/0 on R1 to the static group and verify that the traffic egresses from

ge-0/1/0.0 and ge-0/1/1.0.
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NOTE: Do not include the group-address statement for the virtual-router

instance type.

Figure 14 on page 120 shows the topology for this example.

Figure 14: Virtual Router Instance with Three Interfaces
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

[edit]
set interfaces ge-0/0/0 unit 0 family inet6 address 2001:4:4:4::1/64
set interfaces ge-0/1/0 unit 0 family inet6 address 2001:24:24:24::1/64
set interfaces ge-0/1/1 unit 0 family inet6 address 2001:7:7:7::1/64
set protocolsmld interface ge-0/1/0.0 static group ff0e::10
set protocolsmld interface ge-0/1/1.0 static group ff0e::10
set routing-instancesmvrf1 instance-type virtual-router
set routing-instancesmvrf1 interface ge-0/0/0.0
set routing-instancesmvrf1 interface ge-0/1/0.0
set routing-instancesmvrf1 interface ge-0/1/1.0
set routing-instancesmvrf1 protocols pim rp local family inet6 address 2001:1:1:1::1
set routing-instancesmvrf1 protocols pim interface ge-0/0/0.0
set routing-instancesmvrf1 protocols pim interface ge-0/1/0.0
set routing-instancesmvrf1 protocols pim interface ge-0/1/1.0

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure multicast for virtual routers:

1. Configure the interfaces.

[edit]
user@host# edit interfaces
[edit interfaces]
user@host# set ge-0/0/0 unit 0 family inet6 address 2001:4:4:4::1/64
[edit interfaces]
user@host# set ge-0/1/0 unit 0 family inet6 address 2001:24:24:24::1/64
[edit interfaces]
user@host# set ge-0/1/1 unit 0 family inet6 address 2001:7:7:7::1/64
[edit interfaces]
user@host# exit

Copyright © 2017, Juniper Networks, Inc.120

Multicast Protocols Feature Guide



2. Configure the routing instance type.

[edit]
user@host# edit routing-instances
[edit routing-instances]
user@host# setmvrf1 instance-type virtual-router

3. Configure the interfaces in the routing instance.

[edit routing-instances]
user@host# setmvrf1 interface ge-0/0/0
[edit routing-instances]
user@host# setmvrf1 interface ge-0/1/0
[edit routing-instances]
user@host# setmvrf1 interface ge-0/1/1

4. Configure PIM and the RP in the routing instance.

[edit routing-instances]
user@host# setmvrf1 protocols pim rp local family inet6 address 2001:1:1:1::1

5. Configure PIM on the interfaces.

[edit routing-instances]
user@host# setmvrf1 protocols pim interface ge-0/0/0
[edit routing-instances]
user@host# setmvrf1 protocols pim interface ge-0/1/0
[edit routing-instances]
user@host# setmvrf1 protocols pim interface ge-0/1/1
[edit routing-instances]
user@host# exit

6. Configure the MLD group.

[edit]
user@host# edit protocolsmld
[edit protocols mld]
user@host# set interface ge-0/1/0.0 static group ff0e::10
[edit protocols mld]
user@host# set interface ge-0/1/1.0 static group ff0e::10

7. If you are done configuring the device, commit the configuration.

[edit routing-instances]
user@host# commit

Results

Confirm your configuration by entering the show interfaces, show routing-instances, and

show protocols commands.

user@host# show interfaces
ge-0/0/0 {
unit 0 {
family inet6 {
address 2001:4:4:4::1/64;

}
}
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}
ge-0/1/0 {
unit 0 {
family inet6 {
address 2001:24:24:24::1/64;

}
}

}
ge-0/1/1 {
unit 0 {
family inet6 {
address 2001:7:7:7::1/64;

}
}

}

user@host# show routing-instances
mvrf1 {
instance-type virtual-router;
interface ge-0/0/0.0;
interface ge-0/1/0.0;
interface ge-0/1/1.0;
protocols {
pim {
rp {
local {
family inet6 {
address 2001:1:1:1::1;

}
}

}
interface ge-0/0/0.0;
interface ge-0/1/0.0;
interface ge-0/1/1.0;

}
}

}

user@host# show protocols
mld {
interface ge-0/1/0.0 {
static {
group ff0e::10;

}
}
interface ge-0/1/1.0 {
static {
group ff0e::10;

}
}

}

Verification

To verify the configuration, run the following commands:
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• showmld group

• showmld interface

• showmld statistics

• showmulticast interface

• showmulticast route

• showmulticast rpf

• show pim interfaces

• show pim join

• show pim neighbors

• show route forwarding-table

• show route instance

• show route table

Related
Documentation

Configuring PIM Auto-RP on page 134•

• Configuring PIM Bootstrap Router on page 130

• Configuring PIM Dense Mode on page 95

• Configuring a Designated Router for PIM on page 92

• Configuring PIM Filtering on page 150

• Example: Configuring Nonstop Active Routing for PIM on page 229

• Examples: Configuring PIM RPT and SPT Cutover on page 163

• Configuring PIM Sparse-Dense Mode on page 98

• ConfiguringPIMand theBidirectional ForwardingDetection (BFD)Protocol onpage215

• Configuring Basic PIM Settings on page 79

Configuring Static RP

• Understanding Static RP on page 123

• Configuring Local PIM RPs on page 124

• Example: Configuring PIM Sparse Mode and RP Static IP Addresses on page 126

• Configuring the Static PIM RP Address on the Non-RP Routing Device on page 128

Understanding Static RP

Protocol Independent Multicast (PIM) sparse mode is the most commonmulticast

protocol used on the Internet. PIM sparse mode is the default mode whenever PIM is

configured on any interface of the device. However, because PIMmust not be configured

on the network management interface, youmust disable it on that interface.
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Each any-sourcemulticast (ASM) group has a shared tree through which receivers learn

about newmulticast sources and new receivers learn about all multicast sources. The

rendezvous point (RP) router is the root of this shared tree and receives the multicast

traffic from the source. To receivemulticast traffic from the groups served by the RP, the

device must determine the IP address of the RP for the source.

You can configure a static rendezvous point (RP) configuration that is similar to static

routes. A static configuration has the benefit of operating in PIM version 1 or version 2.

When you configure the static RP, the RP address that you select for a particular group

must be consistent across all routers in a multicast domain.

One commonway for the device to locate RPs is by static configuration of the IP address

of the RP. A static configuration is simple and convenient. However, if the statically

defined RP router becomes unreachable, there is no automatic failover to another RP

router. To remedy this problem, you can use anycast RP.

Configuring Local PIM RPs

LocalRPconfigurationmakes the routingdeviceastaticallydefinedRP.Consider statically

defining an RP if the network does not havemany different RPs defined or if the RP

assignment does not change very often. The Junos IPv6 PIM implementation supports

only static RP configuration. Automatic RPannouncement andbootstrap routers are not

available with IPv6.

You can configure a local RP globally or for a routing instance. This example shows how

to configure a local RP in a routing instance for IPv4 or IPv6.

To configure the routing device’s RP properties:

1. Configure the routing instance as the local RP.

[routing-instances VPN-A protocols pim]
user@host# set rp local

2. Configure the IP protocol family and IP address.

IPv6 PIM hello messages are sent to every interface on which you configure family

inet6, whether at the PIM level of the hierarchy or not. As a result, if you configure an

interface with both family inet at the [edit interface interface-name] hierarchy level

and family inet6 at the [edit protocols pim interface interface-name] hierarchy level,

PIM sends both IPv4 and IPv6 hellos to that interface.

By default, PIM operates in sparse mode on an interface. If you explicitly configure

sparse mode, PIM uses this setting for all IPv6multicast groups. However, if you

configure sparse-densemode, PIM does not accept IPv6multicast groups as dense

groups and operates in sparse mode over them.

[edit routing-instances VPN-A protocols pim rp local]
user@host# set family inet6 address 2001:db8:85a3::8a2e:370:7334
user@host# set family inet address 10.1.2.254

3. (IPv4 only) Configure the routing device’s RP priority.
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NOTE: The priority statement is not supported for IPv6, but is included

here for informational purposes. The routing device’s priority value for
becoming the RP is included in the bootstrapmessages that the routing
device sends. Use a smaller number to increase the likelihood that the
routingdevicebecomestheRPfor localmulticastgroups.EachPIMrouting
deviceuses thepriority valueandother factors todetermine thecandidate
RPs for a particular group range. After the set of candidate RPs is
distributed, each routing device determines algorithmically the RP from
the candidate RP set using a hash function. By default, the priority value
is set to 1. If this value is set to 0, the bootstrap router can override the
group range being advertised by the candidate RP.

[edit routing-instances VPN-A protocols pim rp local]
user@host# set priority 5

4. Configure the groups for which the routing device is the RP.

By default, a routing device running PIM is eligible to be the RP for all IPv4 or IPv6

groups (224.0.0.0/4or FF70::/12 toFFF0::/12). The followingexample limits thegroups

for which this routing device can be the RP.

[edit routing-instances VPN-A protocols pim rp local]
user@host# set group-ranges fec0::/10
user@host# set group-ranges 10.1.2.0/24

5. (IPv4 only) Modify the local RP hold time.

If the local routing device is configured as an RP, it is considered a candidate RP for

its local multicast groups. For candidate RPs, the hold time is used by the bootstrap

router to time out RPs, and applies to the bootstrap RP-set mechanism. The RP hold

time is part of the candidate RP advertisement message sent by the local routing

device to the bootstrap router. If the bootstrap router does not receive a candidate

RP advertisement from an RPwithin the hold time, it removes that routing device

from its list of candidate RPs. The default hold time is 150 seconds.

[edit routing-instances VPN-A protocols pim rp local]
user@host# set hold-time 200

6. (Optional) Override dynamic RP for the specified group address range.

If you configure both static RPmapping and dynamic RPmapping (such as auto-RP)

in a single routing instance, allow the staticmapping to take precedence for the given

static RP group range, and allow dynamic RPmapping for all other groups.

If you exclude this statement from the configuration and you use both static and

dynamic RPmechanisms for different group rangeswithin the same routing instance,

the dynamic RPmapping takes precedence over the static RPmapping, even if static

RP is defined for a specific group range.

[edit routing-instances VPN-A protocols pim rp local]
user@host# set override

7. Monitor the operation of PIM by running the showpim commands. Run showpim? to

display the supported commands.
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Example: Configuring PIM SparseMode and RP Static IP Addresses

This example shows how to configure PIM sparse mode and RP static IP addresses.

• Requirements on page 126

• Overview on page 126

• Configuration on page 126

• Verification on page 128

Requirements

Before you begin:

1. Determine whether the router is directly attached to anymulticast sources. Receivers

must be able to locate these sources.

2. Determine whether the router is directly attached to any multicast group receivers. If

receivers are present, IGMP is needed.

3. Determinewhether toconfiguremulticast tousesparse, dense, or sparse-densemode.

Eachmode has different configuration considerations.

4. Determine the address of the RP if sparse or sparse-densemode is used.

5. Determine whether to locate the RP with the static configuration, BSR, or auto-RP

method.

6. Determine whether to configure multicast to use its own RPF routing table when

configuring PIM in sparse, dense, or sparse-densemode.

7. Configure the SAP and SDP protocols to listen formulticast session announcements.

8. Configure IGMP.

Overview

In this example, you set the interface value to all and disable the ge-0/0/0 interface.

Then you configure the IP address of the RP as 192.168.14.27.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level

and then enter commit from configuration mode.

set protocols pim interface all
set protocols pim interface ge-0/0/0 disable
set protocols pim rp static address 192.168.14.27
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Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For instructions on how to do that, see Using the CLI Editor in Configuration

Mode in the CLI User Guide.

To configure PIM sparse mode and the RP static IP address:

1. Configure PIM.

[edit]
user@host# edit protocols pim

2. Set the interface value.

[edit protocols pim]
user@host# set pim interface all

3. Disable PIM on the network management interface.

[edit protocols pim interface]
user@host# set pim interface ge-0/0/0 unit 0 disable

4. Configure RP.

[edit]
user@host# edit protocols pim rp

5. Configure the IP address of the RP.

[edit]
user@host# set static address 192.168.14.27

Results From configuration mode, confirm your configuration by entering the show protocols

command. If the output does not display the intended configuration, repeat the

configuration instructions in this example to correct it.

[edit]
user@host# show protocols
pim {
rp {
static {
address 192.168.14.27;
}

}
interface all;
interface ge-0/0/0.0 {
disable;
}

}

If you are done configuring the device, enter commit from configuration mode.

127Copyright © 2017, Juniper Networks, Inc.

Chapter 7: Routing Content to Larger, Sparser Groups with PIM Sparse Mode



Verification

To confirm that the configuration is working properly, perform these tasks:

• Verifying SAP and SDP Addresses and Ports on page 128

• Verifying the IGMP Version on page 128

• Verifying the PIMMode and Interface Configuration on page 128

Verifying SAP and SDP Addresses and Ports

Purpose Verify that SAP and SDP are configured to listen on the correct group addresses and

ports.

Action From operational mode, enter the show sap listen command.

Verifying the IGMP Version

Purpose Verify that IGMP version 2 is configured on all applicable interfaces.

Action From operational mode, enter the show igmp interface command.

Verifying the PIMMode and Interface Configuration

Purpose Verify that PIM sparse mode is configured on all applicable interfaces.

Action From operational mode, enter the show pim interfaces command.

Configuring the Static PIM RP Address on the Non-RP Routing Device

Consider staticallydefininganRP if thenetworkdoesnothavemanydifferentRPsdefined

or if the RP assignment does not change very often. The Junos IPv6 PIM implementation

supportsonly staticRPconfiguration.AutomaticRPannouncementandbootstrap routers

are not available with IPv6.

You configure a static RPaddress on the non-RP routing device. This enables the non-RP

routing device to recognize the local statically defined RP. For example, if R0 is a non-RP

router and R1 is the local RP router, you configure R0 with the static RP address of R1.

The static IP address is the routable address assigned to the loopback interface on R1.

In the following example, the loopback address of the RP is

2001:db8:85a3::8a2e:370:7334.

You can configure a static RP address globally or for a routing instance. This example

shows how to configure a static RP address in a routing instance for IPv6.

To configure the static RP address:

1. On a non-RP routing device, configure the routing instance to point to the routable

address assigned to the loopback interface of the RP.

[routing-instances VPN-A protocols pim rp]
user@host# set static address 2001:db8:85a3::8a2e:370:7334
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NOTE: Logical systems are also supported. You can configure a static RP
address in a logical system only if the logical system is not directly
connected to a source.

2. (Optional) Set the PIM sparse mode version.

For each static RP address, you can optionally specify the PIM version. The default

PIM version is version 1.

[edit routing-instances VPN-A protocols pim rp]
user@host# set static address 2001:db8:85a3::8a2e:370:7334 version 2

NOTE: The default PIM version can be version 1 or version 2, depending
on themode you are configuring. PIM version 1 is the default for RPmode
([edit pim rp static address address]). PIM version 2 is the default for

interfacemode ([edit pim interface interface-name]). Explicitly configured

versions override the defaults.

3. (Optional) Set the group address range.

By default, a routing device running PIM is eligible to be the RP for all IPv4 or IPv6

groups (224.0.0.0/4or FF70::/12 toFFF0::/12). The followingexample limits thegroups

for which the 2001:db8:85a3::8a2e:370:7334 address can be the RP.

[edit routing-instances VPN-A protocols pim rp]
user@host#setstaticaddress2001:db8:85a3::8a2e:370:7334group-rangesfec0::/10

The RP that you select for a particular groupmust be consistent across all routers in

a multicast domain.

4. (Optional) Override dynamic RP for the specified group address range.

If you configure both static RPmapping and dynamic RPmapping (such as auto-RP)

in a single routing instance, allow the staticmapping to take precedence for the given

static RP group range, and allow dynamic RPmapping for all other groups.

If you exclude this statement from the configuration and you use both static and

dynamic RPmechanisms for different group rangeswithin the same routing instance,

the dynamic RPmapping takes precedence over the static RPmapping, even if static

RP is defined for a specific group range.

[edit routing-instances VPN-A protocols pim rp static address
2001:db8:85a3::8a2e:370:7334]

user@host# set override

5. Monitor the operation of PIM by running the showpim commands. Run showpim? to

display the supported commands.

Related
Documentation

Configuring PIM Auto-RP on page 134•

• Configuring PIM Bootstrap Router on page 130

• Configuring a Designated Router for PIM on page 92
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• Examples: Configuring PIM Sparse Mode on page 101

• Configuring Basic PIM Settings on page 79

Configuring PIM Bootstrap Router

• Understanding the PIM Bootstrap Router on page 130

• Configuring PIM Bootstrap Properties for IPv4 on page 130

• Configuring PIM Bootstrap Properties for IPv4 or IPv6 on page 131

• Example: Rejecting PIM Bootstrap Messages at the Boundary

of a PIM Domain on page 133

• Example: Configuring PIM BSR Filters on page 133

Understanding the PIM Bootstrap Router

To determine which router is the rendezvous point (RP), all routers within a PIM

sparse-modedomaincollectbootstrapmessages.APIMsparse-modedomain isagroup

of routers that all share the same RP router. The domain bootstrap router initiates

bootstrapmessages, which are sent hop by hop within the domain. The routers use

bootstrapmessages to distribute RP information dynamically and to elect a bootstrap

router when necessary.

Configuring PIM Bootstrap Properties for IPv4

For correct operation, every multicast router within a PIM domain must be able to map

a particular multicast group address to the same Rendezvous Point (RP). The bootstrap

router mechanism is one way that a multicast router can learn the set of group-to-RP

mappings. Bootstrap routers are supported in IPv4 and IPv6.

NOTE: For legacyconfigurationpurposes, thereare twosections thatdescribe
the configuration of bootstrap routers: one section for both IPv4 and IPv6,
and this section,which is for IPv4only. Themethoddescribed in “Configuring
PIM Bootstrap Properties for IPv4 or IPv6” on page 131 is recommended. A
commit error occurs if the same IPv4 bootstrap statements are included in
both the IPv4-onlyand the IPv4-and-IPv6sectionsof thehierarchy.Theerror
message is “duplicate IPv4 bootstrap configuration.”

To determine which routing device is the RP, all routing devices within a PIM domain

collect bootstrapmessages. A PIM domain is a contiguous set of routing devices that

implement PIM. All are configured to operate within a common boundary. The domain's

bootstrap router initiates bootstrapmessages, which are sent hop by hop within the

domain. The routing devices use bootstrapmessages to distribute RP information

dynamically and to elect a bootstrap router when necessary.
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You can configure bootstrap properties globally or for a routing instance. This example

shows the global configuration.

To configure the bootstrap router properties:

1. Configure the bootstrap priority.

By default, each routing device has a bootstrap priority of 0, whichmeans the routing

device can never be the bootstrap router. A priority of 0 disables the function for IPv4

and does not cause the routing device to send bootstrap router packets with a 0 in

the priority field. The routing device with the highest priority value is elected to be the

bootstrap router. In the case of a tie, the routing device with the highest IP address is

elected to be the bootstrap router. A simple bootstrap configuration assigns a

bootstrap priority value to a routing device.

[edit protocols pim rp]
user@host# set bootstrap-priority 3

2. (Optional) Create import and export policies to control the flow of IPv4 bootstrap

messages toand fromtheRP,andapply thepolicies toPIM. Importandexportpolicies

are useful when some of the routing devices in your PIM domain have interfaces that

connect to other PIM domains. Configuring a policy prevents bootstrapmessages

fromcrossingdomainboundaries.Thebootstrap-importstatementpreventsmessages

frombeing imported into the RP. The bootstrap-export statement preventsmessages

from being exported from the RP.

[edit protocols pim rp]
user@host# set bootstrap-import pim-bootstrap-import
user@host# set bootstrap-export pim-bootstrap-export

3. Configure the policies.

[edit policy-options policy-statement pim-bootstrap-import]
user@host# set from interface se-0/0/0
user@host# set then reject

[edit policy-options policy-statement pim-bootstrap-export]
user@host# set from interface se-0/0/0
user@host# set then reject

4. Monitor the operation of PIM bootstrap routing devices by running the show pim

bootstrap command.

Configuring PIM Bootstrap Properties for IPv4 or IPv6

For correct operation, every multicast router within a PIM domain must be able to map

a particular multicast group address to the same Rendezvous Point (RP). The bootstrap

router mechanism is one way that a multicast router can learn the set of group-to-RP

mappings. Bootstrap routers are supported in IPv4 and IPv6.

131Copyright © 2017, Juniper Networks, Inc.

Chapter 7: Routing Content to Larger, Sparser Groups with PIM Sparse Mode



NOTE: For legacyconfigurationpurposes, thereare twosections thatdescribe
the configuration of bootstrap routers: one section for IPv4 only, and this
section,which is forboth IPv4and IPv6.Themethoddescribed in this section
is recommended. A commit error occurs if the same IPv4 bootstrap
statementsare included inboth the IPv4-onlyandthe IPv4-and-IPv6sections
of the hierarchy. The error message is “duplicate IPv4 bootstrap
configuration.”

To determine which routing device is the RP, all routing devices within a PIM domain

collect bootstrapmessages. A PIM domain is a contiguous set of routing devices that

implement PIM. All devices are configured to operate within a common boundary. The

domain'sbootstrap router initiatesbootstrapmessages,whichare senthopbyhopwithin

the domain. The routing devices use bootstrapmessages to distribute RP information

dynamically and to elect a bootstrap router when necessary.

You can configure bootstrap properties globally or for a routing instance. This example

shows the global configuration.

To configure the bootstrap router properties:

1. Configure the bootstrap priority.

By default, each routing device has a bootstrap priority of 0, whichmeans the routing

device can never be the bootstrap router. The routing device with the highest priority

value is elected to be the bootstrap router. In the case of a tie, the routing device with

the highest IP address is elected to be the bootstrap router. A simple bootstrap

configuration assigns a bootstrap priority value to a routing device.

NOTE: In the IPv4-only configuration, specifying a bootstrap priority of 0
disables the bootstrap function and does not cause the routing device to
send BSR packets with a 0 in the priority field. In the configuration shown
here, specifying a bootstrap priority of 0 does not disable the function,
but causes the routing device to send BSR packets with a 0 in the priority
field. Todisable thebootstrap function in the IPv4and IPv6 configuration,
delete the bootstrap statement.

user@host# edit protocols pim rp
user@host# set bootstrap family inet priority 3

2. (Optional)Create importandexportpolicies tocontrol the flowofbootstrapmessages

toand fromtheRP, andapply thepolicies toPIM. Import andexport policies areuseful

when some of the routing devices in your PIM domain have interfaces that connect

tootherPIMdomains.Configuringapolicypreventsbootstrapmessages fromcrossing

domain boundaries. The import statement prevents messages from being imported

into the RP. The export statement prevents messages from being exported from the

RP.

[edit protocols pim rp]
user@host# set bootstrap family inet import pim-bootstrap-import
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user@host# set bootstrap family inet export pim-bootstrap-export

3. Configure the policies.

[edit policy-options policy-statement pim-bootstrap-import]
user@host# set from interface se-0/0/0
user@host# set then reject
user@host# exit
user@host# edit policy-options policy-statement pim-bootstrap-export
user@host# set from interface se-0/0/0
user@host# set then reject

4. Monitor the operation of PIM bootstrap routing devices by running the show pim

bootstrap command.

Example: Rejecting PIM BootstrapMessages at the Boundary of a PIM Domain

In this example, the from interfaceso-0-1/0then rejectpolicy statement rejects bootstrap

messages from the specified interface (the example is configured for both IPv4 and IPv6

operation):

protocols {
pim {
rp {
bootstrap {
family inet {
priority 1;
import pim-import;
export pim-export;

}
family inet6 {
priority 1;
import pim-import;
export pim-export;

}
}

}
}

}
policy-options {
policy-statement pim-import {
from interface so-0/1/0;
then reject;

}
policy-statement pim-export {
to interface so-0/1/0;
then reject;

}
}

Example: Configuring PIM BSR Filters

Configure a filter to prevent BSRmessages from entering or leaving your network. Add

this configuration to all routers:

protocols {
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pim {
rp {
bootstrap-import no-bsr;
bootstrap-export no-bsr;

}
}

}
policy-options {
policy-statement no-bsr {
then reject;

}
}

Related
Documentation

Configuring PIM Auto-RP on page 134•

• Configuring a Designated Router for PIM on page 92

• Examples: Configuring PIM Sparse Mode on page 101

• Configuring Basic PIM Settings on page 79

Configuring PIM Auto-RP

• Understanding PIM Auto-RP on page 134

• Configuring PIM Auto-RP on page 134

Understanding PIM Auto-RP

Youcanconfigureamoredynamicwayofassigning rendezvouspoints (RPs) inamulticast

network bymeans of auto-RP.When you configure auto-RP for a router, the router learns

the address of the RP in the network automatically and has the added advantage of

operating in PIM version 1 and version 2.

Although auto-RP is a nonstandard (non-RFC-based) function that typically uses dense

mode PIM to advertise control traffic, it provides an important failover advantage that

simple static RP assignment does not. You can configure multiple routers as RP

candidates. If the elected RP fails, one of the other preconfigured routers takes over the

RP functions. This capability is controlled by the auto-RPmapping agent.

Configuring PIM Auto-RP

For correct operation, every multicast router within a PIM domain must be able to map

a particular multicast group address to the same rendezvous point (RP). The auto-RP

mechanism isoneway thatamulticast router can learn thesetofgroup-to-RPmappings.

Auto-RP automatically distributes mapping information to routing devices. It simplifies

use of multiple RPs for different multicast group ranges, thus allowing multiple RPs to

act as backups for each other. Auto-RP relies on a router to act as the RPmapping agent.

Potential RPs announce themselves to the mapping agent, and themapping agent

resolves any conflicts.

Themapping agent sends the multicast group-RPmapping information to the other

routers using PIM densemode. The specific groups used are 224.0.1.39 and .40. The first

(.39) is used to advertise, the second (.40) is used for discovery. Because PIM dense
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mode is necessary to enable auto-RP to work, which in turns enables PIM sparse mode

towork, youmustconfigurePIMsparse-densemode in thePIMdomains thatuseauto-RP.

Although auto-RP is a nonstandard (non-RFC-based) function requiring densemode

PIM to advertise control traffic, it provides an important failover advantage that static

RP assignment does not. That is, you can configure multiple routing devices as RP

candidates. If the elected RP fails, one of the other preconfigured routing devices takes

over the RP functions. This capability is controlled by the auto-RPmapping agent.

Auto-RP operates in PIM version 1 and version 2.

Inmost cases, how the routing device handles auto-RP discovery, announce, ormapping

messages depends on whether the routing device is an RP (configured as local RP) or

not. Table 7 on page 135 shows how the routing device behaves depending on the local

RP configuration.

Table 7: Local RP and Auto-RPMessage Types

Routing Device BehaviorLocal RP?Auto-RPMessage Type

Listen for auto-RPmapping messages.Nodiscovery

Listen for auto-RPmapping messages.Yesdiscovery

Listen for auto-RPmapping messages.Noannounce

Listen for auto-RPmapping messages. Send
auto-RP announcemessages.

Yesannounce

Listen for auto-RPmapping messages. Listen
for auto-RP announcemessages. If elected
mapping agent, send auto-RPmapping
messages.

Nomapping

Listen for auto-RPmapping messages. Send
auto-RP announcemessages. Listen for
auto-RP announcemessages. If elected
mapping agent, send auto-RPmapping
messages.

Yesmapping

NOTE: If the routing device receives auto-RP announcements split across
multiple messages, the routing device loses the information in the previous
part of themessage as soon as the next part of themessage is received.

You can configure auto-RP properties globally or for a routing instance. This example

shows the global configuration.

To configure auto-RP properties:

1. Configure PIM in sparse-densemode on all routing devices in the PIM domain.

[edit protocols pim]
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user@host# edit
user@host# set interface all mode sparse-dense

This configurationallows the routingdevice tooperate in sparsemode formost groups

anddensemode forothers.Thedefault is tooperate in sparsemodeunless the routing

device is specifically informed of a densemode group.

2. Configure a routable loopback interface address on all routing devices in the PIM

domain.

The routing device joins the auto-RP groups on the configured interfaces and on the

loopback interface lo0.0. For auto-RP towork correctly, configurea routable IPaddress

on the loopback interface. You cannot use the loopback address 127.0.0.1. Also, you

must enable PIM sparse-densemode on the lo0.0 interface if you do not specify

interface all.

[edit interfaces lo0.0 unit 0 family inet]
user@host# set address 192.168.0.3 preferred

3. Configure the twomulticast dense groups on all the routing devices.

Auto-RP requires multicast flooding to announce potential RP candidates and to

discover theelectedRPs in thenetwork.Multicast floodingoccurs throughaPIMdense

modemodel, where group 224.0.1.39 is used for announcemessages and group

224.0.1.40 is used for discoverymessages.

[edit protocols pim]
user@host# set dense-groups 224.0.1.39/32
user@host# set dense-groups 224.0.1.40/32

TIP: Step 3 is required. When auto-RP is enabled, the auto-RP announce
group (224.0.1.39) and auto-RP-discovery group (224.0.1.40)must be
configured explicitly as dense groups.When the auto-RP discovery group
is not configured as a dense group, auto-RP is not enabled. When the
auto-RP announce group is not configured as a dense group, auto-RP is
enabled in the discovery mode only, andmapping and announcemodes
are disabled.

4. Configure the auto-RP announce option.

At least one routing device in the PIMdomainmust announce auto-RPmessages and

at least onemust map them, or you can configure a routing device to perform both

functions.

Whena routingdevice sendsannouncemessages in thenetwork, it is advertising itself

asacandidateRP.A routingdevice configuredwith this optionmustalsobeconfigured

as an RP, or announcemessages are not sent.

[edit protocols pim rp]
user@host# set local address 192.168.0.1
user@host# set auto-rp announce
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NOTE: You cannot include the auto-rp announce option at the [edit

logical-systems logical-system-name routing-instances routing-instance-name

protocols pim] hierarchy level.

5. Configure the auto-RPmapping agent.

Themapping agent sends discovery messages to the network, informing all routing

devices in a multicast group of which RP to use. If the mapping agent is also an RP,

themapping option also allows the routing device to send auto-RP announcements

(mapping on anRPallows the routing device to performboth the announcement and

mapping functions).

[edit protocols pim rp]
user@host# set auto-rpmapping

If the mapping agent is also an RP, configure the mapping agent as a local RP.

[edit protocols pim rp]
user@host# set local address 192.168.0.2

6. Configure mapping agent election.

If youconfigure themappingoptiononmore thanone routingdevice in thePIMdomain,

configure mapping agent election on each potential mapping agent.

Auto-RP specifications state that mapping agents do not sendmapping messages

if they receive messages from amapping agent with a higher IP address. However,

somevendors'mappingagents continue toannouncemappings, even in thepresence

ofhigher-addressedmappingagents. Inotherwords, somemappingagentswill always

sendmapping messages.

The default auto-RP operation is to performmapping agent election. To explicitly

configure mapping agent election, you can include themapping-agent-election

statement. When this option is configured, the mapping agent will stop sending

mapping messages if it receives messages from amapping agent with a higher IP

address.

[edit protocols pim rp]
user@host# set auto-rpmappingmapping-agent-election

Mapping message suppression is disabled with the no-mapping-agent-election

statement. When this option is configured, the mapping agent will always send

mapping messages even in the presence of higher-addressedmapping agents.

To disable mapping agent election for compatibility with other vendors' equipment,

include the no-mapping-agent-election statement.

[edit protocols pim rp]
user@host# set auto-rpmapping no-mapping-agent-election

7. Configure the remaining routing devices in the PIM domain to discover the RP.

Discovery enables the routing devices to receive and process discovery messages

from themapping agent. This is the most basic auto-RP option.

[edit protocols pim rp]
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user@host# set auto-rp discovery

8. Monitor the operation of PIM auto-RP routers by running the following commands:

• show pim interfaces

• show pim rps

• show pim rps

9. Issue the show pim rps extensive command to see information about how an RP is

learned, what groups it handles, and the number of groups actively using the RP.

user@host> show pim rps extensive
RP: 192.168.5.1
Learned from 192.168.5.1 via: auto-rp
Time Active: 00:34:29
Holdtime: 150 with 108 remaining
Device Index: 6
Subunit: 32769
Interface: pd-0/0/0.32769
Group Ranges:
        224.0.0.0/4
Active groups using RP:
        224.2.2.100
        total 1 groups active
Register State for RP:
Group      Source FirstHop        RP Address       StateRP address Type Holdtime
 Timeout 

In the example, the RP at 192.168.5.1 was learned through auto-RP. The RP is able to

support all groups in the 224.0.0.0/4 range (all possible groups). The local router has

sent PIM control traffic for the 224.2.2.100 group to the RP.

Additionally, the presence of a Tunnel Physical Interface Card (PIC) in an RP router

creates a de-encapsulation interface, which allows the RP to receivemulticast traffic

from the source. This interface is indicated by pd-0/0/0.32769.

Related
Documentation

Configuring PIM Bootstrap Router on page 130•

• Configuring a Designated Router for PIM on page 92

• Examples: Configuring PIM Sparse Mode on page 101

• Configuring Basic PIM Settings on page 79

Example: Configuring Anycast RP

• Understanding RPMapping with Anycast RP on page 139

• Example: Configuring Multiple RPs in a Domain with Anycast RP on page 139

• Example: Configuring PIM AnycastWith or Without MSDP on page 142

• Configuring a PIM Anycast RP Router Using Only PIM on page 145
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Understanding RPMapping with Anycast RP

Having a single active rendezvous point (RP) per multicast group is much the same as

having a single server providing any service. All traffic converges on this single point,

although other servers are sitting idle, and convergence is slowwhen the resource fails.

In multicast specifically, there might be closer RPs on the shared tree, so the use of a

single RP is suboptimal.

For the purposes of load balancing and redundancy, you can configure anycast RP. You

can use anycast RP within a domain to provide redundancy and RP load sharing. When

an RP fails, sources and receivers are taken to a new RP bymeans of unicast routing.

When you configure anycast RP, you bypass the restriction of having one active RP per

multicast group, and instead deploy multiple RPs for the same group range. The RP

routers share one unicast IP address. Sources from one RP are known to other RPs that

use the Multicast Source Discovery Protocol (MSDP). Sources and receivers use the

closest RP, as determined by the interior gateway protocol (IGP).

Anycast means that multiple RP routers share the same unicast IP address. Anycast

addresses are advertised by the routing protocols. Packets sent to the anycast address

are sent to the nearest RP with this address. Anycast addressing is a generic concept

and is used in PIM sparse mode to add load balancing and service reliability to RPs.

Anycast RP is defined in RFC3446 ,Anycast RPMechanismUsing PIMandMSDP, and can

be found here: https://www.ietf.org/rfc/rfc3446.txt .

Example: ConfiguringMultiple RPs in a Domain with Anycast RP

This example shows how to configure anycast RP on each RP router in the PIM-SM

domain. With this configuration you can deploy more than one RP for a single group

range. This enables load balancing and redundancy.

• Requirements on page 139

• Overview on page 140

• Configuration on page 140

• Verification on page 142

Requirements

Before you begin:

• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Configure PIM Sparse Mode on the interfaces. See “Enabling PIM Sparse Mode” on

page 106.
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Overview

When you configure anycast RP, the RP routers in the PIM-SM domain use a shared

address. In this example, the shared address is 10.1.1.2/32. Anycast RP uses Multicast

Source Discovery Protocol (MSDP) to discover andmaintain a consistent view of the

active sources. AnycastRPalso requires anRPselectionmethod, suchas static, auto-RP,

or bootstrapRP.This exampleuses staticRPandshowsonlyoneRP router configuration.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

RP Routers set interfaces lo0 unit 0 family inet address 192.168.132.1/32 primary
set interfaces lo0 unit 0 family inet address 10.1.1.2/32
set protocolsmsdp local-address 192.168.132.1
set protocolsmsdp peer 192.168.12.1
set protocols pim rp local address 10.1.1.2
set routing-options router-id 192.168.132.1

Non-RP Routers set protocols pim rp static address 10.1.1.2

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure anycast RP:

1. On each RP router in the domain, configure the shared anycast address on the
router’s loopback address.

[edit interfaces]
user@host# set lo0 unit 0 family inet address 10.1.1.2/32

2. On each RP router in the domain, make sure that the router’s regular loopback
address is the primary address for the interface, and set the router ID.

[edit interfaces]
user@host# set lo0 unit 0 family inet address 192.168.132.1/32 primary

[edit routing-options]
user@host# set router-id 192.168.132.1

3. On each RP router in the domain, configure the local RP address, using the shared
address.

[edit protocols pim]
user@host# set rp local address 10.1.1.2

4. On each RP router in the domain, create MSDP sessions to the other RPs in the
domain.

[edit protocols msdp]
user@host# set local-address 192.168.132.1

Copyright © 2017, Juniper Networks, Inc.140

Multicast Protocols Feature Guide



user@host# set peer 192.168.12.1

5. Oneachnon-RP router in thedomain, configurea staticRPaddressusing the shared
address.

[edit protocols pim]
user@host# set rp static address 10.1.1.2

6. If you are done configuring the devices, commit the configuration.

user@host# commit

Results

From configuration mode, confirm your configuration by entering the show interfaces,

show protocols, and show routing-options commands. If the output does not display the

intendedconfiguration, repeat the instructions in this example tocorrect theconfiguration.

user@host# show interfaces
lo0 {
unit 0 {
family inet {
address 192.168.132.1/32 {
primary;

}
address 10.1.1.2/32;

}
}

}

On the RP routers:

user@host# show protocols
msdp {
local-address 192.168.132.1;
peer 192.168.12.1;

}
pim {
rp {
local {
address 10.1.1.2;

}
}

}

On the non-RP routers:

user@host# show protocols
pim {
rp {
static {
address 10.1.1.2;

}
}

}

user@host# show routing-options
router-id 192.168.132.1;
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Verification

To verify the configuration, run the show pim rps extensive inet command.

Example: Configuring PIM AnycastWith orWithout MSDP

WhenyouconfigureanycastRP, youbypass the restrictionofhavingoneactive rendezvous

point (RP) per multicast group, and instead deploy multiple RPs for the same group

range. The RP routers share one unicast IP address. Sources from one RP are known to

otherRPs thatuse theMulticastSourceDiscoveryProtocol (MSDP).Sourcesand receivers

use the closest RP, as determined by the interior gateway protocol (IGP).

You can use anycast RP within a domain to provide redundancy and RP load sharing.

When an RP stops operating, sources and receivers are taken to a new RP bymeans of

unicast routing.

You can configure anycast RP to use PIM and MSDP for IPv4, or PIM alone for both IPv4

and IPv6 scenarios. Both are discussed in this section.

We recommendastaticRPmappingwithanycastRPoverabootstrap routerandauto-RP

configuration because it provides all the benefits of a bootstrap router and auto-RP

without the complexity of the BSR and auto-RPmechanisms.

All systems on a subnet must run the same version of PIM.

The default PIM version can be version 1 or version 2, depending on themode you are

configuring. PIMv1 is the default RPmode (at the [edit protocols pim rp static address

address] hierarchy level). However, PIMv2 is the default for interface mode (at the [edit

protocols pim interface interface-name] hierarchy level). Explicitly configured versions

override the defaults. This example explicitly configures PIMv2 on the interfaces.

The following example shows an anycast RP configuration for the RP routers, first with

MSDP and then using PIM alone, and for non-RP routers.

1. For a network using an RP with MSDP, configure the RP using the lo0 loopback

interface, which is always up. Include the address statement and specify the unique

and routable router ID and the RP address at the [edit interfaces lo0unit 0 family inet]

hierarchy level. In this example, the router ID is 198.58.3.254and the sharedRPaddress

is 198.58.3.253. Include the primary statement for the first address. Including the

primary statement selects the router’sprimaryaddress fromall thepreferredaddresses

on all interfaces.

interfaces {
lo0 {
description "PIM RP";
unit 0 {
family inet {
address 198.58.3.254/32;
primary;
address 198.58.3.253/32;

}
}

}
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}

2. Specify the RP address. Include the address statement at the [edit protocols pim rp

local] hierarchy level (the same address as the secondary lo0 interface).

For all interfaces, include themode statement to set the mode to sparse and the

version statement to specify PIM version 2 at the [edit protocols pim rp local interface

all] hierarchy level. When configuring all interfaces, exclude the fxp0.0management

interface by including the disable statement for that interface.

protocols {
pim {
rp {
local {
family inet;
address 198.58.3.253;

}
}
interface all {
mode sparse;
version 2;

}
interface fxp0.0 {
disable;

}
}

}
}

3. Configure MSDP peering. Include the peer statement to configure the address of the

MSDP peer at the [edit protocolsmsdp] hierarchy level. For MSDP peering, use the

unique, primaryaddresses insteadof theanycastaddress.Tospecify the local address

for MSDP peering, include the local-address statement at the [edit protocolsmsdp

peer] hierarchy level.

protocols {
msdp {
peer 198.58.3.250 {
local-address 198.58.3.254;

}
}

}

NOTE: If youneed to configure aPIMRP for both IPv4and IPv6 scenarios,
perform Step 4 and Step 5. Otherwise, go to Step 6.

4. Configure an RP using the lo0 loopback interface, which is always up. Include the

address statement to specify the unique and routable router address and the RP

address at the [edit interfaces lo0 unit 0 family inet] hierarchy level. In this example,

the router ID is 198.58.3.254 and the shared RP address is 198.58.3.253. Include the

primary statement on the first address. Including the primary statement selects the

router’s primary address from all the preferred addresses on all interfaces.

interfaces {
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lo0 {
description "PIM RP";
unit 0 {
family inet {
address 198.58.3.254/32 {
primary;

}
address 198.58.3.253/32;

}
}

}
}

5. Include the address statement at the [edit protocols pim rp local] hierarchy level to

specify the RP address (the same address as the secondary lo0 interface).

For all interfaces, include themode statement to set the mode to sparse, and the

version statement to specify PIM version 2 at the [edit protocols pim rp local interface

all] hierarchy level. When configuring all interfaces, exclude the fxp0.0management

interface by Including the disable statement for that interface.

Include the anycast-pim statement to configure anycast RP without MSDP (for

example, if IPv6 is used for multicasting). The other RP routers that share the same

IP address are configured using the rp-set statement. There is one entry for each RP,

and themaximum that can be configured is 15. For each RP, specify the routable IP

address of the router andwhetherMSDP source active (SA)messages are forwarded

to the RP.

MSDP configuration is not necessary for this type of IPv4 anycast RP configuration.

protocols {
pim {
rp {
local {
family inet {
address 198.58.3.253;
anycast-pim {
rp-set {
address 198.58.3.240;
address 198.58.3.241 forward-msdp-sa;

}
local-address 198.58.3.254; #If not configured, use lo0 primary

}
}

}
}
interface all {
mode sparse;
version 2;

}
interface fxp0.0 {
disable;

}
}

}
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6. Configure the non-RP routers. The anycast RP configuration for a non-RP router is

the same whether MSDP is used or not. Specify a static RP by adding the address at

the [edit protocols pim rp static] hierarchy level. Include the version statement at the

[edit protocols pim rp static address] hierarchy level to specify PIM version 2.

protocols {
pim {
rp {
static {
address 198.58.3.253 {
version 2;

}
}

}
}

}

7. Include themode statement at the [edit protocols pim interface all] hierarchy level to

specify sparsemode on all interfaces. Then include the version statement at the [edit

protocols pim rp interface allmode] to configure all interfaces for PIM version 2.When

configuring all interfaces, exclude the fxp0.0management interface by including the

disable statement for that interface.

protocols {
pim {
interface all {
mode sparse;
version 2;

}
interface fxp0.0 {
disable;

}
}

}

Configuring a PIM Anycast RP Router Using Only PIM

In this example, configure an RP using the lo0 loopback interface, which is always up.

Use the address statement to specify the unique and routable router address and the

RP address at the [edit interfaces lo0 unit 0 family inet] hierarchy level. In this case, the

router ID is 198.58.3.254/32 and the shared RP address is 198.58.3.253/32. Add the flag

statementprimary to the first address.Using this flag selects the router's primaryaddress

from all the preferred addresses on all interfaces.

interfaces {
lo0 {
description "PIM RP";
unit 0 {
family inet {
address 198.58.3.254/32 {
primary;

}
address 198.58.3.253/32;

}
}
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}
}

Add the address statement at the [edit protocols pim rp local] hierarchy level to specify

the RP address (the same address as the secondary lo0 interface).

For all interfaces, use themode statement to set the mode to sparse, and include the

version statement to specify PIM version 2 at the [edit protocols pim rp local interface all]

hierarchy level.Whenconfiguringall interfaces, exclude the fxp0.0management interface

by adding the disable statement for that interface.

Use the anycast-pim statement to configure anycast RP without MSDP (for example, if

IPv6 is used for multicasting). The other RP routers that share the same IP address are

configured using the rp-set statement. There is one entry for each RP, and themaximum

that can be configured is 15. For each RP, specify the routable IP address of the router

and whether MSDP source active (SA) messages are forwarded to the RP.

protocols {
pim {
rp {
local {
family inet {
address 198.58.3.253;
anycast-pim {
rp-set {
address 198.58.3.240;
address 198.58.3.241 forward-msdp-sa;

}
local-address 198.58.3.254; #If not configured, use lo0 primary

}
}

}
}
interface all {
mode sparse;
version 2;

}
interface fxp0.0 {
disable;

}
}

}

MSDP configuration is not necessary for this type of IPv4 anycast RP configuration.

Related
Documentation

Configuring PIM Auto-RP on page 134•

• Configuring PIM Bootstrap Router on page 130

• Configuring a Designated Router for PIM on page 92

• Examples: Configuring PIM Sparse Mode on page 101

• Configuring Basic PIM Settings on page 79
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Configuring Embedded RP

• Understanding Embedded RP for IPv6 Multicast on page 147

• Configuring PIM Embedded RP for IPv6 on page 149

Understanding Embedded RP for IPv6Multicast

Global IPv6multicast between routing domains has been possible only with

source-specific multicast (SSM) because there is no way to convey information about

IPv6multicast RPs between PIM sparse mode RPs. In IPv4multicast networks, this

information is conveyed between PIM RPs using MSDP, but there is no IPv6 support in

currentMSDP standards. IPv6 uses the concept of an embeddedRP to resolve this issue

without requiringSSM.This feature embeds theRPaddress in an IPv6multicast address.

All IPv6multicast addresses begin with 8 1-bits (1111 1111) followed by a 4-bit flag field

normally set to 0011. The flag field is set to 0111 when embedded RP is used. Then the

low-order bits of the normally reserved field in the IPv6multicast address carry the 4-bit

RP interface identifier (RIID).

When the IPv6 address of the RP is embedded in a unicast-prefix-based any-source

multicast (ASM) address, all of the following conditions must be true:

• The address must be an IPv6multicast address and have 0111 in the flags field (that

is, the address is part of the prefix FF70::/12).

• The 8-bit prefix length (plen) field must not be all 0. An all 0 plen field implies that

SSM is in use.

• The 8-bit prefix length field value must not be greater than 64, which is the length of

the network prefix field in unicast-prefix-based ASM addresses.

The routing platformderives the value of the interdomain RPby copying the prefix length

field number of bits from the 64-bit network prefix field in the received IPv6multicast

address to an empty 128-bit IPv6 address structure and copying the last bits from the

4-bit RIID. For example, if the prefix length field bits have the value 32, then the routing

platform copies the first 32 bits of the IPv6multicast address network prefix field to an

all-0 IPv6 address and appends the last four bits determined by the RIID. See

Figure 15 on page 148 for an illustration of this process.
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Figure 15: Extracting the Embedded RP IPv6 Address

For example, the administrator of IPv6 network 2001:DB8::/32 sets up an RP for the

2001:DB8:BEEF:FEED::/96 subnet. In that case, the received embedded RP IPv6 ASM

address has the form:

FF70:y40:2001:DB8:BEEF:FEED::/96

and the derived RP IPv6 address has the form:

2001:DB8:BEEF:FEED::y

where y is the RIID (y cannot be 0).

When configured, the routing platform checks for embedded RP information in every

PIM join request received for IPv6. The use of embedded RP does not change the

processing of IPv6multicast and RPs in any way, except that the embedded RP address

is used if available and selected for use. There is no need to specify the IPv6 address

family for embedded RP configuration because the information can be used only if IPv6

multicast is properly configured on the routing platform.

The following receive events trigger extraction of an IPv6 embedded RP address on the

routing platform:

• Multicast ListenerDiscovery (MLD) report for anembeddedRPmulticast groupaddress

• PIM join message with an embedded RPmulticast group address

• Static embedded RPmulticast group address associated with an interface

• Packets sent to an embedded RPmulticast group address received on the DR

The embedded RP node discovered through these events is added if it does not already

exist on the routing platform. The routing platform chooses the embedded RP as the RP

for a multicast group before choosing an RP learned through BSRs or a statically

configured RP. The embedded RP is removed whenever all PIM join states using this RP

are removed or the configuration changes to remove the embedded RP feature.
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Configuring PIM Embedded RP for IPv6

You configure embedded RP to allowmultidomain IPv6multicast networks to find RPs

inother routingdomains. EmbeddedRPembedsanRPaddress insidePIM joinmessages

and other types of messages sent between routing domains. Global IPv6multicast

between routing domains has been possible only with source-specific multicast (SSM)

because there is no way to convey information about IPv6multicast RPs between PIM

sparsemode RPs. In IPv4multicast networks, this information is conveyed between PIM

RPs using MSDP, but there is no IPv6 support in current MSDP standards. IPv6 uses the

conceptofanembeddedRPto resolve this issuewithout requiringSSM.Thus, embedded

RP enables you can deploy IPv6 with any-source multicast (ASM).

Embedded RP is disabled by default.

When you configure embedded RP for IPv6, embedded RPs are preferred to RPs

discovered by IPv6 any otherway. You configure embeddedRP independent of any other

IPv6multicast properties. This feature is applied only when IPv6multicast is properly

configured.

You can configure embedded RP globally or for a routing instance. This example shows

the routing instance configuration.

To configure embedded RP for IPv6 PIM sparse mode:

1. Define which multicast addresses or prefixes can embed RP address information. If

messages within a group range contain embedded RP information and the group

range is not configured, the embedded RP in that group range is ignored. Any valid

unicast-prefix-based ASM address can be used as a group range. The default group

range is FF70::/12 to FFF0::/12. Messages with embedded RP information that do not

match any configured group ranges are treated as normal multicast addresses.

[edit routing-instances vpn-A protocols pim rp embedded-rp]
user@host# set group-ranges fec0::/10

If the derived RP address is not a valid IPv6 unicast address, it is treated as any other

multicast group address and is not used for RP information. Verification fails if the

extracted RP address is a local interface, unless the routing device is configured as

an RP and the extracted RP address matches the configured RP address. Then the

local RP determines whether it is configured to act as an RP for the embedded RP

multicast address.

2. Limit the number of embedded RPs created in a specific routing instance. The range

is from 1 through 500. The default is 100.

[edit routing-instances vpn-A protocols pim rp]
user@host# setmaximum-rps 50

3. Monitor theoperationby running the showpimrpsand showpimstatisticscommands.

Related
Documentation

Configuring PIM Auto-RP on page 134•

• Configuring PIM Bootstrap Router on page 130

• Configuring a Designated Router for PIM on page 92
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• Examples: Configuring PIM Sparse Mode on page 101

• Configuring Basic PIM Settings on page 79

Configuring PIM Filtering

• Understanding Multicast Message Filters on page 150

• Filtering MAC Addresses on page 151

• Filtering RP and DR Register Messages on page 151

• Filtering MSDP SAMessages on page 152

• Configuring Interface-Level PIM Neighbor Policies on page 152

• Filtering Outgoing PIM Join Messages on page 153

• Example:StoppingOutgoingPIMRegisterMessagesonaDesignatedRouteronpage 154

• Filtering Incoming PIM Join Messages on page 157

• Example: Rejecting Incoming PIM Register Messages on RP Routers on page 158

• Configuring Register Message Filters on a PIM RP and DR on page 161

UnderstandingMulticast Message Filters

Multicast sources and routers generate a considerable number of control messages,

especially when using PIM sparsemode. Thesemessages form distribution trees, locate

rendezvous points (RPs) and designated routers (DRs), and transition from one type of

tree to another. In most cases, this multicast messaging system operates transparently

and efficiently. However, in some configurations, more control over the sending and

receiving of multicast control messages is necessary.

You can configure multicast filtering to control the sending and receiving of multicast

control messages.

To prevent unauthorized groups and sources from registering with an RP router, you can

define a routing policy to reject PIM register messages from specific groups and sources

and configure the policy on the designated router or the RP router.

• If you configure the reject policy on an RP router, it rejects incoming PIM register

messages from the specified groups and sources. The RP router also sends a register

stopmessage bymeans of unicast to the designated router. On receiving the register

stopmessage, the designated router sends periodic null register messages for the

specified groups and sources to the RP router.

• If you configure the reject policy on a designated router, it stops sending PIM register

messages for the specified groups and sources to the RP router.

NOTE: If youhaveconfigured the rejectpolicyonanRProuter,we recommend
that you configure the same policy on all the RP routers in your multicast
network.
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NOTE: If you delete a group and source address from the reject policy
configured on an RP router and commit the configuration, the RP router will
register the group and source only when the designated router sends a null
register message.

FilteringMACAddresses

Whena router is exclusively configuredwithmulticast protocols onan interface,multicast

sets the interface media access control (MAC) filter to multicast promiscuous mode,

and the number of multicast groups is unlimited. However, when the router is not

exclusively used formulticasting and other protocols such as OSPF, Routing Information

Protocol version2(RIPv2), orNetworkTimeProtocol (NTP)areconfiguredonan interface,

each of these protocols individually requests that the interface program the MAC filter

to pick up its respective multicast group only. In this case, without multicast configured

on the interface, the maximum number of multicast MAC filters is limited to 20. For

example, the maximum number of interface MAC filters for protocols such as OSPF

(multicast group 224.0.0.5) is 20, unless a multicast protocol is also configured on the

interface.

No configuration is necessary for MAC filters.

Filtering RP and DR Register Messages

You can filter Protocol Independent Multicast (PIM) register messages sent from the

designated router (DR) or to the rendezvous point (RP). The PIM RP keeps track of all

active sources in a single PIM sparse mode domain. In some cases, more control over

which sources anRPdiscovers, orwhich sources aDRnotifies otherRPsabout, is desired.

A high degree of control over PIM register messages is provided by RP and DR register

message filtering. Message filtering also prevents unauthorized groups and sources from

registering with an RP router.

Register messages that are filtered at a DR are not sent to the RP, but the sources are

available to local users. Register messages that are filtered at an RP arrive from source

DRs, but are ignored by the router. Sources onmulticast group traffic can be limited or

directed by using RP or DR register message filtering alone or together.

If the action of the register filter policy is to discard the registermessage, the router needs

to send a register-stopmessage to the DR. Register-stopmessages are throttled to

prevent malicious users from triggering them on purpose to disrupt the routing process.

Multicast group and source information is encapsulated inside unicast IP packets. This

feature allows the router to inspect the multicast group and source information before

sending or accepting the PIM register message.

Incoming registermessages toanRParepassed through theconfigured registermessage

filtering policy before any further processing. If the register message is rejected, the RP

router sends a register-stopmessage to the DR. When the DR receives the register-stop

message, the DR stops sending register messages for the filtered groups and sources to

the RP. Two fields are used for register message filtering:
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• Groupmulticast address

• Source address

The syntax of the existing policy statements is used to configure the filtering on these

two fields. The route-filter statement is useful for multicast group address filtering, and

the source-address-filter statement is useful for source address filtering. In most cases,

the action is to reject the register messages, but more complex filtering policies are

possible.

Filtering cannot be performed on other header fields, such as DR address, protocol, or

port. In some configurations, an RPmight not send register-stopmessages when the

policy action is to discard the register messages. This has no effect on the operation of

the feature, but the router will continue to receive register messages.

When anycast RP is configured, register messages can be sent or received by the RP. All

the RPs in the anycast RP set need to be configured with the same RP register message

filtering policies. Otherwise, it might be possible to circumvent the filtering policy.

FilteringMSDP SAMessages

Along with applying MSDP source active (SA) filters on all external MSDP sessions (in

and out) to prevent SAs for groups and sources from leaking in and out of the network,

you need to apply bootstrap router (BSR) filters. Applying a BSR filter to the boundary

of a network prevents foreign BSRmessages (which announce RP addresses) from

leaking into your network. Since the routers in a PIM sparse-mode domain need to know

the address of only oneRP router, havingmore than one in the network can create issues.

If you did not use multicast scoping to create boundary filters for all customer-facing

interfaces, youmight want to use PIM join filters. Multicast scopes prevent the actual

multicast data packets from flowing in or out of an interface. PIM join filters prevent PIM

sparse-mode state from being created in the first place. Since PIM join filters apply only

to the PIM sparse-mode state, it might bemore beneficial to use multicast scoping to

filter the actual data.

NOTE: When you apply firewall filters, firewall actionmodifiers, such as log,

sample, andcount,workonlywhenyouapply the filteronan inbound interface.

Themodifiers do not work on an outbound interface.

Configuring Interface-Level PIM Neighbor Policies

You can configure a policy to filter unwanted PIM neighbors. In the following example,

the PIM interface compares neighbor IP addresses with the IP address in the policy

statement before any hello processing takes place. If any of the neighbor IP addresses

(primary or secondary) match the IP address specified in the prefix list, PIM drops the

hello packet and rejects the neighbor.

If you configure a PIM neighbor policy after PIM has already established a neighbor

adjacency to an unwanted PIM neighbor, the adjacency remains intact until the neighbor
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hold time expires.When the unwanted neighbor sends another hellomessage to update

its adjacency, the router recognizes the unwanted address and rejects the neighbor.

To configure a policy to filter unwanted PIM neighbors:

1. Configure the policy. The neighbor policy must be a properly structured policy

statement that uses a prefix list (or a route filter) containing the neighbor primary

address (or any secondary IP addresses) in a prefix list, and the reject option to reject

the unwanted address.

[edit policy-options]
user@host# set prefix-list nbrGroup 1 20.20.20.1/32
user@host# set policy-statement nbr-policy from prefix-list nbrGroup1
user@host# set policy-statement nbr-policy then reject

2. Configure the interface globally or in the routing instance. This example shows the

configuration for the routing instance.

[edit routing-instances PIM.master protocols pim]
user@host# set neighbor-policy nbr-policy

3. Verify the configuration by checking the Hello dropped on neighbor policy field in the

output of the show pim statistics command.

Filtering Outgoing PIM Join Messages

When the core of your network is using MPLS, PIM join and prunemessages stop at the

customer edge (CE) routers and are not forwarded toward the core, because these

routers do not have PIM neighbors on the core-facing interfaces. When the core of your

network is using IP, PIM join and prunemessages are forwarded to the upstream PIM

neighbors in the core of the network.

When the core of your network is using amix of IP and MPLS, youmight want to filter

certain PIM join and prunemessages at the upstream egress interface of the CE routers.

Youcan filterPIMsparsemode(PIM-SM) joinandprunemessagesat theegress interfaces

for IPv4 and IPv6 in the upstream direction. Themessages can be filtered based on the

group address, source address, outgoing interface, PIM neighbor, or a combination of

these values. If the filter is removed, the join is sent after thePIMperiodic join timer expires.

To filter PIM sparse mode join and prunemessages at the egress interfaces, create a

policy rejecting the group address, source address, outgoing interface, or PIM neighbor,

and then apply the policy.

The following example filters PIM join and prunemessages for group addresses 224.0.1.2

and 225.1.1.1.

1. In configuration mode, create the policy.

user@host#setpolicy-optionspolicy-statementblock-groupstermt1 fromroute-filter
224.0.1.2/32 exact

user@host#setpolicy-optionspolicy-statementblock-groupstermt1 fromroute-filter
225.1.1.1/32 exact

user@host# set policy-options policy-statement block-groups term t1 then reject
user@host# set policy-options policy-statement block-groups term last then accept
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2. Verify the policy configuration by running the show policy-options command.

user@host# show policy-options
policy-statement block-groups {
term t1 {
from {
route-filter 224.0.1.2/32 exact;
route-filter 225.1.1.1/32 exact;
then reject;

}
term last {
then accept;

}
}

3. Apply the PIM join and prunemessage filter.

user@host> set protocols pim export block-groups

4. After the configuration is committed, use the show pim statistics command to verify

that outgoing PIM join and prunemessages are being filtered.

user@host> show pim statistics | grep filtered
RP Filtered Source                     0

Rx Joins/Prunes filtered               0

Tx Joins/Prunes filtered               254

The egress filter count is shown on the Tx Joins/Prunes filtered line.

Example: Stopping Outgoing PIM Register Messages on a Designated Router

This example shows how to stop outgoing PIM registermessages on a designated router.

• Requirements on page 154

• Overview on page 155

• Configuration on page 155

• Verification on page 156

Requirements

Before you begin:

1. Determine whether the router is directly attached to anymulticast sources. Receivers

must be able to locate these sources.

2. Determine whether the router is directly attached to any multicast group receivers. If

receivers are present, IGMP is needed.

3. Determinewhether toconfiguremulticast tousesparse, dense, or sparse-densemode.

Eachmode has different configuration considerations.

4. Determine the address of the RP if sparse or sparse-densemode is used.

5. Determine whether to locate the RP with the static configuration, BSR, or auto-RP

method.
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6. Determine whether to configure multicast to use its own RPF routing table when

configuring PIM in sparse, dense, or sparse-densemode.

7. Configure the SAP and SDP protocols to listen formulticast session announcements.

8. Configure IGMP.

9. Configure the PIM static RP.

10. Filter PIM register messages from unauthorized groups and sources. See “Example:

Rejecting Incoming PIM Register Messages on RP Routers” on page 158.

Overview

In this example, you configure the group address as 224.2.2.2/32 and the source address

in thegroupas20.20.20.1/32. Youset thematchaction tonot sendPIM registermessages

for the group and source address. Then you configure the policy on the designated router

to stop-pim-register-msg-dr.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

set policy-options policy-statement stop-pim-register-msg-dr from route-filter
224.2.2.2/32 exact

setpolicy-optionspolicy-statementstop-pim-register-msg-dr fromsource-address-filter
20.20.20.1/32 exact

set policy-options policy-statement stop-pim-register-msg-dr then reject
set protocols pim rp dr-register-policy stop-pim-register-msg-dr

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For instructions on how to do that, see Using the CLI Editor in Configuration

Mode in the CLI User Guide.

To stop outgoing PIM register messages on a designated router:

1. Configure the policy options.

[edit]
user@host# edit policy-options

2. Set the group address.

[edit policy-options]
user@host# set policy statement stop-pim-register-msg-dr from route-filter
224.2.2.2/32 exact

3. Set the source address.

[edit policy-options]
user@host# set policy statement stop-pim-register-msg-dr from
source-address-filter 20.20.20.1/32 exact

4. Set the match action.
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[edit policy-options]
user@host# set policy statement stop-pim-register-msg-dr then reject

5. Assign the policy.

[edit]
user@host# set dr-register-policy stop-pim-register-msg-dr

Results Fromconfigurationmode, confirmyour configurationby entering the showpolicy-options

and showprotocolscommands. If theoutputdoesnotdisplay the intendedconfiguration,

repeat the configuration instructions in this example to correct it.

[edit]
user@host# show policy-options
policy-statement stop-pim-register-msg-dr {
from {
route-filter 224.2.2.2/32 exact;
source-address-filter 20.20.20.1/32 exact;
}
then reject;

}
[edit]
user@host# show protocols
pim {
rp {
dr-register-policy stop-pim-register-msg-dr;
}

}

If you are done configuring the device, enter commit from configuration mode.

Verification

To confirm that the configuration is working properly, perform these tasks:

• Verifying SAP and SDP Addresses and Ports on page 156

• Verifying the IGMP Version on page 156

• Verifying the PIMMode and Interface Configuration on page 157

• Verifying the PIM RP Configuration on page 157

Verifying SAP and SDP Addresses and Ports

Purpose Verify that SAP and SDP are configured to listen on the correct group addresses and

ports.

Action From operational mode, enter the show sap listen command.

Verifying the IGMP Version

Purpose Verify that IGMP version 2 is configured on all applicable interfaces.

Action From operational mode, enter the show igmp interface command.
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Verifying the PIMMode and Interface Configuration

Purpose Verify that PIM sparse mode is configured on all applicable interfaces.

Action From operational mode, enter the show pim interfaces command.

Verifying the PIM RP Configuration

Purpose Verify that the PIM RP is statically configured with the correct IP address.

Action From operational mode, enter the show pim rps command.

Filtering Incoming PIM Join Messages

Multicast scoping controls the propagation of multicast messages. Whereas multicast

scoping prevents the actualmulticast data packets from flowing in or out of an interface,

PIM join filters prevent a state from being created in a router. A state—the (*,G) or (S,G)

entries—is the information used for forwarding unicast or multicast packets. Using PIM

join filters prevents the transport of multicast traffic across a network and the dropping

of packets at a scopeat the edgeof thenetwork. Also, PIM join filters reduce thepotential

for denial-of-service (DoS) attacks and PIM state explosion—large numbers of PIM join

messages forwarded to each router on the rendezvous-point tree (RPT), resulting in

memory consumption.

TousePIM join filters toefficiently restrictmulticast traffic fromcertain sourceaddresses,

create and apply the routing policy across all routers in the network.

See Table 8 on page 157 for a list of match conditions.

Table 8: PIM Join Filter Match Conditions

Matches OnMatch Condition

Router interface or interfaces specified by name or IP addressinterface

Neighbor address (the source address in the IP header of the join and
prunemessage)

neighbor

Multicast group address embedded in the join and prunemessageroute-filter

Multicast source address embedded in the join and prunemessagesource-address-filter

The following example shows how to create a PIM join filter. The filter is composed of a

route filter and a source address filter—bad-groups and bad-sources, respectively. the

bad-groups filter prevents (*,G) or (S,G) joinmessages from being received for all groups

listed. The bad-sources filter prevents (S,G) join messages from being received for all

sources listed. The bad-groups filter and bad-sources filter are in two different terms. If

route filters and source address filters are in the same term, they are logically ANDed.
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To filter incoming PIM join messages:

1. Configure the policy.

[edit policy-statement pim-join-filter term bad-groups]
user@host# set from route-filter 224.0.1.2/32 exact
user@host# set from route-filter 239.0.0.0/8 orlonger
user@host# set then reject

[edit policy-statement pim-join-filter term bad-sources]
user@host# set from source-address-filter 10.0.0.0/8 orlonger
user@host# set from source-address-filter 127.0.0.0/8 orlonger
user@host# set then reject

[edit policy-statement pim-join-filter term last]
user@host# set then accept

2. Apply one or more policies to routes being imported into the routing table from PIM.

[edit protocols pim]
user@host# set import pim-join-filter

3. Verify the configuration by checking the output of the show pim join and show policy

commands.

Example: Rejecting Incoming PIM Register Messages on RP Routers

This example shows how to reject incoming PIM register messages on RP routers.

• Requirements on page 158

• Overview on page 159

• Configuration on page 159

• Verification on page 160

Requirements

Before you begin:

1. Determine whether the router is directly attached to anymulticast sources. Receivers

must be able to locate these sources.

2. Determine whether the router is directly attached to any multicast group receivers. If

receivers are present, IGMP is needed.

3. Determinewhether toconfiguremulticast tousesparse, dense, or sparse-densemode.

Eachmode has different configuration considerations.

4. Determine the address of the RP if sparse or sparse-densemode is used.

5. Determine whether to locate the RP with the static configuration, BSR, or auto-RP

method.

6. Determine whether to configure multicast to use its own RPF routing table when

configuring PIM in sparse, dense, or sparse-densemode.

7. Configure the SAP and SDP protocols to listen formulticast session announcements.

See “Configuring the Session Announcement Protocol” on page 279.
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8. Configure IGMP. See “Configuring IGMP” on page 23.

9. Configure the PIM static RP. See “Configuring Static RP” on page 123.

Overview

In this example, you configure the group address as 224.1.1.1/32 and the source address

in the group as 10.10.10.1/32. You set the match action to reject PIM register messages

and assign reject-pim-register-msg-rp as the policy on the RP.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level

and then enter commit from configuration mode.

set policy-options policy-statement reject-pim-register-msg-rp from route-filter
224.1.1.1/32 exact

setpolicy-optionspolicy-statement reject-pim-register-msg-rpfromsource-address-filter
10.10.10.1/32 exact

set policy-options policy-statement reject-pim-register-msg-rp then reject
set protocols pim rp rp-register-policy reject-pim-register-msg-rp

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For instructions on how to do that, see Using the CLI Editor in Configuration

Mode in the CLI User Guide.

To reject the incoming PIM register messages on an RP router:

1. Configure the policy options.

[edit]
user@host# edit policy-options

2. Set the group address.

[edit policy-options]
user@host# set policy statement reject-pim-register-msg-rp from route-filter
224.1.1.1/32 exact

3. Set the source address.

[edit policy-options]
user@host# set policy statement reject-pim-register-msg-rp from
source-address-filter 10.10.10.1/32 exact

4. Set the match action.

[edit policy-options]
user@host# set policy statement reject-pim-register-msg-rp then reject

5. Configure the protocol.

[edit]
user@host# edit protocols pim rp

6. Assign the policy.
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[edit]
user@host# set rp-register-policy reject-pim-register-msg-rp

Results Fromconfigurationmode, confirmyour configurationby entering the showpolicy-options

and show protocols pim command. If the output does not display the intended

configuration, repeat the configuration instructions in this example to correct it.

[edit]
user@host# show policy-options
policy-statement reject-pim-register-msg-rp {
from {
route-filter 224.1.1.1/32 exact;
source-address-filter 10.10.10.1/32 exact;
}
then reject;

}
[edit]
user@host# show protocols pim
rp {
rp-register-policy reject-pim-register-msg-rp;

}

If you are done configuring the device, enter commit from configuration mode.

Verification

To confirm that the configuration is working properly, perform these tasks:

• Verifying SAP and SDP Addresses and Ports on page 160

• Verifying the IGMP Version on page 160

• Verifying the PIMMode and Interface Configuration on page 160

• Verifying the PIM Register Messages on page 161

Verifying SAP and SDP Addresses and Ports

Purpose Verify that SAP and SDP are configured to listen on the correct group addresses and

ports.

Action From operational mode, enter the show sap listen command.

Verifying the IGMP Version

Purpose Verify that IGMP version 2 is configured on all applicable interfaces.

Action From operational mode, enter the show igmp interface command.

Verifying the PIMMode and Interface Configuration

Purpose Verify that PIM sparse mode is configured on all applicable interfaces.

Action From operational mode, enter the show pim interfaces command.
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Verifying the PIM Register Messages

Purpose Verify whether the rejected policy on the RP router is enabled.

Action Fromoperationalmode, enter the showpolicy-optionsand showprotocolspimcommand.

Configuring Register Message Filters on a PIM RP and DR

PIM registermessagesare sent to the rendezvouspoint (RP)byadesignated router (DR).

When a source for a group starts transmitting, the DR sends unicast PIM register packets

to the RP.

Register messages have the following purposes:

• Notify the RP that a source is sending to a group.

• Deliver the initial multicast packets sent by the source to the RP for delivery down the

shortest-path tree (SPT).

ThePIMRPkeeps track of all active sources in a singlePIMsparsemodedomain. In some

cases, you want more control over which sources an RP discovers, or which sources a

DR notifies other RPs about. A high degree of control over PIM register messages is

provided by RP or DR register message filtering. Message filtering prevents unauthorized

groups and sources from registering with an RP router.

You configure RP or DR register message filtering to control the number and location of

multicast sources that an RP discovers. You can apply register message filters on a DR

tocontrol outgoing registermessages, or apply themonanRP tocontrol incoming register

messages.

When anycast RP is configured, all RPs in the anycast RP set need to be configured with

the same register message filtering policy.

You can configure message filtering globally or for a routing instance. These examples

show the global configuration.

ToconfigureanRPfilter todrop the registerpackets formulticastgroup range224.1.1.0/24

from source address 10.10.94.2:

1. On the RP, configure the policy.

[edit policy-options policy-statement incoming-policy-for-rp from]
user@host# set route-filter 224.1.1.0/24 orlonger
user@host# set source-address-filter 10.10.94.2/32 exact
user@host# set then reject
user@host# exit

2. Apply the policy to the RP.

[edit protocols pim rp]
user@host# set rp-register-policy incoming-policy-for-rp
user@host# set local address 10.10.10.5
user@host# exit
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To configure a DR filter to prevent sending register packets for group range 224.1.1.0/24

and source address 10.10.10.1/32:

1. On the DR, configure the policy.

[edit policy-options policy-statement outgoing-policy-for-rp]
user@host# set from route-filter 224.1.1.0/24 orlonger
user@host# set from source-address-filter 10.10.10.1/32 exact
user@host# set then reject
user@host# exit

2. Apply the policy to the DR.

The static address is the address of the RP to which you do not want the DR to send

the filtered register messages.

[edit protocols pim rp]
user@host# set dr-register-policy outgoing-policy-for-dr
user@host# set static 10.10.10.3
user@host# exit

To configure a policy expression to accept registermessages formulticast group 224.1.1.5

but reject those for 224.1.1.1:

1. On the RP, configure the policies.

[edit policy-options policy-statement reject_224_1_1_1]
user@host# set from route-filter 224.1.1.0/24 orlonger
user@host# set from source-address-filter 10.10.94.2/32 exact
user@host# set then reject
user@host# exit

[edit policy-options policy-statement accept_224_1_1_5]
user@host# set term one from route-filter 224.1.1.5/32 exact
user@host# set term one from source-address-filter 10.10.94.2/32 exact
user@host# set term one then accept
user@host# set term two then reject
user@host# exit

2. Apply the policies to the RP.

[edit protocols pim rp]
user@host# set rp-register-policy [ reject_224_1_1_1 | accept_224_1_1_5 ]
user@host# set local address 10.10.10.5
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Tomonitor the operation of the filters, run the show pim statistics command. The

command output contains the following fields related to filtering:

• RP Filtered Source

• Rx Joins/Prunes filtered

• Tx Joins/Prunes filtered

• Rx Register msgs filtering drop

• Tx Register msgs filtering drop

Related
Documentation

Configuring PIM Auto-RP on page 134•

• Configuring PIM Bootstrap Router on page 130

• Configuring PIM Dense Mode on page 95

• Configuring a Designated Router for PIM on page 92

• Example: Configuring Nonstop Active Routing for PIM on page 229

• Examples: Configuring PIM RPT and SPT Cutover on page 163

• Configuring PIM Sparse-Dense Mode on page 98

• ConfiguringPIMand theBidirectional ForwardingDetection (BFD)Protocol onpage215

• Configuring Basic PIM Settings on page 79

Examples: Configuring PIM RPT and SPT Cutover

• Understanding Multicast Rendezvous Points, Shared Trees, and Rendezvous-Point

Trees on page 163

• Building an RPT Between the RP and Receivers on page 165

• PIM Sparse Mode Source Registration on page 165

• Multicast Shortest-Path Tree on page 168

• SPT Cutover on page 169

• SPT Cutover Control on page 172

• Example: Configuring the PIM Assert Timeout on page 172

• Example: Configuring the PIM SPT Threshold Policy on page 174

UnderstandingMulticast Rendezvous Points, Shared Trees, and Rendezvous-Point Trees

In a shared tree, the root of the distribution tree is a router, not a host, and is located

somewhere in the core of the network. In the primary sparse modemulticast routing

protocol, Protocol Independent Multicast sparse mode (PIM SM), the core router at the

root of the shared tree is the rendezvous point (RP). Packets from the upstream source

and join messages from the downstream routers “rendezvous” at this core router.

163Copyright © 2017, Juniper Networks, Inc.

Chapter 7: Routing Content to Larger, Sparser Groups with PIM Sparse Mode



In theRPmodel, other routers donot need to know theaddresses of the sources for every

multicast group. All they need to know is the IP address of the RP router. The RP router

discovers the sources for all multicast groups.

The RPmodel shifts the burden of finding sources ofmulticast content from each router

(the (S,G) notation) to the network (the (*,G) notation knows only the RP). Exactly how

the RP finds the unicast IP address of the source varies, but theremust be somemethod

to determine the proper source for multicast content for a particular group.

Consider a set ofmulticast routerswithout any activemulticast traffic for a certain group.

When a router learns that an interested receiver for that group is on one of its directly

connected subnets, the router attempts to join the distribution tree for that group back

to the RP, not to the actual source of the content.

To join the shared tree, or rendezvous-point tree (RPT) as it is called in PIM sparsemode,

the router must do the following:

• Determine the IP address of the RP for that group. Determining the address can be as

simple as static configuration in the router, or as complex as a set of nested protocols.

• Build the shared tree for that group. The router executes an RPF check on the RP

address in its routing table, which produces the interface closest to the RP. The router

now detects that multicast packets from this RP for this group need to flow into the

router on this RPF interface.

• Senda joinmessageouton this interfaceusing thepropermulticastprotocol (probably

PIM sparse mode) to inform the upstream router that it wants to join the shared tree

for that group. This message is a (*,G) join message because S is not known. Only the

RP is known, and the RP is not actually the source of themulticast packets. The router

receiving the (*,G) joinmessage adds the interface onwhich themessagewas received

to its outgoing interface list (OIL) for the group and also performs an RPF check on the

RP address. The upstream router then sends a (*,G) join message out from the RPF

interface toward the source, informing the upstream router that it also wants to join

the group.

Each upstream router repeats this process, propagating join messages from the RPF

interface, building the shared tree as it goes. The process stops when the join message

reaches one of the following:

• The RP for the group that is being joined

• A router along the RPT that already has amulticast forwarding state for the group that

is being joined

In either case, the branch is created, and packets can flow from the source to the RP and

from the RP to the receiver. Note that there is no guarantee that the shared tree (RPT)

is the shortest path tree to the source. Most likely it is not. However, there are ways to

“migrate” a shared tree to an SPT once the flow of packets begins. In other words, the

forwarding state can transition from (*,G) to (S,G). The formation of both types of tree

depends heavily on the operation of the RPF check and the RPF table.
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Building an RPT Between the RP and Receivers

The RPT is the path between the RP and receivers (hosts) in a multicast group (see

Figure 16 on page 165). The RPT is built bymeans of a PIM joinmessage froma receiver's

DR:

1. Areceiver sendsa request to joingroup(G) inan InternetGroupManagementProtocol

(IGMP)hostmembership report. APIMsparse-mode router, the receiver’sDR, receives

the report on a directly attached subnet and creates an RPT branch for the multicast

group of interest.

2. The receiver’s DR sends a PIM joinmessage to its RPF neighbor, the next-hop address

in the RPF table, or the unicast routing table.

3. The PIM join message travels up the tree and is multicast to the ALL-PIM-ROUTERS

group (224.0.0.13). Each router in the tree finds its RPF neighbor by using either the

RPF table or the unicast routing table. This is done until the message reaches the RP

and forms the RPT. Routers along the path set up themulticast forwarding state to

forward requestedmulticast traffic back down the RPT to the receiver.

Figure 16: Building an RPT Between the RP and the Receiver

PIM SparseMode Source Registration

TheRPT is aunidirectional tree, permitting traffic to flowdown fromtheRP to the receiver

inonedirection. Formulticast traffic to reach the receiver fromthesource, anotherbranch

of the distribution tree, called the shortest-path tree, needs to be built from the source's

DR to the RP.
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The shortest-path tree is created in the following way:

1. The source becomes active, sending out multicast packets on the LAN to which it is

attached. The source’s DR receives the packets and encapsulates them in a PIM

register message, which it sends to the RP router (see Figure 17 on page 166).

2. When the RP router receives the PIM registermessage from the source, it sends a PIM

join message back to the source.

Figure 17: PIM Register Message and PIM Join Message Exchanged

3. The source’s DR receives the PIM join message and begins sending traffic down the

SPT toward the RP router (see Figure 18 on page 167).

4. Once traffic is receivedby theRP router, it sendsa register stopmessage to the source’s

DR to stop the register process.
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Figure 18: Traffic Sent from the Source to the RP Router

5. The RP router sends the multicast traffic down the RPT toward the receiver (see

Figure 19 on page 167).

Figure 19: Traffic Sent from the RP Router Toward the Receiver
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Multicast Shortest-Path Tree

The distribution tree used for multicast is rooted at the source and is the shortest-path

tree (SPT) aswell. Consider a set ofmulticast routerswithout any activemulticast traffic

for a certain group (that is, they have nomulticast forwarding state for that group).When

a router learns that an interested receiver for that group is on oneof its directly connected

subnets, the router attempts to join the tree for that group.

To join the distribution tree, the router determines the unicast IP address of the source

for that group. This address can be a simple static configuration on the router, or as

complex as a set of protocols.

To build the SPT for that group, the router executes an a reverse path forwarding (RPF)

check on the source address in its routing table. The RPF check produces the interface

closest to the source, which is where multicast packets from this source for this group

need to flow into the router.

The router next sends a join message out on this interface using the proper multicast

protocol to inform the upstream router that it wants to join the distribution tree for that

group. This message is an (S,G) join message because both S and G are known. The

router receiving the (S,G) join message adds the interface on which the message was

received to its output interface list (OIL) for the group and also performs an RPF check

on the source address. The upstream router then sends an (S,G) join message out on

the RPF interface toward the source, informing the upstream router that it also wants to

join the group.

Each upstream router repeats this process, propagating joins out on the RPF interface,

building the SPT as it goes. The process stops when the join message does one of two

things:

• Reaches the router directly connected to the host that is the source.

• Reaches a router that already has multicast forwarding state for this source-group

pair.

In either case, the branch is created, each of the routers has multicast forwarding state

for the source-group pair, and packets can flow down the distribution tree from source

to receiver. The RPF check at each router makes sure that the tree is an SPT.

SPTs are always the shortest path, but they are not necessarily short. That is, sources

and receivers tend to be on the periphery of a router network, not on the backbone, and

multicast distribution trees have a tendency to sprawl across almost every router in the

network. Becausemulticast traffic can overwhelm a slow interface, and one packet can

easily become a hundred or a thousand on the opposite side of the backbone, it makes

sense to provide a shared tree as a distribution tree so that the multicast source can be

locatedmore centrally in the network, on the backbone. This sharing of distribution trees

with roots in the core network is accomplished by amulticast rendezvous point.
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SPT Cutover

Instead of continuing to use the SPT to the RP and the RPT toward the receiver, a direct

SPT is created between the source and the receiver in the following way:

1. Once the receiver’s DR receives the first multicast packet from the source, the DR

sends a PIM join message to its RPF neighbor (see Figure 20 on page 169).

2. Thesource’sDR receives thePIM joinmessage, andanadditional (S,G) state is created

to form the SPT.

3. Multicast packets from that particular source begin coming from the source's DR and

flowing down the new SPT to the receiver’s DR. The receiver’s DR is now receiving

two copies of eachmulticast packet sent by the source—one from the RPT and one

from the new SPT.

Figure 20: Receiver DR Sends a PIM Join Message to the Source

4. To stop duplicate multicast packets, the receiver’s DR sends a PIM prunemessage

toward the RP router, letting it know that the multicast packets from this particular

source coming in from the RPT are no longer needed (see Figure 21 on page 170).
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Figure 21: PIM PruneMessage Is Sent from the Receiver’s DR Toward the
RP Router

5. The PIM prunemessage is received by the RP router, and it stops sending multicast

packets down to the receiver’s DR. The receiver’s DR is gettingmulticast packets only

for this particular source over the new SPT. However, multicast packets from the

source are still arriving from the source’s DR toward the RP router (see

Figure 22 on page 170).

Figure 22: RP Router Receives PIM PruneMessage
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6. To stop the unneededmulticast packets from this particular source, the RP router

sends a PIM prunemessage to the source’s DR (see Figure 23 on page 171).

Figure 23: RP Router Sends a PIM PruneMessage to the Source DR

7. The receiver’s DR now receives multicast packets only for the particular source from

the SPT (see Figure 24 on page 171).

Figure24:Source’sDRStopsSendingDuplicateMulticastPacketsToward
the RP Router
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SPT Cutover Control

In some cases, the last-hop router needs to stay on the shared tree to the RP and not

transition to a direct SPT to the source. Youmight not want the last-hop router to

transition when, for example, a low-bandwidth multicast stream is forwarded from the

RP to a last-hop router. All routers between last hop and source must maintain and

refresh the SPT state. This can become a resource-intensive activity that does not add

much to the network efficiency for a particular pair of source andmulticast group

addresses.

In these cases, you configure an SPT threshold policy on the last-hop router to control

the transition to a direct SPT. An SPT cutover threshold of infinity applied to a

source-group address pairmeans the last-hop routerwill never transition to a direct SPT.

For all other source-group address pairs, the last-hop router transitions immediately to

a direct SPT rooted at the source DR.

Example: Configuring the PIM Assert Timeout

This example shows how to configure the timeout period for a PIM assert forwarder.

• Requirements on page 172

• Overview on page 172

• Configuration on page 174

Requirements

Before you begin:

• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Configure PIM Sparse Mode on the interfaces. See “Enabling PIM Sparse Mode” on

page 106.

Overview

The role ofPIMassertmessages is todetermine the forwarder onanetworkwithmultiple

routers. The forwarder is the router that forwards multicast packets to a network with

multicast groupmembers. The forwarder is generally the same as the PIM DR.

A router sends an assert message when it receives a multicast packet on an interface

that is listed in the outgoing interface list of the matching routing entry. Receiving a

message on an outgoing interface is an indication that more than one router forwards

the samemulticast packets to a network.

In Figure 25 on page 173, both routing devices R1 and R2 forwardmulticast packets for

the same (S,G) entry on a network. Both devices detect this situation and both devices

send assert messages on the Ethernet network. An assert message contains, in addition

to a source address and group address, a unicast cost metric for sending packets to the
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source, and a preferencemetric for the unicast cost. The preferencemetric expresses a

preference between unicast routing protocols. The routing device with the smallest

preferencemetricbecomes the forwarder (alsocalled theassertwinner). If thepreference

metrics are equal, the device that sent the lowest unicast cost metric becomes the

forwarder. If the unicast metrics are also equal, the routing device with the highest IP

address becomes the forwarder. After the transmission of assert messages, only the

forwarder continues to forwardmessages on the network.

Whenanassertmessage is receivedand theRPFneighbor is changed to theassertwinner,

the assert timer is set to an assert timeout period. The assert timeout period is restarted

every time a subsequent assert message for the route entry is received on the incoming

interface. When the assert timer expires, the routing device resets its RPF neighbor

according to its unicast routing table. Then, ifmultiple forwarders still exist, the forwarders

reenter the assert message cycle. In effect, the assert timeout period determines how

oftenmulticast routing devices enter a PIM assert message cycle.

The range is from 5 through 210 seconds. The default is 180 seconds.

Assertmessages are useful for LANs that connectmultiple routing devices and no hosts.

Figure 25 on page 173 shows the topology for this example.

Figure 25: PIM Assert Topology
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Configuration

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure an assert timeout:

1. Configure the timeout period, in seconds.

[edit protocols pim]
user@host# set assert-timeout 60

2. (Optional) Trace assert messages.

[edit protocols pim]
user@host# set traceoptions file PIM.log
user@host# set traceoptions flag assert detail

3. If you are done configuring the device, commit the configuration.

user@host# commit

4. To verify the configuration, run the following commands:

• show pim join

• show pim statistics

Example: Configuring the PIM SPT Threshold Policy

This example shows how to apply a policy that suppresses the transition from the

rendezvous-point tree (RPT) rooted at the RP to the shortest-path tree (SPT) rooted at

the source.

• Requirements on page 174

• Overview on page 175

• Configuration on page 176

• Verification on page 178

Requirements

Before you begin:

• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Configure PIM Sparse Mode on the interfaces. See “Enabling PIM Sparse Mode” on

page 106.
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Overview

Multicast routing devices running PIM sparse mode can forward the same stream of

multicast packets onto the same LAN through an RPT rooted at the RP or through an

SPT rooted at the source. In some cases, the last-hop routing device needs to stay on

the shared RPT to the RP and not transition to a direct SPT to the source. Receiving the

multicast data traffic on SPT is optimal but introducesmore state in the network, which

might not bedesirable in somemulticast deployments. Ideally, low-bandwidthmulticast

streams can be forwarded on the RPT, and high-bandwidth streams can use the SPT.

This example shows how to configure such a policy.

This example includes the following settings:

• spt-threshold—Enables you toconfigureanSPTthresholdpolicyon the last-hop routing

device to control the transition to a direct SPT.When you include this statement in the

main PIM instance, the PE router stays on the RPT for control traffic.

• infinity—Applies an SPT cutover threshold of infinity to a source-group address pair,

so that the last-hop routing device never transitions to a direct SPT. For all other

source-group address pairs, the last-hop routing device transitions immediately to a

directSPT rootedat thesourceDR.This statementmust referenceaproperly configured

policy to set the SPT cutover threshold for a particular source-group pair to infinity.

The use of values other than infinity for the SPT threshold is not supported. You can

configure more than one policy.

• policy-statement—Configures the policy. The simplest type of SPT threshold policy

uses a route filter and source address filter to specify the multicast group and source

addresses and to set the SPT threshold for that pair of addresses to infinity. The policy

is applied to the main PIM instance.

This example sets the SPT transition value for the source-group pair 10.10.10.1 and

224.1.1.1 to infinity. When the policy is applied to the last-hop router, multicast traffic

from this source-group pair never transitions to a direct SPT to the source. Traffic will

continue to arrive through the RP. However, traffic for any other source-group address

combination at this router transitions to a direct SPT to the source.
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Note these points when configuring the SPT threshold policy:

• Configurationchanges to theSPTthresholdpolicyaffecthowthe routingdevicehandles

the SPT transition.

Note these points when configuring the SPT threshold policy:

• Configurationchanges to theSPTthresholdpolicyaffecthowthe routingdevicehandles

the SPT transition.

Note these points when configuring the SPT threshold policy:

• Configurationchanges to theSPTthresholdpolicyaffecthowthe routingdevicehandles

the SPT transition.

• When thepolicy is configured for the first time, the routingdevice continues to transition

to the direct SPT for the source-group address pair until the PIM-join state is cleared

with the clear pim join command.

• If you do not clear the PIM-join state when you apply the infinity policy configuration

for the first time, youmust apply it before the PE router is brought up.

• When the policy is deleted for a source-group address pair for the first time, the routing

device does not transition to the direct SPT for that source-group address pair until

the PIM-join state is cleared with the clear pim join command.

• When thepolicy is changed for a source-groupaddresspair for the first time, the routing

device does not use the newpolicy until the PIM-join state is clearedwith the clear pim

join command.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level

and then enter commit from configuration mode.

[edit]
set policy-options policy-statement spt-infinity-policy term one from route-filter
224.1.1.1/32 exact

setpolicy-optionspolicy-statementspt-infinity-policytermonefromsource-address-filter
10.10.10.1/32 exact

set policy-options policy-statement spt-infinity-policy term one then accept
set policy-options policy-statement spt-infinity-policy term two then reject
set protocols pim spt-threshold infinity spt-infinity-policy

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For information about navigating the CLI, see the CLI User Guide.

To configure an SPT threshold policy:

1. Apply the policy.

[edit]
user@host# edit protocols pim
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[edit protocols pim]
user@host# set spt-threshold infinity spt-infinity-policy
[edit protocols pim]
user@host# exit

2. Configure the policy.

[edit]
user@host# edit policy-options policy-statement spt-infinity-policy
[edit policy-options policy-statement spt-infinity-policy]
user@host# set term one from route-filter 224.1.1.1/32 exact
[edit policy-options policy-statement spt-infinity-policy]
user@host# set term one from source-address-filter 10.10.10.1/32 exact
[edit policy-options policy-statement spt-infinity-policy]
user@host# set term one then accept
[edit policy-options policy-statement spt-infinity-policy]
user@host# set term two then reject
[edit policy-options policy-statement spt-infinity-policy]
user@host# exit
policy-statement {

3. If you are done configuring the device, commit the configuration.

[edit]
user@host# commit

4. Clear the PIM join cache to force the configuration to take effect.

[edit]
user@host# run clear pim join

Results

Confirm your configuration by entering the show policy-options command and the show

protocolscommandfromconfigurationmode. If theoutputdoesnotdisplay the intended

configuration, repeat the instructions in this example to correct the configuration.

user@host# show policy-options
policy-statement spt-infinity-policy {
term one {
from {
route-filter 224.1.1.1/32 exact;
source-address-filter 10.10.10.1/32 exact;

}
then accept;

}
term two {
then reject;

}
}

user@host# show protocols
pim {
spt-threshold {
infinity spt-infinity-policy;

}
}
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Verification

To verify the configuration, run the show pim join command.

Related
Documentation

• Configuring PIM Auto-RP on page 134

• Configuring PIM Bootstrap Router on page 130

• Configuring PIM Dense Mode on page 95

• Configuring a Designated Router for PIM on page 92

• Configuring PIM Filtering on page 150

• Example: Configuring Nonstop Active Routing for PIM on page 229

• Configuring PIM Sparse-Dense Mode on page 98

• ConfiguringPIMand theBidirectional ForwardingDetection (BFD)Protocol onpage215

• Configuring Basic PIM Settings on page 79
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CHAPTER 8

Receiving Content Directly from the
Source with SSM

• Example: Configuring Source-Specific Multicast on page 179

• Example: Configuring SSMMaps for Different Groups to Different Sources on page 191

Example: Configuring Source-Specific Multicast

• Understanding PIM SSM on page 179

• PIM SSM on page 180

• Source-Specific Multicast Groups Overview on page 182

• Example: Configuring Source-Specific Multicast Groups with Any-Source

Override on page 183

• Example: Configuring an SSM-Only Domain on page 186

• Example: Configuring PIM SSM on a Network on page 187

• Example: Configuring SSMMapping on page 188

Understanding PIM SSM

RFC 1112, the original multicast RFC, supported both many-to-many and one-to-many

models. These came to be known collectively as any-source multicast (ASM) because

ASM allowed one or many sources for a multicast group's traffic. However, an ASM

networkmust be able to determine the locations of all sources for a particular multicast

group whenever there are interested listeners, no matter where the sources might be

located in the network. In ASM, the key function of source discovery is a required function

of the network itself.

Multicast source discovery appears to be an easy process, but in sparse mode it is not.

In densemode, it is simple enough to flood traffic to every router in the whole network

so that every router learns the source address of the content for that multicast group.

However, the flooding presents scalability and network resource use issues and is not a

viable option in sparse mode.

PIMsparsemode (like any sparsemodeprotocol) achieves the required sourcediscovery

functionality without flooding at the cost of a considerable amount of complexity. The

RP routersmust be addedandmust knowallmulticast sources, and complicated shared

distribution trees must be built to the RPs.
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In an environment where many sources come and go, such as for a videoconferencing

service, ASM is appropriate. However, by ignoring themany-to-manymodel and focusing

attention on the one-to-many source-specific multicast (SSM)model, several

commercially promising multicast applications, such as television channel distribution

over the Internet,might bebrought to the Internetmuchmorequickly andefficiently than

if full ASM functionality were required of the network.

PIM SSM is simpler than PIM sparse mode because only the one-to-manymodel is

supported. Initial commercial multicast Internet applications are likely to be available to

subscribers (that is, receivers that issue joinmessages) fromonlya single source (a special

case of SSM covers the need for a backup source). PIM SSM therefore forms a subset

of PIM sparse mode. PIM SSM builds shortest-path trees (SPTs) rooted at the source

immediatelybecause inSSM, the router closest to the interested receiverhost is informed

of theunicast IPaddressof the source for themulticast traffic. That is, PIMSSMbypasses

the RP connection stage through shared distribution trees, as in PIM sparse mode, and

goes directly to the source-based distribution tree.

PIM SSM introduces new terms for many of the concepts in PIM sparse mode. PIM SSM

can technically be used in the entire 224/4multicast address range, although PIM SSM

operation is guaranteed only in the 232/8 range (232.0.0/24 is reserved). The new SSM

terms are appropriate for Internet video applications and are summarized in

Table 9 on page 180.

Table 9: ASM and SSMTerminology

Source-Specific MulticastAny-Source MulticastTerm

S,GGAddress identifier

channelgroupAddress designation

subscribe, unsubscribejoin, leaveReceiver operations

224/4 (guaranteed only for
232/8)

224/4 excluding 232/8Group address range

Although PIMSSMdescribes receiver operations as subscribe and unsubscribe, the same

PIM sparse mode join and leavemessages are used by both forms of the protocol. The

terminology change distinguishes ASM from SSM even though the receiver messages

are identical.

PIM SSM

PIMsource-specificmulticast (SSM)usesasubsetofPIMsparsemodeand IGMPversion3

(IGMPv3) to allow a client to receive multicast traffic directly from the source. PIM SSM

uses the PIM sparse-mode functionality to create an SPT between the receiver and the

source, but builds the SPT without the help of an RP.

By default, the SSM groupmulticast address is limited to the IP address range from

232.0.0.0 through232.255.255.255.However, youcanextendSSMoperations intoanother

ClassD rangeby including thessm-groupsstatementat the [edit routing-optionsmulticast]
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hierarchy level. The default SSM address range from 232.0.0.0 through 232.255.255.255

cannotbeused in thessm-groupsstatement.This statement is foraddingothermulticast

addresses to the default SSM group addresses. This statement does not override the

default SSM group address range.

You can also configure Junos OS to accept any-source multicast (ASM) join messages

(*,G) for groupaddresses thatarewithin thedefault or configured rangeof source-specific

multicast (SSM) groups. This allows you to support a mix of any-source and

source-specific multicast groups simultaneously.

An SSM-configured network has distinct advantages over a traditionally configured PIM

sparse-modenetwork.There isnoneed for shared treesorRPmapping(noRP is required),

or for RP-to-RP source discovery through MSDP.

Deploying SSM is easy. You need to configure PIM sparse mode on all router interfaces

and issue the necessary SSM commands, including specifying IGMPv3 on the receiver's

LAN. If PIMsparsemode isnot explicitly configuredonboth thesourceandgroupmember

interfaces, multicast packets are not forwarded. Source lists, supported in IGMPv3, are

used in PIM SSM. As sources become active and start sending multicast packets,

interested receivers in the SSM group receive the multicast packets.

In a PIM SSM-configured network, a host subscribes to an SSM channel (by means of

IGMPv3), announcing a desire to join group G and source S (see Figure 26 on page 181).

The directly connected PIM sparse-mode router, the receiver's DR, sends an (S,G) join

message to its RPF neighbor for the source. Notice in Figure 26 on page 181 that the RP

is not contacted in this process by the receiver, as would be the case in normal PIM

sparse-mode operations.

Figure 26: Receiver Announces Desire to Join Group G and Source S

The (S,G) join message initiates the source tree and then builds it out hop by hop until it

reaches the source. In Figure 27 on page 181, the source tree is built across the network

to Router 3, the last-hop router connected to the source.

Figure 27: Router 3 (Last-Hop Router) Joins the Source Tree
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Using the source tree, multicast traffic is delivered to the subscribing host (see

Figure 28 on page 182).

Figure 28: (S,G) State Is Built Between the Source and the Receiver

To configure additional SSM groups, include the ssm-groups statement at the [edit

routing-optionsmulticast] hierarchy level.

Source-Specific Multicast Groups Overview

Source-specificmulticast (SSM) is a servicemodel that identifies session traffic by both

source and group address. SSM implemented in Junos OS has the efficient explicit join

procedures of Protocol Independent Multicast (PIM) sparse mode but eliminates the

immediate shared tree and rendezvous point (RP) procedures using (*,G) pairs. The (*)

is a wildcard referring to any source sending to group G, and “G” refers to the IPmulticast

group. SSM builds shortest-path trees (SPTs) directly represented by (S,G) pairs. The

“S” refers to the source's unicast IP address, and the “G” refers to the specific multicast

group address. The SSM (S,G) pairs are called channels to differentiate them from

any-source multicast (ASM) groups. Although ASM supports both one-to-many and

many-to-many communications, ASM's complexity is in its method of source discovery.

For example, if you click a link in a browser, the receiver is notified about the group

information, but not the source information. With SSM, the client receives both source

and group information.

SSM is ideal for one-to-manymulticast services suchasnetworkentertainmentchannels.

However, many-to-manymulticast services might require ASM.

To deploy SSM successfully, you need an end-to-endmulticast-enabled network and

applications that use an Internet Group Management Protocol version 3 (IGMPv3) or

Multicast Listener Discovery version 2 (MLDv2) stack, or you need to configure SSM

mapping from IGMPv1 or IGMPv2 to IGMPv3. An IGMPv3 stack provides the capability of

a host operating system to use the IGMPv3 protocol. IGMPv3 is available for Windows

XP, Windows Vista, andmost UNIX operating systems.

SSMmapping allows operators to support an SSM network without requiring all hosts

to support IGMPv3. This support exists in static (S,G) configurations, but SSMmapping

also supports dynamic per-source group state information, which changes as hosts join

and leave the group using IGMP.

SSM is typically supportedwith a subset of IGMPv3 and PIM sparsemode known as PIM

SSM. Using SSM, a client can receive multicast traffic directly from the source. PIM SSM

uses the PIM sparse-mode functionality to create an SPT between the client and the

source, but builds the SPT without the help of an RP.
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An SSM-configured network has distinct advantages over a traditionally configured PIM

sparse-modenetwork.There isnoneed for shared treesorRPmapping(noRP is required),

or forRP-to-RPsourcediscovery through theMulticastSourceDiscoveryProtocol (MSDP).

Example: Configuring Source-Specific Multicast Groups with Any-Source Override

This example shows how to extend source-specific multicast (SSM) group operations

beyond thedefault IP address rangeof 232.0.0.0 through 232.255.255.255. This example

also shows how to accept any-source multicast (ASM) join messages (*,G) for group

addresses that arewithin the default or configured range of SSMgroups. This allows you

to support a mix of any-source and source-specific multicast groups simultaneously.

• Requirements on page 183

• Overview on page 183

• Configuration on page 184

• Verification on page 186

Requirements

Before you begin, configure the router interfaces. See the Junos OS Network Interfaces

Library for Routing Devices.

Overview

To deploy SSM, configure PIM sparsemode on all routing device interfaces and issue the

necessary SSMcommands, including specifying IGMPv3orMLDv2 on the receiver's LAN.

If PIM sparse mode is not explicitly configured on both the source and groupmembers

interfaces, multicast packets are not forwarded. Source lists, supported in IGMPv3 and

MLDv2, are used in PIM SSM. Only sources that are specified send traffic to the SSM

group.

In a PIM SSM-configured network, a host subscribes to an SSM channel (by means of

IGMPv3 orMLDv2) to join group G and source S (see Figure 29 on page 183). The directly

connectedPIMsparse-mode router, the receiver's designated router (DR), sendsan (S,G)

join message to its reverse-path forwarding (RPF) neighbor for the source. Notice in

Figure29onpage 183 that theRP is not contacted in this processby the receiver, aswould

be the case in normal PIM sparse-mode operations.

Figure 29: Receiver SendsMessages to Join Group G and Source S

The (S,G) join message initiates the source tree and then builds it out hop by hop until it

reaches the source. In Figure 30 on page 184, the source tree is built across the network

to Router 3, the last-hop router connected to the source.
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Figure 30: Router 3 (Last-Hop Router) Joins the Source Tree

Using the source tree, multicast traffic is delivered to the subscribing host (see

Figure 31 on page 184).

Figure 31: (S,G) State Is Built Between the Source and the Receiver

SSM can operate in includemode or in excludemode. In excludemode the receiver

specifies a list of sources that it does notwant to receive themulticast group traffic from.

The routing device forwards traffic to the receiver from any source except the sources

specified in the exclusion list. The receiver accepts traffic from any sources except the

sources specified in the exclusion list.

This example works with the simple RPF topology shown in Figure 32 on page 184.

Figure 32: Simple RPF Topology
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level

and then enter commit from configuration mode.

set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols ospf area 0.0.0.0 interface all
set protocols pim rp local address 10.255.72.46
set protocols pim rp local group-ranges 239.0.0.0/24
set protocols pim interface fe-1/0/0.0mode sparse
set protocols pim interface lo0.0mode sparse
set routing-optionsmulticast ssm-groups 232.0.0.0/8
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set routing-optionsmulticast ssm-groups 239.0.0.0/8
set routing-optionsmulticast asm-override-ssm

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure an RPF policy:

1. Configure OSPF.

[edit protocols ospf]
user@host# set area 0.0.0.0 interface fxp0.0 disable
user@host# set area 0.0.0.0 interface all

2. Configure PIM sparse mode.

[edit protocols pim]
user@host# set rp local address 10.255.72.46
user@host# set rp local group-ranges 239.0.0.0/24
user@host# set interface fe-1/0/0.0mode sparse
user@host# set interface lo0.0mode sparse

3. Configure additional SSM groups.

[edit routing-options]
user@host# set ssm-groups [ 232.0.0.0/8 239.0.0.0/8 ]

4. Configure the RP to accept ASM join messages for groups within the SSM address
range.

[edit routing-options]
user@host# setmulticast asm-override-ssm

5. If you are done configuring the device, commit the configuration.

user@host# commit

Results

Confirm your configuration by entering the show protocols and show routing-options

commands.

user@host# show protocols
ospf {
area 0.0.0.0 {
interface fxp0.0 {
disable;

}
interface all;

}
}
pim {
rp {
local {
address 10.255.72.46;
group-ranges {
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239.0.0.0/24;
}

}
}
interface fe-1/0/0.0 {
mode sparse;

}
interface lo0.0 {
mode sparse;

}
}

user@host# show routing-options
multicast {
ssm-groups [ 232.0.0.0/8 239.0.0.0/8 ];
asm-override-ssm;

}

Verification

To verify the configuration, run the following commands:

• show igmp group

• show igmp statistics

• show pim join

Example: Configuring an SSM-Only Domain

DeployinganSSM-only domain ismuch simpler thandeployinganASMdomainbecause

it only requires a few configuration steps. Enable PIM sparse mode on all interfaces by

adding themode statement at the [edit protocols pim interface all] hierarchy level.When

configuringall interfaces, exclude the fxp0.0management interfacebyadding thedisable

statement for that interface. Then configure IGMPv3 on all host-facing interfaces by

adding the version statement at the [edit protocols igmp interface interface-name]

hierarchy level.

In the following example, the host-facing interface is fe-0/1/2:

[edit]
protocols {
pim {
interface all {
mode sparse;
version 2;

}
interface fxp0.0 {
disable;

}
}
igmp {
interface fe-0/1/2 {
version 3;

}
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}
}

Example: Configuring PIM SSM on a Network

The following example shows how PIM SSM is configured between a receiver and a

source in the network illustrated in Figure 33 on page 187.

Figure 33: Network onWhich to Configure PIM SSM
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This example shows how to configure the IGMP version to IGMPv3 on all receiving host

interfaces.

1. Enable IGMPv3onall host-facing interfaces, anddisable IGMPon the fxp0.0 interface

on Router 1.

user@router1# set protocols igmp interface all version 3
user@router1# set protocols igmp interface fxp0.0 disable

NOTE: When you configure IGMPv3 on a router, hosts on interfaces
configured with IGMPv2 cannot join the source tree.

2. After the configuration is committed, use the show configuration protocol igmp

command to verify the IGMP protocol configuration.

user@router1> show configuration protocol igmp

[edit protocols igmp]
interface all {
version 3;

}
interface fxp0.0 {
disable;

}

3. Use the show igmp interface command to verify that IGMP interfaces are configured.

user@router1> show igmp interface
Interface      State    Querier      Timeout Version Groups
fe-0/0/0.0     Up       198.58.3.245     213       3      0
fe-0/0/1.0     Up       198.58.3.241     220       3      0
fe-0/0/2.0     Up       198.58.3.237     218       3      0
Configured Parameters:
IGMP Query Interval (1/10 secs): 1250
IGMP Query Response Interval (1/10 secs): 100
IGMP Last Member Query Interval (1/10 secs): 10
IGMP Robustness Count: 2
Derived Parameters:
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IGMP Membership Timeout (1/10 secs): 2600
IGMP Other Querier Present Timeout (1/10 secs): 2550

4. Use the showpim join extensive command to verify the PIM join state on Router 2 and

Router 3 (the upstream routers).

user@router2> show pim join extensive
232.1.1.1       10.4.1.2                        sparse
     Upstream interface: fe-1/1/3.0
     Upstream State: Local Source
     Keepalive timeout: 209
     Downstream Neighbors:
        Interface: so-1/0/2.0
            10.10.71.1       State: Join   Flags: S    Timeout: 209

5. Use the showpim join extensive command to verify the PIM join state on Router 1 (the

router connected to the receiver).

user@router1> show pim join extensive
232.1.1.1       10.4.1.2                        sparse
     Upstream interface: so-1/0/2.0
     Upstream State: Join to Source
     Keepalive timeout: 209
     Downstream Neighbors:
        Interface: fe-0/2/3.0
            10.3.1.1         State: Join   Flags: S    Timeout: Infinity

NOTE: IP version 6 (IPv6)multicast routers use the Multicast Listener
Discovery (MLD) Protocol tomanage themembership of hosts and routers
in multicast groups and to learn which groups have interested listeners for
eachattachedphysical networks. Each routingdevicemaintainsa list of host
multicast addresses that have listeners for each subnetwork, as well as a
timer for each address. However, the routing device does not need to know
theaddressofeach listener—just theaddressofeachhost.The routingdevice
provides addresses to themulticast routing protocol it uses, which ensures
that multicast packets are delivered to all subnetworks where there are
interested listeners. In thisway,MLD is used as the transport for the Protocol
Independent Multicast (PIM) Protocol. MLD is an integral part of IPv6 and
must be enabled on all IPv6 routing devices and hosts that need to receive
IPmulticast traffic. The Junos OS supports MLD versions 1 and 2. Version 2
issupportedforsource-specificmulticast (SSM) includeandexcludemodes.

Example: Configuring SSMMapping

SSMmapping does not require that all hosts support IGMPv3. SSMmapping translates

IGMPv1 or IGMPv2membership reports to an IGMPv3 report. This enables hosts running

IGMPv1 or IGMPv2 to participate in SSM until the hosts transition to IGMPv3.

SSMmapping applies to all group addresses that match the policy, not just those that

conform to SSM addressing conventions (232/8 for IPv4, ff30::/32 through ff3F::/32 for

IPv6).
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We recommend separate SSMmaps for IPv4 and IPv6 if both address families require

SSM support. If you apply an SSMmap containing both IPv4 and IPv6 addresses to an

interface in an IPv4 context (using IGMP), only the IPv4 addresses in the list are used. If

there are no such addresses, no action is taken. Similarly, if you apply an SSMmap

containing both IPv4 and IPv6 addresses to an interface in an IPv6 context (using MLD),

only the IPv6 addresses in the list are used. If there are no such addresses, no action is

taken.

In this example, you create a policy to match the group addresses that you want to

translate to IGMPv3. Then you define the SSMmap that associates the policy with the

source addresses where these group addresses are found. Finally, you apply the SSM

map to one or more IGMP (for IPv4) or MLD (for IPv6) interfaces.

1. Create an SSM policy named ssm-policy-example. The policy termsmatch the IPv4

SSM group address 232.1.1.1/32 and the IPv6 SSM group address ff35::1/128. All other

addresses are rejected.

user@router1# set policy-options policy-statement ssm-policy-example termA from
route-filter 232.1.1.1/32 exact

user@router1# set policy-options policy-statement ssm-policy-example term A then
accept

user@router1# set policy-options policy-statement ssm-policy-example term B from
route-filter ff35::1/128 exact

user@router1# set policy-options policy-statement ssm-policy-example term B then
accept

2. After the configuration is committed, use the show configuration policy-options

command to verify the policy configuration.

user@host> show configuration policy-options

[edit policy-options]
policy-statement ssm-policy-example {
term A {
from {
route-filter 232.1.1.1/32 exact;

}
then accept;

}
term B {
from {
route-filter ff35::1/128 exact;

}
then accept;

}
then reject;

}

The group addresses must match the configured policy for SSMmapping to occur.

3. Define two SSMmaps, one called ssm-map-ipv6-example and one called

ssm-map-ipv4-example, by applying the policy and configuring the source addresses

as amulticast routing option.

user@host# set routing-optionsmulticast ssm-map ssm-map-ipv6-example policy
ssm-policy-example
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user@host# set routing-optionsmulticast ssm-map ssm-map-ipv6-example source
fec0::1 fec0::12

user@host# set routing-optionsmulticast ssm-map ssm-map-ipv4-example policy
ssm-policy-example

user@host# set routing-optionsmulticast ssm-map ssm-map-ipv4-example source
10.10.10.4

user@host# set routing-optionsmulticast ssm-map ssm-map-ipv4-example source
192.168.43.66

4. After the configuration is committed, use the show configuration routing-options

command to verify the policy configuration.

user@host> show configuration routing-options

[edit routing-options]
multicast {
ssm-map ssm-map-ipv6-example {
policy ssm-policy-example;
source [ fec0::1 fec0::12 ];

}
ssm-map ssm-map-ipv4-example {
policy ssm-policy-example;
source [ 10.10.10.4 192.168.43.66 ];

}
}

We recommend separate SSMmaps for IPv4 and IPv6.

5. Apply SSMmaps for IPv4-to-IGMP interfaces and SSMmaps for IPv6-to-MLD

interfaces:

user@host#setprotocols igmpinterfacefe-0/1/0.0ssm-mapssm-map-ipv4-example
user@host# setprotocolsmld interface fe-0/1/1.0 ssm-mapssm-map-ipv6-example

6. After the configuration is committed, use the show configuration protocol command

to verify the IGMP and MLD protocol configuration.

user@router1> show configuration protocol

[edit protocols]
igmp {
interface fe-0/1/0.0 {
ssm-map ssm-map-ipv4-example;

}
}
mld {
interface fe-/0/1/1.0 {
ssm-map ssm-map-ipv6-example;

}
}

7. Use the show igmp interface and the showmld interface commands to verify that the

SSMmaps are applied to the interfaces.

user@host> show igmp interface fe-0/1/0.0
Interface: fe-0/1/0.0
     Querier: 192.168.224.28
     State:         Up Timeout:    None Version:   2 Groups:   2 
     SSM Map: ssm-map-ipv4-example
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user@host> showmld interface fe-0/1/1.0
Interface: fe-0/1/1.0
     Querier: fec0:0:0:0:1::12
     State:         Up Timeout:    None Version:   2 Groups:   2 
     SSM Map: ssm-map-ipv6-example

Related
Documentation

Configuring Basic PIM Settings on page 79•

Example: Configuring SSMMaps for Different Groups to Different Sources

• Multiple SSMMaps and Groups for Interfaces on page 191

• Example: Configuring Multiple SSMMaps Per Interface on page 191

Multiple SSMMaps and Groups for Interfaces

Youcanconfiguremultiple source-specificmulticast (SSM)mapsso thatdifferentgroups

map to different sources, which enables a single multicast group to map to different

sources for different interfaces.

Example: ConfiguringMultiple SSMMaps Per Interface

This example shows how to assign more than one SSMmap to an IGMP interface.

• Requirements on page 191

• Overview on page 191

• Configuration on page 192

• Verification on page 193

Requirements

This example requires Junos OS Release 11.4 or later.

Overview

In this example, you configure a routing policy, POLICY-ipv4-example1, that maps

multicast group join messages over an IGMP logical interface to IPv4multicast source

addresses based on destination IP address as follows:

Multicast Source
Addresses

MulticastGroupJoinMessages
for a Route Filter at This
Destination AddressRouting Policy Name

10.10.10.4,
192.168.43.66

232.1.1.1POLICY-ipv4-example1 term
1

10.10.10.5,
192.168.43.67

232.1.1.2POLICY-ipv4-example1 term
2

You apply routing policy POLICY-ipv4-example1 to IGMP logical interface fe-0/1/0.0.
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Configuration

The following example requires that you navigate various levels in the configuration

hierarchy. For information about navigating the CLI, see the CLI User Guide.

To configure this example, perform the following task:

CLI Quick
Configuration

To quickly configure this example, copy the following configuration commands into a
text file, remove any line breaks, change any details necessary to match your network
configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,
and then enter commit from configuration mode.

set policy-options policy-statement POLICY-ipv4-example1 term 1 from route-filter
232.1.1.1/32 exact

set policy-options policy-statement POLICY-ipv4-example1 term 1 then ssm-source
10.10.10.4

set policy-options policy-statement POLICY-ipv4-example1 term 1 then ssm-source
192.168.43.66

set policy-options policy-statement POLICY-ipv4-example1 term 1 then accept
set policy-options policy-statement POLICY-ipv4-example1 term 2 from route-filter
232.1.1.2/32 exact

set policy-options policy-statement POLICY-ipv4-example1 term 2 then ssm-source
10.10.10.5

set policy-options policy-statement POLICY-ipv4-example1 term 2 then ssm-source
192.168.43.67

set policy-options policy-statement POLICY-ipv4-example1 term 2 then accept
set protocols igmp interface fe-0/1/0.0 ssm-map-policy POLICY-ipv4-example1

Step-by-Step
Procedure

To configure multiple SSMmaps per interface:

Configure protocol-independent routing options for route filter 232.1.1.1, and specify
the multicast source addresses to which matching multicast groups are to be
mapped.

[edit policy-options policy-statement POLICY-ipv4-example1 term 1]

1.

user@host# set from route-filter 232.1.1.1/32 exact
user@host# set then ssm-source 10.10.10.4
user@host# set then ssm-source 192.168.43.66
user@host# set then accept

2. Configure protocol-independent routing options for route filter 232.1.1.2, and specify
the multicast source addresses to which matching multicast groups are to be
mapped.

[edit policy-options policy-statement POLICY-ipv4-example1 term 2]
user@host# set from route-filter 232.1.1.2/32 exact
user@host# set then ssm-source 10.10.10.5
user@host# set then ssm-source 192.168.43.67
user@host# set then accept

3. Apply the policy map POLICY-ipv4-example1 to IGMP logical interface fe-0/1/1/0.

[edit protocols igmp interface fe-0/1/0.0]
user@host# set ssm-map-policy POLICY-ipv4-example1
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Results After the configuration is committed, confirm the configuration by entering the
showpolicy-optionsand showprotocolsconfigurationmodecommands. If thecommand
output does not display the intended configuration, repeat the instructions in this
procedure to correct the configuration.

user@host# show policy-options
policy-statement POLICY-ipv4-example1 {
term 1 {
from {
route-filter 232.1.1.1/32 exact;

}
then {
ssm-source [ 10.10.10.4 192.168.43.66 ];
accept;

}
}
term 2{
from {
route-filter 232.1.1.2/32 exact;

}
then {
ssm-source [ 10.10.10.5 192.168.43.67 ];
accept;

}
}

}

user@host# show protocols
igmp {
interface fe-0/1/0.0 {
ssm-map-policy POLICY-ipv4-example1;

}
}

Verification

Confirm that the configuration is working properly.

• Displaying Information About IGMP-Enabled Interfaces on page 193

• Displaying the PIM Groups on page 194

• Displaying the Entries in the IP Multicast Forwarding Table on page 194

Displaying Information About IGMP-Enabled Interfaces

Purpose Verify that the SSMmap policy POLICY-ipv4-example1 is applied to logical interface

fe-0/1/0.0.

Action Use the show igmp interface operational mode command for the IGMP logical interface

to which you applied the SSMmap policy.

user@host> show igmp interface
Interface: fe-0/1/0.0
    Querier: 10.111.30.1
    State:         Up Timeout:    None Version:  2 Groups:      2
    SSM Map Policy: POLICY-ipv4-example1;
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Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Derived Parameters:
IGMP Membership Timeout: 260.0
IGMP Other Querier Present Timeout: 255.0

Thecommandoutputdisplays thenameof the IGMP logical interface (fe-0/1/0.0),which

is the address of the routing device that has been elected to sendmembership queries

and group information.

Displaying the PIM Groups

Purpose Verify the Protocol Independent Multicast (PIM) source and group pair (S,G) entries.

Action Use the show pim join extensive 232.1.1.1 operational mode command to display the PIM

source and group pair (S,G) entries for the 232.1.1.1 group.

Displaying the Entries in the IP Multicast Forwarding Table

Purpose Verify that the IP multicast forwarding table displays the multicast route state.

Action Use the showmulticast routeextensiveoperationalmodecommandtodisplay theentries

in the IP multicast forwarding table to verify that the Route state is active and that the

Forwarding state is forwarding.

Related
Documentation

• Example: Configuring Source-Specific Multicast on page 179

• Example: Configuring Source-Specific Draft-Rosen 7 Multicast VPNs on page 323
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CHAPTER 9

MinimizingRoutingState Informationwith
Bidirectional PIM

• Example: Configuring Bidirectional PIM on page 195

Example: Configuring Bidirectional PIM

• Understanding Bidirectional PIM on page 195

• Example: Configuring Bidirectional PIM on page 201

Understanding Bidirectional PIM

Bidirectional PIM (PIM-Bidir) is specified by the IETF in RFC 5015, Bidirectional Protocol

Independent Multicast (BIDIR-PIM). It provides an alternative to other PIMmodes, such

as PIM sparse mode (PIM-SM), PIM densemode (PIM-DM), and PIM source-specific

multicast (SSM). In bidirectional PIM, multicast groups are carried across the network

over bidirectional shared trees. This type of tree minimizes the amount of PIM routing

state information that must bemaintained, which is especially important in networks

with numerous and dispersed senders and receivers. For example, one important

application for bidirectional PIM is distributed inventory polling. In many-to-many

applications, a multicast query from one station generates multicast responses from

many stations. For eachmulticast group, such an application generates a large number

of (S,G) routes for each station in PIM-SM, PIM-DM, or SSM. The problem is even worse

in applications that use bursty sources, resulting in frequently changing multicast tables

and, therefore, performance problems in routers.

Figure 34 on page 196 shows the traffic flows generated to deliver traffic for one group to

and from three stations in a PIM-SM network.
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Figure 34: Example PIM Sparse-Mode Tree
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Bidirectional PIM solves this problem by building only group-specific (*,G) state. Thus,

only a single (*,G) route is needed for each group to deliver traffic to and from all the

sources.

Figure 35 on page 197 shows the traffic flows generated to deliver traffic for one group to

and from three stations in a bidirectional PIM network.
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Figure 35: Example Bidirectional PIM Tree
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Bidirectional PIM builds bidirectional shared trees that are rooted at a rendezvous point

(RP) address. Bidirectional traffic does not switch to shortest path trees (SPTs) as in

PIM-SM and is therefore optimized for routing state size instead of path length.

Bidirectional PIM routes are alwayswildcard-source (*,G) routes. Theprotocol eliminates

the need for (S,G) routes and data-triggered events. The bidirectional (*,G) group trees

carry traffic both upstream from senders toward the RP, and downstream from the RP

to receivers. As a consequence, the strict reverse path forwarding (RPF)-based rules

found in other PIMmodes do not apply to bidirectional PIM. Instead, bidirectional PIM

routes forward traffic from all sources and the RP. Thus, bidirectional PIM routers must

have the ability to accept traffic onmany potential incoming interfaces.

Designated Forwarder Election

To prevent forwarding loops, only one router on each link or subnet (including

point-to-point links) is a designated forwarder (DF). The responsibilities of the DF are to

forward downstream traffic onto the link toward the receivers and to forward upstream

traffic from the link toward the RP address. Bidirectional PIM relies on a process called

DF election to choose the DF router for each interface and for each RP address. Each

bidirectional PIM router in a subnet advertises its interior gateway protocol (IGP) unicast

route to the RP address. The router with the best IGP unicast route to the RP address

wins the DF election. Each router advertises its IGP route metrics in DF Offer, Winner,

Backoff, and Pass messages.
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Junos OS implements the DF election procedures as stated in RFC 5015, except that

Junos OS checks RP unicast reachability before accepting incoming DFmessages. DF

messages for unreachable rendezvous points are ignored.

Bidirectional PIMModes

In the Junos OS implementation, there are twomodes for bidirectional PIM:

bidirectional-sparse and bidirectional-sparse-dense. The differences between

bidirectional-sparse and bidirectional-sparse-densemodes are the same as the

differences between sparsemode and sparse-densemode. Sparse-densemode allows

the interface to operate on a per-group basis in either sparse or densemode. A group

specifiedas “dense” is notmapped toanRP.Usebidirectional-sparse-densemodewhen

you have amix of bidirectional groups, sparse groups, and dense groups in your network.

One typical scenario for this is the use of auto-RP, which uses dense-mode flooding to

bootstrap itself for sparsemodeorbidirectionalmode. In general, thedensegroupscould

be for any flows that the network design requires to be flooded.

Each group-to-RPmapping is controlled by the RP group-ranges statement and the

ssm-groups statement.

The choice of PIMmode is closely tied to controlling how groups are mapped to PIM

modes, as follows:

• bidirectional-sparse—Use if all multicast groups are operating in bidirectional, sparse,

or SSMmode.

• bidirectional-sparse-dense—Use if multicast groups, except those that are specified in

the dense-groups statement, are operating in bidirectional, sparse, or SSMmode.

Bidirectional Rendezvous Points

You can configure group-range-to-RPmappings network-wide statically, or only on

routersconnected to theRPaddressesandadvertise themdynamically.Unlike rendezvous

points for PIM-SM, which must de-encapsulate PIM Register messages and perform

other specificprotocol actions, bidirectionalPIM rendezvouspoints implementnospecific

functionality. RP addresses are simply locations in the network to rendezvous toward.

In fact, RP addresses need not be loopback interface addresses or even be addresses

configured on any router, as long as they are covered by a subnet that is connected to a

bidirectional PIM-capable router and advertised to the network.

Thus, for bidirectional PIM, there is nomeaningful distinction between static and local

RP addresses. Therefore, bidirectional PIM rendezvous points are configured at the [edit

protocols pim rp bidirectional] hierarchy level, not under static or local.

The settings at the [edit protocol pim rp bidirectional] hierarchy level function like the

settings at the [edit protocols pim rp local] hierarchy level, except that they create

bidirectional PIM RP state instead of PIM-SM RP state.

Where only a single local RP can be configured, multiple bidirectional rendezvous points

can be configured having group ranges that are the same, different, or overlapping. It is

also permissible for a group range or RP address to be configured as bidirectional and

either static or local for sparse-mode.

Copyright © 2017, Juniper Networks, Inc.198

Multicast Protocols Feature Guide



If a bidirectional PIM RP is configured without a group range, the default group range is

224/4 for IPv4. For IPv6, the default is ff00::/8. You can configure a bidirectional PIM RP

group range to cover an SSM group range, but in that case the SSM or DM group range

takes precedence over the bidirectional PIM RP configuration for those groups. In other

words, because SSM always takes precedence, it is not permitted to have a bidirectional

group range equal to or more specific than an SSM or DM group range.

PIM Bootstrap and Auto-RP Support

Group ranges for the specified RP address are flagged by PIM as bidirectional PIM

group-to-RPmappingsand, if configured, are advertisedusingPIMbootstrapor auto-RP.

Dynamic advertisement of bidirectional PIM-flagged group-to-RPmappings using PIM

bootstrap, and auto-RP is controlled as normal using the bootstrap and auto-rp

statements.

Bidirectional PIM RP addresses configured at the [edit protocols pim rp bidirectional

address] hierarchy level are advertised by auto-RP or PIM bootstrap if the following

prerequisites are met:

• The routing instancemust be configured to advertise candidate rendezvous points by

way of auto-RP or PIM bootstrap, and an auto-RPmapping agent or bootstrap router,

respectively, must be elected.

• TheRPaddressmust either beconfigured locally onan interface in the routing instance,

or the RP address must belong to a subnet connected to an interface in the routing

instance.

IGMP andMLD Support

Internet Group Management Protocol (IGMP) version 1, version 2, and version 3 are

supportedwithbidirectionalPIM.Multicast ListenerDiscovery (MLD)version 1 andversion

2 are supported with bidirectional PIM. However, in all cases, only anysource multicast

(ASM) state is supported for bidirectional PIMmembership.

The following rules apply to bidirectional PIM:

• IGMP and MLD (*,G) membership reports trigger the PIM DF to originate bidirectional

PIM (*,G) join messages.

• IGMP and MLD (S,G) membership reports do not trigger the PIM DF to originate

bidirectional PIM (*,G) join messages.

Bidirectional PIM and Graceful Restart

Bidirectional PIM accepts packets for a bidirectional route onmultiple interfaces. This

means that some topologies might developmulticast routing loops if all PIM neighbors

are not synchronizedwith regard to the identity of thedesignated forwarder (DF)oneach

link. If one router is forwarding without actively participating in DF elections, particularly

after unicast routing changes, multicast routing loops might occur.

If graceful restart for PIM is enabled and bidirectional PIM is enabled, the default graceful

restart behavior is to continue forwardingpackets onbidirectional routes. If the gracefully
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restarting router was serving as a DF for some interfaces to rendezvous points, the

restarting router sends a DFWinner message with ametric of 0 on each of these RP

interfaces. This ensures that a neighbor router does not become the DF due to unicast

topologychanges thatmightoccurduring thegraceful restart period.SendingaDFWinner

message with ametric of 0 prevents another PIM neighbor from assuming the DF role

until after graceful restart completes. When graceful restart completes, the gracefully

restarted router sends another DFWinner message with the actual converged unicast

metric.

Theno-bidirectional-mode statementat the [editprotocolspimgraceful-restart]hierarchy

level overrides the default behavior and disables forwarding for bidirectional PIM routes

during graceful restart recovery, both in cases of simple routing protocol process (rpd)

restart and graceful Routing Engine switchover. This configuration statement provides

a very conservative alternative to the default graceful restart behavior for bidirectional

PIM routes. The reason to discontinue forwarding of packets on bidirectional routes is

that the continuation of forwarding might lead to short-duration multicast loops in rare

double-failure circumstances.

Junos OS Enhancements to Bidirectional PIM

In addition to the functionality specified inRFC5015, the following functions are included

in the Junos OS implementation of bidirectional PIM:

• Source-only branches without PIM join state

• Support for both IPv4 and IPv6 domain andmulticast addresses

• Nonstop routing (NSR) for bidirectional PIM routes

NOTE: PTX5000 routers do not support nonstop active routing in Junos
OS Release 13.3.

• Support for bidirectional PIM in logical systems

• Support for non-forwarding and virtual router instances

The following caveats are applicable for the bidirectional PIM configuration on the

PTX5000:

• PTX5000 routers can be configured both as a bidirectional PIM rendezvous point and

the source node.

• For PTX5000 routers, you can configure the auto-rp statement at the [edit protocols

pim rp] or the [edit routing-instances routing-instance-nameprotocols pim rp] hierarchy

level with themapping option, but not the announce option.
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Limitations of Bidirectional PIM

The Junos OS implementation of bidirectional PIM does not support the following

functionality:

• SNMP for bidirectional PIM.

• Graceful Routing Engine switchover is configurablewith bidirectional PIM enabled, but

bidirectional routes do not forward packets during the switchover.

• Multicast VPNs (Draft Rosen and NextGen).

NOTE: Starting with Release 12.2, Junos OS extends the nonstop active
routing PIM support to draft-rosen MVPNs. Nonstop active routing PIM
support for draft-rosen MVPNs enables nonstop active routing-enabled
devices topreservedraft-rosenMPVN-related information—suchasdefault
and dataMDT states—across switchovers. In releases earlier than Release
12.2, nonstop active routing PIM configuration was incompatible with
draft-rosen MVPN configuration.

• PTX5000 routers do not support nonstop active routing in Junos OS Release 13.3.

• PTX5000 routers do not support in-service software upgrade (ISSU) in Junos OS

Release 13.3.

The bidirectional PIM protocol does not support the following functionality:

• Embedded RP

• Anycast RP

Example: Configuring Bidirectional PIM

This example shows how to configure bidirectional PIM, as specified in RFC 5015,

Bidirectional Protocol Independent Multicast (BIDIR-PIM).

• Requirements on page 201

• Overview on page 202

• Configuration on page 203

• Verification on page 208

Requirements

This example uses the following hardware and software components:

• Eight JuniperNetworks routers that canbeM120,M320,MXSeries, orTSeriesplatforms.

To support bidirectional PIM, M Series platformsmust have I-chip FPCs. M7i, M10i,

M40e, and other older M Series routers do not support bidirectional PIM.

• Junos OS Release 12.1 or later running on all eight routers.
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Overview

Compared to PIM sparse mode, bidirectional PIM requires less PIM router state

information. Because less state information is required, bidirectional PIM scaleswell and

is useful in deployments with many dispersed sources and receivers.

In this example, two rendezvous points are configured statically. One RP is configured

as a phantom RP. A phantom RP is an RP address that is a valid address on a subnet,

but is not assigned to a PIM router interface. The subnet must be reachable by the

bidirectionalPIM routers in thenetwork. For theother (non-phantom)RP in this example,

the RP address is assigned to a PIM router interface. It can be assigned to either the

loopback interface or any physical interface on the router. In this example, it is assigned

to a physical interface.

OSPF is used as the interior gateway protocol (IGP) in this example. The OSPFmetric

determines the designated forwarder (DF) election process. In bidirectional PIM, the DF

establishes a loop-free shortest-path tree that is rooted at the RP. On every network

segment andpoint-to-point link, all PIM routers participate inDF election. The procedure

selects one router as the DF for every RP of bidirectional groups. This router forwards

multicast packets received on that network upstream to the RP. The DF election uses

the same tie-break rules used by PIM assert processes.

This example uses the default DF election parameters. Optionally, at the [edit protocols

pim interface (interface-name | all) bidirectional] hierarchy level, you can configure the

following parameters related to the DF election:

• The robustness-count is the minimum number of DF election messages that must be

lost for election to fail.

• Theofferperiod is the interval towaitbetween repeatedDFOfferandWinnermessages.

• The backoff period is the period that the acting DF waits between receiving a better

DF Offer and sending the Pass message to transfer DF responsibility.

This example uses bidirectional-sparse-densemode on the interfaces. The choice of

PIMmode is closely tied to controlling howgroups aremapped toPIMmodes, as follows:

• bidirectional-sparse—Use if all multicast groups are operating in bidirectional, sparse,

or SSMmode.

• bidirectional-sparse-dense—Use if multicast groups, except those that are specified in

the dense-groups statement, are operating in bidirectional, sparse, or SSMmode.

Topology Diagram

Figure 36 on page 203 shows the topology used in this example.
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Figure36:BidirectionalPIMwithStaticallyConfiguredRendezvousPoints
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

Router R1 set interfaces ge-0/0/1 unit 0 family inet address 10.10.1.1/24
set interfaces xe-2/1/0 unit 0 family inet address 10.10.2.1/24
set interfaces lo0 unit 0 family inet address 10.255.11.11/32
set protocols ospf area 0.0.0.0 interface ge-0/0/1.0
set protocols ospf area 0.0.0.0 interface xe-2/1/0.0
set protocols ospf area 0.0.0.0 interface lo0.0
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols pim traceoptions file df
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set protocols pim traceoptions flag bidirectional-df-election detail
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 224.1.3.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 225.1.3.0/24
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 224.1.1.0/24
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 225.1.1.0/24
set protocols pim interface ge-0/0/1.0mode bidirectional-sparse-dense
set protocols pim interface xe-2/1/0.0mode bidirectional-sparse-dense

Router R2 set interfaces ge-2/0/0 unit 0 family inet address 10.10.4.1/24
set interfaces ge-2/2/2 unit 0 family inet address 10.10.1.2/24
set interfaces lo0 unit 0 family inet address 10.255.22.22/32
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols ospf area 0.0.0.0 interface ge-2/2/2.0
set protocols ospf area 0.0.0.0 interface lo0.0
set protocols ospf area 0.0.0.0 interface ge-2/0/0.0
set protocols pim traceoptions file df
set protocols pim traceoptions flag bidirectional-df-election detail
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 224.1.1.0/24
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 225.1.1.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 225.1.3.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 224.1.3.0/24
set protocols pim interface fxp0.0 disable
set protocols pim interface ge-2/0/0.0mode bidirectional-sparse-dense
set protocols pim interface ge-2/2/2.0mode bidirectional-sparse-dense

Router R3 set interfaces xe-1/0/0 unit 0 family inet address 10.10.9.1/24
set interfaces xe-1/0/1 unit 0 family inet address 10.10.2.2/24
set interfaces lo0 unit 0 family inet address 10.255.33.33/32
set protocols ospf area 0.0.0.0 interface xe-1/0/1.0
set protocols ospf area 0.0.0.0 interface lo0.0
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols ospf area 0.0.0.0 interface xe-1/0/0.0
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 224.1.3.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 225.1.3.0/24
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 224.1.1.0/24
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 225.1.1.0/24
set protocols pim interface xe-1/0/1.0mode bidirectional-sparse-dense
set protocols pim interface xe-1/0/0.0mode bidirectional-sparse-dense

Router R4 set interfaces ge-1/2/7 unit 0 family inet address 10.10.4.2/24
set interfaces ge-1/2/8 unit 0 family inet address 10.10.5.2/24
set interfaces xe-2/0/0 unit 0 family inet address 10.10.10.2/24
set interfaces lo0 unit 0 family inet address 10.255.44.44/32
set protocols ospf area 0.0.0.0 interface lo0.0
set protocols ospf area 0.0.0.0 interface ge-1/2/7.0
set protocols ospf area 0.0.0.0 interface ge-1/2/8.0
set protocols ospf area 0.0.0.0 interface xe-2/0/0.0
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols pim traceoptions file df
set protocols pim traceoptions flag bidirectional-df-election detail
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 224.1.1.0/24
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 225.1.1.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 224.1.3.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 225.1.3.0/24
set protocols pim interface xe-2/0/0.0mode bidirectional-sparse-dense
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set protocols pim interface ge-1/2/7.0mode bidirectional-sparse-dense
set protocols pim interface ge-1/2/8.0mode bidirectional-sparse-dense

Router R5 set interfaces ge-0/0/3 unit 0 family inet address 10.10.12.3/24
set interfaces ge-0/0/4 unit 0 family inet address 10.10.4.3/24
set interfaces ge-0/0/7 unit 0 family inet address 10.10.5.3/24
set interfaces so-1/0/0 unit 0 family inet address 10.10.7.1/30
set interfaces lo0 unit 0 family inet address 10.255.55.55/32
set protocols ospf area 0.0.0.0 interface lo0.0
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols ospf area 0.0.0.0 interface ge-0/0/7.0
set protocols ospf area 0.0.0.0 interface ge-0/0/4.0
set protocols ospf area 0.0.0.0 interface so-1/0/0.0
set protocols ospf area 0.0.0.0 interface ge-0/0/3.0
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 224.1.1.0/24
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 225.1.1.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 224.1.3.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 225.1.3.0/24
set protocols pim interface ge-0/0/7.0mode bidirectional-sparse-dense
set protocols pim interface ge-0/0/4.0mode bidirectional-sparse-dense
set protocols pim interface so-1/0/0.0mode bidirectional-sparse-dense
set protocols pim interface ge-0/0/3.0mode bidirectional-sparse-dense

Router R6 set interfaces xe-0/0/0 unit 0 family inet address 10.10.10.3/24
set interfaces ge-2/0/0 unit 0 family inet address 10.10.13.2/24
set interfaces lo0 unit 0 family inet address 10.255.66.66/32
set protocols ospf area 0.0.0.0 interface lo0.0
set protocols ospf area 0.0.0.0 interface ge-2/0/0.0
set protocols ospf area 0.0.0.0 interface xe-0/0/0.0
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 224.1.1.0/24
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 225.1.1.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 224.1.3.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 225.1.3.0/24
set protocols pim interface fxp0.0 disable
set protocols pim interface xe-0/0/0.0mode bidirectional-sparse-dense
set protocols pim interface ge-2/0/0.0mode bidirectional-sparse-dense

Router R7 set interfaces ge-0/1/5 unit 0 family inet address 10.10.13.3/24
set interfaces ge-0/1/7 unit 0 family inet address 10.10.12.2/24
set interfaces lo0 unit 0 family inet address 10.255.77.77/32
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols ospf area 0.0.0.0 interface ge-0/1/5.0
set protocols ospf area 0.0.0.0 interface ge-0/1/7.0
set protocols ospf area 0.0.0.0 interface lo0.0
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 224.1.1.0/24
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 225.1.1.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 224.1.3.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 225.1.3.0/24
set protocols pim interface ge-0/1/5.0mode bidirectional-sparse-dense
set protocols pim interface ge-0/1/7.0mode bidirectional-sparse-dense

Router R8 set interfaces so-0/0/0 unit 0 family inet address 10.10.7.2/30
set interfaces xe-2/0/0 unit 0 family inet address 10.10.9.2/24
set interfaces lo0 unit 0 family inet address 10.255.88.88/32
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set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols ospf area 0.0.0.0 interface xe-2/0/0.0
set protocols ospf area 0.0.0.0 interface so-0/0/0.0
set protocols pim traceoptions file df
set protocols pim traceoptions flag bidirectional-df-election detail
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 224.1.1.0/24
set protocols pim rp bidirectional address 10.10.13.2 group-ranges 225.1.1.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 224.1.3.0/24
set protocols pim rp bidirectional address 10.10.1.3 group-ranges 225.1.3.0/24
set protocols pim interface xe-2/0/0.0mode bidirectional-sparse-dense
set protocols pim interface so-0/0/0.0mode bidirectional-sparse-dense

Router R1

Step-by-Step
Procedure

To configure Router R1:

Configure the router interfaces.

[edit interfaces]

1.

user@R1# set ge-0/0/1 unit 0 family inet address 10.10.1.1/24
user@R1# set xe-2/1/0 unit 0 family inet address 10.10.2.1/24
user@R1# set lo0 unit 0 family inet address 10.255.11.11/32

2. Configure OSPF on the interfaces.

[edit protocols ospf area 0.0.0.0]
user@R1# set interface ge-0/0/1.0
user@R1# set interface xe-2/1/0.0
user@R1# set interface lo0.0
user@R1# set interface fxp0.0 disable

3. Configure the group-to-RPmappings.

[edit protocols pim rp bidirectional]
user@R1# set address 10.10.1.3 group-ranges 224.1.3.0/24
user@R1# set address 10.10.1.3 group-ranges 225.1.3.0/24
user@R1# set address 10.10.13.2 group-ranges 224.1.1.0/24
user@R1# set address 10.10.13.2 group-ranges 225.1.1.0/24

The RP represented by IP address 10.10.1.3 is a phantom RP. The 10.10.1.3 address

is not assigned to any interface on any of the routers in the topology. It is, however,

a reachable address. It is in the subnet between Routers R1 and R2.

The RP represented by address 10.10.13.2 is assigned to the ge-2/0/0 interface on

Router R6.

4. Enable bidirectional PIM on the interfaces.

[edit protocols pim]
user@R1# set interface ge-0/0/1.0mode bidirectional-sparse-dense
user@R1# set interface xe-2/1/0.0mode bidirectional-sparse-dense

5. (Optional) Configure tracing operations for the DF election process.

[edit protocols pim]
user@R1# set traceoptions file df
user@R1# set traceoptions flag bidirectional-df-election detail
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Results

Fromconfigurationmode, confirm your configuration by entering the show interfacesand

show protocols commands. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

user@R1# show interfaces
ge-0/0/1 {
unit 0 {
family inet {
address 10.10.1.1/24;

}
}

}
xe-2/1/0 {
unit 0 {
family inet {
address 10.10.2.1/24;

}
}

}
lo0 {
unit 0 {
family inet {
address 10.255.11.11/32;

}
}

}

user@R1# show protocols
ospf {
area 0.0.0.0 {
interface ge-0/0/1.0;
interface xe-2/1/0.0;
interface lo0.0;
interface fxp0.0 {
disable;

}
}

}
pim {
rp {
bidirectional {
address 10.10.1.3 { # phantom RP
group-ranges {
224.1.3.0/24;
225.1.3.0/24;

}
}
address 10.10.13.2 {
group-ranges {
224.1.1.0/24;
225.1.1.0/24;

}
}

}

207Copyright © 2017, Juniper Networks, Inc.

Chapter 9: Minimizing Routing State Information with Bidirectional PIM



}
interface ge-0/0/1.0 {
mode bidirectional-sparse-dense;

}
interface xe-2/1/0.0 {
mode bidirectional-sparse-dense;

}
traceoptions {
file df;
flag bidirectional-df-election detail;

}
}

If you are done configuring the router, enter commit from configuration mode.

Repeat the procedure for every Juniper Networks router in the bidirectional PIM network,

using the appropriate interface names and addresses for each router.

Verification

Confirm that the configuration is working properly.

• Verifying Rendezvous Points on page 208

• Verifying Messages on page 208

• Checking the PIM Join State on page 209

• Displaying the Designated Forwarder on page 211

• Displaying the PIM Interfaces on page 211

• Checking the PIM Neighbors on page 211

• Checking the Route to the Rendezvous Points on page 212

• Verifying Multicast Routes on page 212

• Viewing Multicast Next Hops on page 214

Verifying Rendezvous Points

Purpose Verify the group-to-RPmapping information.

Action user@R1> show pim rps
Instance: PIM.master
Address family INET
RP address      Type        Mode   Holdtime Timeout Groups Group prefixes
10.10.1.3       static      bidir       150    None      2 224.1.3.0/24
                                                           225.1.3.0/24
10.10.13.2      static      bidir       150    None      2 224.1.1.0/24
                                                           225.1.1.0/24

Verifying Messages

Purpose Check the number of DF election messages sent and received, and check bidirectional

join and prune error statistics.
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Action user@R1> show pim statistics
PIM Message type        Received       Sent  Rx errors
V2 Hello                      16         34          0
...
V2 DF Election                18         38          0
...

Global Statistics

...
Rx Bidir Join/Prune on non-Bidir if           0
Rx Bidir Join/Prune on non-DF if              0

Checking the PIM Join State

Purpose Confirm the upstream interface, neighbor, and state information.
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Action user@R1> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.13.2
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0            
    Upstream neighbor: 10.10.1.2
    Upstream state: None
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)

Group: 224.1.3.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.1.3
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0 (RP Link)
    Upstream neighbor: Direct
    Upstream state: Local RP
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)
        Interface: xe-2/1/0.0    (DF Winner)

Group: 225.1.1.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.13.2
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0            
    Upstream neighbor: 10.10.1.2
    Upstream state: None
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)

Group: 225.1.3.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.1.3
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0 (RP Link)
    Upstream neighbor: Direct
    Upstream state: Local RP
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)
        Interface: xe-2/1/0.0    (DF Winner)

Meaning The output shows a (*,G-range) entry for each active bidirectional RP group range. These

entries provide a hierarchy fromwhich the individual (*,G) routes inherit RP-derived state

(upstream information and accepting interfaces). These entries also provide the control

plane basis for the (*, G-range) forwarding routes that implement the sender-only

branches of the tree.
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Displaying the Designated Forwarder

Purpose Display RP address information and confirm the DF elected.

Action user@R1> show pim bidirectional df-election
Instance: PIM.master Family: INET

RPA: 10.10.1.3
Group ranges: 224.1.3.0/24, 225.1.3.0/24
Interfaces:
    ge-0/0/1.0    (RPL)      DF: none
    lo0.0         (Win)      DF: 10.255.179.246
    xe-2/1/0.0    (Win)      DF: 10.10.2.1

RPA: 10.10.13.2
Group ranges: 224.1.1.0/24, 225.1.1.0/24
Interfaces:
    ge-0/0/1.0    (Lose)     DF: 10.10.1.2
    lo0.0         (Win)      DF: 10.255.179.246
    xe-2/1/0.0    (Lose)     DF: 10.10.2.2

Displaying the PIM Interfaces

Purpose Verify that the PIM interfaces have bidirectional-sparse-dense (SDB) mode assigned.

Action user@R1> show pim interfaces
Instance: PIM.master

Stat = Status, V = Version, NbrCnt = Neighbor Count,
S = Sparse, D = Dense, B = Bidirectional,
DR = Designated Router, P2P = Point-to-point link,
Active = Bidirectional is active, NotCap = Not Bidirectional Capable

Name               Stat Mode IP V State        NbrCnt JoinCnt(sg/*g) DR address
ge-0/0/1.0         Up   SDB   4 2 NotDR,Active      1 0/0            10.10.1.2
lo0.0              Up   SDB   4 2 DR,Active         0 9901/100       10.255.179.246
xe-2/1/0.0         Up   SDB   4 2 NotDR,Active      1 0/0            10.10.2.2

Checking the PIM Neighbors

Purpose Check that the router detects that its neighbors are enabled for bidirectional PIM by

verifying that the B option is displayed.
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Action user@R1> show pim neighbors
Instance: PIM.master
B = Bidirectional Capable, G = Generation Identifier,
H = Hello Option Holdtime, L = Hello Option LAN Prune Delay,
P = Hello Option DR Priority, T = Tracking Bit

Interface           IP V Mode        Option       Uptime Neighbor addr
ge-0/0/1.0           4 2             HPLGBT     00:06:46 10.10.1.2      
xe-2/1/0.0           4 2             HPLGBT     00:06:46 10.10.2.2      

Checking the Route to the Rendezvous Points

Purpose Check the interface route to the rendezvous points.

Action user@R1> show route 10.10.13.2
inet.0: 56 destinations, 56 routes (55 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

10.10.13.0/24      *[OSPF/10] 00:04:35, metric 4
                    > to 10.10.1.2 via ge-0/0/1.0

user@R1> show route 10.10.1.3
inet.0: 56 destinations, 56 routes (55 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

10.10.1.0/24       *[Direct/0] 00:06:25
                    > via ge-0/0/1.0

Verifying Multicast Routes

Purpose Verify the multicast traffic route for each group.

ForbidirectionalPIM, the showmulticast routeextensivecommandshows the (*,G/prefix)

forwarding routes and the list of interfaces that accept bidirectional PIM traffic.

Copyright © 2017, Juniper Networks, Inc.212

Multicast Protocols Feature Guide



Action user@R1> showmulticast route extensive
Family: INET

Group: 224.0.0.0/4 
    Source: *
    Incoming interface list: 
        lo0.0 ge-0/0/1.0 xe-4/1/0.0
    Downstream interface list: 
        ge-0/0/1.0
    Session description: zeroconfaddr
    Statistics: 0 kBps, 0 pps, 0 packets
    Next-hop ID: 2097157
    Incoming interface list ID: 559
    Upstream protocol: PIM
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0

Group: 224.1.1.0/24
    Source: *
    Incoming interface list: 
        lo0.0 ge-0/0/1.0
    Downstream interface list: 
        ge-0/0/1.0
    Session description: NOB Cross media facilities
    Statistics: 0 kBps, 0 pps, 0 packets
    Next-hop ID: 2097157
    Incoming interface list ID: 579
    Upstream protocol: PIM
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0

Group: 224.1.3.0/24
    Source: *
    Incoming interface list: 
        lo0.0 ge-0/0/1.0 xe-4/1/0.0
    Downstream interface list: 
        ge-0/0/1.0
    Session description: NOB Cross media facilities
    Statistics: 0 kBps, 0 pps, 0 packets
    Next-hop ID: 2097157
    Incoming interface list ID: 556
    Upstream protocol: PIM
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0

Group: 225.1.1.0/24
    Source: *                           
    Incoming interface list: 
        lo0.0 ge-0/0/1.0
    Downstream interface list: 
        ge-0/0/1.0
    Session description: Unknown
    Statistics: 0 kBps, 0 pps, 0 packets
    Next-hop ID: 2097157
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    Incoming interface list ID: 579
    Upstream protocol: PIM
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0

Group: 225.1.3.0/24
    Source: *
    Incoming interface list: 
        lo0.0 ge-0/0/1.0 xe-4/1/0.0
    Downstream interface list: 
        ge-0/0/1.0
    Session description: Unknown
    Statistics: 0 kBps, 0 pps, 0 packets
    Next-hop ID: 2097157
    Incoming interface list ID: 556
    Upstream protocol: PIM
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0

Meaning For information about how the incoming and outgoing interface lists are derived, see the

forwarding rules in RFC 5015.

ViewingMulticast Next Hops

Purpose Verify that the correct accepting interfaces are shown in the incoming interface list.

Action user@R1> showmulticast next-hops
Family: INET
ID          Refcount KRefcount Downstream interface
2097157           10         5 ge-0/0/1.0

Family: Incoming interface list
ID          Refcount KRefcount Downstream interface
579                5         2 lo0.0
                               ge-0/0/1.0
556                5         2 lo0.0
                               ge-0/0/1.0
                               xe-4/1/0.0
559                3         1 lo0.0
                               ge-0/0/1.0
                               xe-4/1/0.0

Meaning The nexthop IDs for the outgoing and incoming next hops are referenced directly in the

showmulticast route extensive command.
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CHAPTER 10

RapidlyDetectingCommunicationFailures
with PIM and the BFD Protocol

• ConfiguringPIMand theBidirectional ForwardingDetection (BFD)Protocol onpage215

Configuring PIM and the Bidirectional Forwarding Detection (BFD) Protocol

• Understanding Bidirectional Forwarding Detection Authentication for PIM on page 215

• Configuring BFD for PIM on page 217

• Configuring BFD Authentication for PIM on page 218

• Example: Configuring BFD Liveness Detection for PIM IPv6 on page 221

Understanding Bidirectional Forwarding Detection Authentication for PIM

Bidirectional Forwarding Detection (BFD) enables rapid detection of communication

failuresbetweenadjacent systems.Bydefault, authentication forBFDsessions isdisabled.

However, when you run BFD over Network Layer protocols, the risk of service attacks can

be significant. We strongly recommend using authentication if you are running BFD over

multiple hops or through insecure tunnels.

NOTE: Beginning with Junos OS Release 9.6, Junos OS supports
authentication for BFD sessions running over PIM. BFDauthentication is only
supported in the Canada and United States version of the Junos OS image
and is not available in the export version.

You authenticate BFD sessions by specifying an authentication algorithm and keychain,

and then associating that configuration information with a security authentication

keychain using the keychain name.

The following sections describe the supported authentication algorithms, security

keychains, and level of authentication that can be configured:

• BFD Authentication Algorithms on page 216

• Security Authentication Keychains on page 216

• Strict Versus Loose Authentication on page 217
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BFD Authentication Algorithms

Junos OS supports the following algorithms for BFD authentication:

• simple-password—Plain-text password. One to 16 bytes of plain text are used to

authenticate theBFD session. One ormore passwords can be configured. Thismethod

is the least secureandshouldbeusedonlywhenBFDsessionsarenot subject topacket

interception.

• keyed-md5—Keyed Message Digest 5 hash algorithm for sessions with transmit and

receive intervals greater than 100ms. To authenticate the BFD session, keyed MD5

uses one or more secret keys (generated by the algorithm) and a sequence number

that is updated periodically. With this method, packets are accepted at the receiving

end of the session if one of the keysmatches and the sequence number is greater than

or equal to the last sequence number received. Althoughmore secure than a simple

password, this method is vulnerable to replay attacks. Increasing the rate at which the

sequence number is updated can reduce this risk.

• meticulous-keyed-md5—Meticulous keyed Message Digest 5 hash algorithm. This

methodworks in the samemanneras keyedMD5,but the sequencenumber is updated

with every packet. Althoughmore secure than keyed MD5 and simple passwords, this

methodmight take additional time to authenticate the session.

• keyed-sha-1—Keyed Secure Hash Algorithm I for sessions with transmit and receive

intervals greater than 100ms. To authenticate the BFD session, keyed SHA uses one

or more secret keys (generated by the algorithm) and a sequence number that is

updated periodically. The key is not carried within the packets. With this method,

packets are accepted at the receiving end of the session if one of the keys matches

and the sequence number is greater than the last sequence number received.

• meticulous-keyed-sha-1—Meticulous keyed Secure Hash Algorithm I. This method

works in the samemanner as keyed SHA, but the sequence number is updated with

everypacket.Althoughmoresecure thankeyedSHAandsimplepasswords, thismethod

might take additional time to authenticate the session.

NOTE: Nonstop active routing (NSR) is not supported with
meticulous-keyed-md5 andmeticulous-keyed-sha-1 authentication
algorithms. BFD sessions using these algorithmsmight go down after a
switchover.

Security Authentication Keychains

The security authentication keychain defines the authentication attributes used for

authentication key updates.When the security authentication keychain is configuredand

associated with a protocol through the keychain name, authentication key updates can

occur without interrupting routing and signaling protocols.

The authentication keychain contains one or more keychains. Each keychain contains

one ormore keys. Each key holds the secret data and the time at which the key becomes

valid. The algorithm and keychain must be configured on both ends of the BFD session,
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and they must match. Any mismatch in configuration prevents the BFD session from

being created.

BFD allowsmultiple clients per session, and each client can have its own keychain and

algorithm defined. To avoid confusion, we recommend specifying only one security

authentication keychain.

Strict Versus Loose Authentication

By default, strict authentication is enabled, and authentication is checked at both ends

of each BFD session. Optionally, to smoothmigration from nonauthenticated sessions

to authenticated sessions, you can configure loose checking. When loose checking is

configured, packets are accepted without authentication being checked at each end of

the session. This feature is intended for transitional periods only.

Configuring BFD for PIM

TheBidirectional ForwardingDetection (BFD) Protocol is a simple hellomechanism that

detects failures in a network. BFD works with a wide variety of network environments

and topologies. A pair of routing devices exchanges BFD packets. Hello packets are sent

at a specified, regular interval. A neighbor failure is detected when the routing device

stops receiving a reply after a specified interval. The BFD failure detection timers have

shorter time limits than the Protocol Independent Multicast (PIM) hello hold time, so

they provide faster detection.

The BFD failure detection timers are adaptive and can be adjusted to be faster or slower.

The lower the BFD failure detection timer value, the faster the failure detection and vice

versa. For example, the timers can adapt to a higher value if the adjacency fails (that is,

the timer detects failures more slowly). Or a neighbor can negotiate a higher value for a

timer than the configured value. The timers adapt to a higher value when a BFD session

flapoccursmore than three times in a spanof 15 seconds. Aback-off algorithm increases

the receive (Rx) interval by two if the local BFD instance is the reason for the session

flap. The transmission (Tx) interval is increased by two if the remote BFD instance is the

reason for the session flap. You can use the clear bfd adaptation command to return BFD

interval timers to their configured values. The clear bfd adaptation command is hitless,

meaning that the command does not affect traffic flow on the routing device.

Youmust specify the minimum transmit andminimum receive intervals to enable BFD

on PIM.

To enable failure detection:

1. Configure the interface globally or in a routing instance.

This example shows the global configuration.

[edit protocols pim]
user@host# edit interface fe-1/0/0.0 family inet bfd-liveness-detection

2. Configure the minimum transmit interval.

This is the minimum interval after which the routing device transmits hello packets

toaneighborwithwhich it hasestablishedaBFDsession.Specifyingan interval smaller

than 300ms can cause undesired BFD flapping.
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[edit protocols pim interface fe-1/0/0.0 family inet bfd-liveness-detection]
user@host# set transmit-interval 350

3. Configure the minimum interval after which the routing device expects to receive a

reply from a neighbor with which it has established a BFD session.

Specifying an interval smaller than 300ms can cause undesired BFD flapping.

[edit protocols pim interface fe-1/0/0.0 family inet bfd-liveness-detection]
user@host# setminimum-receive-interval 350

4. (Optional) Configure other BFD settings.

As an alternative to setting the receive and transmit intervals separately, configure
one interval for both.

[edit protocols pim interface fe-1/0/0.0 family inet bfd-liveness-detection]
user@host# setminimum-interval 350

5. Configure the threshold for the adaptation of the BFD session detection time.

When the detection time adapts to a value equal to or greater than the threshold, a
single trap and a single system logmessage are sent.

[edit protocols pim interface fe-1/0/0.0 family inet bfd-liveness-detection]
user@host# set detection-time threshold 800

6. Configure the number of hello packets not received by a neighbor that causes the
originating interface to be declared down.

[edit protocols pim interface fe-1/0/0.0 family inet bfd-liveness-detection]
user@host# setmultiplier 50

7. Configure the BFD version.

[edit protocols pim interface fe-1/0/0.0 family inet bfd-liveness-detection]
user@host# set version 1

8. Specify that BFD sessions should not adapt to changing network conditions.

We recommend that you not disable BFD adaptation unless it is preferable not to
have BFD adaptation enabled in your network.

[edit protocols pim interface fe-1/0/0.0 family inet bfd-liveness-detection]
user@host# set no-adaptation

9. Verify the configuration by checking the output of the show bfd session command.

Configuring BFD Authentication for PIM

Beginning with Junos OS Release 9.6, you can configure authentication for Bidirectional

ForwardingDetection (BFD)sessions runningoverProtocol IndependentMulticast (PIM).

Routing instances are also supported. The following steps are needed to configure

authentication on a BFD session:

1. Specify the BFD authentication algorithm for the PIM protocol.

2. Associate the authentication keychain with the PIM protocol.

3. Configure the related security authentication keychain.
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The followingsectionsprovide instructions for configuringandviewingBFDauthentication

on PIM:

• Configuring BFD Authentication Parameters on page 219

• Viewing Authentication Information for BFD Sessions on page 220

Configuring BFD Authentication Parameters

BFD authentication is only supported in the Canada and United States version of the

Junos OS image and is not available in the export version.

To configure BFD authentication:

1. Specify the algorithm (keyed-md5, keyed-sha-1,meticulous-keyed-md5,

meticulous-keyed-sha-1, or simple-password) to use for BFD authentication on a PIM

route or routing instance.

[edit protocols pim]
user@host# set interface ge-0/1/5 family inet bfd-liveness-detection authentication
algorithm keyed-sha-1

NOTE: Nonstop active routing (NSR) is not supported with the
meticulous-keyed-md5 andmeticulous-keyed-sha-1 authentication
algorithms. BFD sessions using these algorithmsmight go down after a
switchover.

2. Specify the keychain to be used to associate BFD sessions on the specified PIM route

or routing instance with the unique security authentication keychain attributes.

The keychain you specify must match the keychain name configured at the [edit

security authentication key-chains] hierarchy level.

[edit protocols pim]
user@host# set interface ge-0/1/5 family inet bfd-liveness-detection authentication
keychain bfd-pim

NOTE: The algorithm and keychainmust be configured on both ends of
the BFD session, and theymust match. Anymismatch in configuration
prevents the BFD session from being created.

3. Specify the unique security authentication information for BFD sessions:

• Thematching keychain name as specified in Step 2.

• At least one key, a unique integer between 0 and 63. Creating multiple keys allows

multiple clients to use the BFD session.

• The secret data used to allow access to the session.

• The time at which the authentication key becomes active, in the format

yyyy-mm-dd.hh:mm:ss.
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[edit security]
user@host#setauthentication-key-chainskey-chainbfd-pimkey53secret$ABC123/
start-time 2009-06-14.10:00:00

4. (Optional) Specify loose authentication checking if you are transitioning from

nonauthenticated sessions to authenticated sessions.

[edit protocols pim]
user@host# set interface ge-0/1/5 family inet bfd-liveness-detection authentication
loose-check

5. (Optional) View your configuration by using the show bfd session detail or show bfd

session extensive command.

6. Repeat these steps to configure the other end of the BFD session.

Viewing Authentication Information for BFD Sessions

You can view the existing BFDauthentication configuration by using the showbfdsession

detail and show bfd session extensive commands.

The following example shows BFD authentication configured for the ge-0/1/5 interface.

It specifies the keyed SHA-1 authentication algorithm and a keychain name of bfd-pim.

The authentication keychain is configured with two keys. Key 1 contains the secret data

“$ABC123/” anda start timeof June 1, 2009, at 9:46:02AMPST. Key 2 contains the secret

data “$ABC123/” and a start time of June 1, 2009, at 3:29:20 PM PST.

[edit protocols pim]
interface ge-0/1/5 {
family inet {
bfd-liveness-detection {
authentication {
key-chain bfd-pim;
algorithm keyed-sha-1;

}
}

}
}
[edit security]
authentication key-chains {
key-chain bfd-pim {
key 1 {
secret “$ABC123/”;
start-time “2009-6-1.09:46:02 -0700”;

}
key 2 {
secret “$ABC123/”;
start-time “2009-6-1.15:29:20 -0700”;

}
}

}

If you commit theseupdates to your configuration, you seeoutput similar to the following

example. In theoutput for the showbfdsessiondetailcommand,Authenticate is displayed

to indicate that BFD authentication is configured. For more information about the

configuration, use the showbfdsessionextensivecommand.Theoutput for this command
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provides the keychain name, the authentication algorithm andmode for each client in

the session, and the overall BFD authentication configuration status, keychain name,

and authentication algorithm andmode.

show bfd session detail

user@host# show bfd session detail

                                                  Detect   Transmit
Address                  State     Interface      Time     Interval  Multiplier
50.0.0.2                 Up        ge-0/1/5.0     0.900     0.300        3   
 Client PIM, TX interval 0.300, RX interval 0.300, Authenticate
 Session up time 3d 00:34
 Local diagnostic None, remote diagnostic NbrSignal
 Remote state Up, version 1
 Replicated 

show bfd session extensive

user@host# show bfd session extensive
                                                  Detect   Transmit
Address                  State     Interface      Time     Interval  Multiplier
50.0.0.2                 Up        ge-0/1/5.0     0.900     0.300        3   
 Client PIM, TX interval 0.300, RX interval 0.300, Authenticate

keychain bfd-pim, algo keyed-sha-1, mode strict
  Session up time 00:04:42
 Local diagnostic None, remote diagnostic NbrSignal
 Remote state Up, version 1
 Replicated 
 Min async interval 0.300, min slow interval 1.000
 Adaptive async TX interval 0.300, RX interval 0.300
 Local min TX interval 0.300, minimum RX interval 0.300, multiplier 3
 Remote min TX interval 0.300, min RX interval 0.300, multiplier 3
 Local discriminator 2, remote discriminator 2
 Echo mode disabled/inactive
Authentication enabled/active, keychain bfd-pim, algo keyed-sha-1, mode strict

Example: Configuring BFD Liveness Detection for PIM IPv6

This example shows how to configure Bidirectional Forwarding Detection (BFD) liveness

detection for IPv6 interfaces configured for the Protocol Independent Multicast (PIM)

topology. BFD is a simple hello mechanism that detects failures in a network.

The following steps are needed to configure BFD liveness detection:

1. Configure the interface.

2. Configure the related security authentication keychain.

3. Specify the BFD authentication algorithm for the PIM protocol.

4. Configure PIM, associating the authentication keychain with the desired protocol.

5. Configure BFD authentication for the routing instance.
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NOTE: Youmust perform these steps on both ends of the BFD session.

• Requirements on page 222

• Overview on page 222

• Configuration on page 223

• Verification on page 226

Requirements

This example uses the following hardware and software components:

• Two peer routers.

• Junos OS 12.2 or later.

Overview

In this example. Device R1 and Device R2 are peers. Each router runs PIM, connected over

a commonmedium.

Figure 37 on page 222 shows the topology used in this example.

Figure 37: BFD Liveness Detection for PIM IPv6 Topology
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Assume that the routers initialize. No BFD session is yet established. For each router, PIM

informs the BFD process to monitor the IPv6 address of the neighbor that is configured

in the routing protocol. Addresses are not learned dynamically andmust be configured.

Configure the IPv6addressandBFD livenessdetectionat the [editprotocolspim]hierarchy

level for each router.

[edit protocols pim]
user@host# set interface interface-name family inet6 bfd-liveness-detection

Configure BFD liveness detection for the routing instance at the [edit

routing-instancesinstance-name protocols pim interface all family inet6] hierarchy level

(here, the instance-name is instance1:

[edit routing-instances instance1 protocols pim]
user@host# set bfd-liveness-detection

You will also configure the authentication algorithm and authentication keychain values

for BFD.

In a BFD-configured network, when a client launches a BFD session with a peer, BFD

begins sending slow, periodic BFD control packets that contain the interval values that

you specifiedwhen you configured theBFDpeers. This is knownas the initialization state.
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BFD does not generate any up or down notifications in this state. When another BFD

interface acknowledges the BFD control packets, the sessionmoves into an up state and

begins to more rapidly send periodic control packets. If a data path failure occurs and

BFD does not receive a control packet within the configured amount of time, the data

path is declared down and BFD notifies the BFD client. The BFD client can then perform

the necessary actions to reroute traffic. This process can be different for different BFD

clients.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set interfaces ge-0/1/5 unit 0 description toRouter2
set interfaces ge-0/1/5 unit 0 family inet6
set interfaces ge-0/1/5 unit 0 family inet6 address e80::21b:c0ff:fed5:e4dd
set protocols pim interface ge-0/1/5 family inet6 bfd-liveness-detection authentication
algorithm keyed-sha-1

set protocols pim interface ge-0/1/5 family inet6 bfd-liveness-detection authentication
key-chain bfd-pim

set routing-instances instance1 protocols pim interface all family inet6
bfd-liveness-detection authentication algorithm keyed-sha-1

set routing-instances instance1 protocols pim interface all family inet6
bfd-liveness-detection authentication key-chain bfd-pim

set security authentication key-chain bfd-pim key 1 secret
"$9$ggaJDmPQ6/tJgF/AtREVsyPsnCtUHm"

set security authentication key-chain bfd-pim key 1 start-time "2012-01-01.09:46:02
-0700"

set security authentication key-chain bfd-pim key 2 secret
"$9$a5jiKW9l.reP38ny.TszF2/9"

set security authentication key-chain bfd-pim key 2 start-time "2012-01-01.15:29:20
-0700"

Device R2 set interfaces ge-1/1/0 unit 0 description toRouter1
set interfaces ge-1/1/0 unit 0 family inet6 address e80::21b:c0ff:fed5:e5dd
set protocols pim interface ge-1/1/0 family inet6 bfd-liveness-detection authentication
algorithm keyed-sha-1

set protocols pim interface ge-1/1/0 family inet6 bfd-liveness-detection authentication
key-chain bfd-pim

set routing-instances instance1 protocols pim interface all family inet6
bfd-liveness-detection authentication algorithm keyed-sha-1

set routing-instances instance1 protocols pim interface all family inet6
bfd-liveness-detection authentication key-chain bfd-pim

set security authentication key-chain bfd-pim key 1 secret
"$9$ggaJDmPQ6/tJgF/AtREVsyPsnCtUHm"

set security authentication key-chain bfd-pim key 1 start-time "2012-01-01.09:46:02
-0700"

set security authentication key-chain bfd-pim key 2 secret
"$9$a5jiKW9l.reP38ny.TszF2/9"

set security authentication key-chain bfd-pim key 2 start-time "2012-01-01.15:29:20
-0700"
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Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure BFD liveness detection for PIM IPv6 interfaces on Device R1:

NOTE: This procedure is for Device R1. Repeat this procedure for Device R2,
after modifying the appropriate interface names, addresses, and any other
parameters.

1. Configure the interface, using the inet6 statement to specify that this is an IPv6

address.

[edit interfaces]
user@R1# set ge-0/1/5 unit 0 description toRouter2
user@R1# set ge-0/1/5 unit 0 family inet6 address e80::21b:c0ff:fed5:e4dd

2. Specify the BFD authentication algorithm and keychain for the PIM protocol.

The keychain is used to associateBFDsessions on the specifiedPIM route or routing

instance with the unique security authentication keychain attributes. This keychain

name should match the keychain name configured at the [edit security

authentication] hierarchy level.

[edit protocols]
user@R1# set pim interface ge-0/1/5.0 family inet6 bfd-liveness-detection
authentication algorithm keyed-sha-1

user@R1# set pim interface ge-0/1/5 family inet6 bfd-liveness-detection
authentication key-chain bfd-pim

NOTE: The algorithm and keychainmust be configured on both ends
of theBFDsession, and theymustmatch.Anymismatch inconfiguration
prevents the BFD session from being created.

3. Configure a routing instance (here, instance1), specifying BFD authentication and

associating the security authentication algorithm and keychain.

[edit routing-instances]
user@R1# set instance1 protocols pim interface all family inet6
bfd-liveness-detection authentication algorithm keyed-sha-1

user@R1# set instance1 protocols pim interface all family inet6
bfd-liveness-detection authentication key-chain bfd-pim

4. Specify the unique security authentication information for BFD sessions:

• Thematching keychain name as specified in Step 2.

• At least one key, a unique integer between0and63. Creatingmultiple keys allows

multiple clients to use the BFD session.

Copyright © 2017, Juniper Networks, Inc.224

Multicast Protocols Feature Guide



• The secret data used to allow access to the session.

• The time at which the authentication key becomes active, in the format

YYYY-MM-DD.hh:mm:ss.

[edit security authentication]
user@R1# set key-chain bfd-pim key 1 secret
"$9$ggaJDmPQ6/tJgF/AtREVsyPsnCtUHm"

user@R1# set key-chain bfd-pim key 1 start-time "2012-01-01.09:46:02 -0700"
user@R1# set key-chain bfd-pim key 2 secret "$9$a5jiKW9l.reP38ny.TszF2/9"
user@R1# set key-chain bfd-pim key 2 start-time "2012-01-01.15:29:20 -0700"

Results

Confirm your configuration by issuing the show interfaces, show protocols, show

routing-instances, and show security commands. If the output does not display the

intendedconfiguration, repeat the instructions in this example tocorrect theconfiguration.

user@R1# show interfaces
ge-0/1/5 {
unit 0 {
description toRouter2;
family inet6 {
address e80::21b:c0ff:fed5:e4dd {
}

}
}

}

user@R1# show protocols
pim {
interface ge-0/1/5.0 {
family inet6;
bfd-liveness-detection {
authentication {
algorithm keyed-sha-1;
key-chain bfd-pim;

}
}

}
}

user@R1# show routing-instances
instance1 {
protocols {
pim {
interface all {
family inet6 {
bfd-liveness-detection {
authentication {
algorithm keyed-sha-1;
key-chain bfd-pim;

}
}

}
}
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}
}

}

user@R1# show security
authentication {
key-chain bfd-pim {
key 1 {
secret “$9$ggaJDmPQ6/tJgF/AtREVsyPsnCtUHm”;
start-time “2012-01-01.09:46:02 -0700”;

}
key 2 {
secret “$9$a5jiKW9l.reP38ny.TszF2/9”;
start-time “2012-01-01.15:29:20 -0700”;

}
}

}

Verification

Confirm that the configuration is working properly.

Verifying the BFD Session

Purpose Verify that BFD liveness detection is enabled.

Action user@R1# run show pim neighbors detail

Instance: PIM.master
    Interface: ge-0/1/5.0

        Address: fe80::21b:c0ff:fed5:e4dd,  IPv6, PIM v2, Mode: Sparse, sg Join 
Count: 0, tsg Join Count: 0
            Hello Option Holdtime: 65535 seconds
            Hello Option DR Priority: 1
            Hello Option Generation ID: 1417610277
            Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
                                          Join Suppression supported

        Address: fe80::21b:c0ff:fedc:28dd,  IPv6, PIM v2, sg Join Count: 0, tsg 
Join Count: 0
            Secondary address: beef::2
            BFD: Enabled, Operational state: Up
            Hello Option Holdtime: 105 seconds 80 remaining
            Hello Option DR Priority: 1
            Hello Option Generation ID: 1648636754
            Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
                                          Join Suppression supported

Meaning Thedisplay fromtheshowpimneighborsdetailcommandshowsBFD:Enabled,Operational

state: Up, indicating that BFD is operating between the twoPIMneighbors. For additional

information about the BFD session (including the session ID number), use the show bfd

session extensive command.

Related
Documentation

• Configuring Basic PIM Settings on page 79
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• Example: Configuring BFD for BGP

• Example: Configuring BFD Authentication for BGP
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CHAPTER 11

Configuring PIM Options

• Example: Configuring Nonstop Active Routing for PIM on page 229

• Configuring PIM-to-IGMP and PIM-to-MLDMessage Translation on page 242

Example: Configuring Nonstop Active Routing for PIM

• Understanding Nonstop Active Routing for PIM on page 229

• Example: Configuring Nonstop Active Routing with PIM on page 230

• Configuring PIM Sparse Mode Graceful Restart on page 240

Understanding Nonstop Active Routing for PIM

Nonstopactive routingconfigurations include twoRoutingEngines that share information

so that routing is not interrupted during Routing Engine failover. When nonstop active

routing is configuredonadualRoutingEngineplatform, thePIMcontrol state is replicated

on both Routing Engines.

This PIM state information includes:

• Neighbor relationships

• Join and prune information

• RP-set information

• Synchronization between routes and next hops and the forwarding state between the

two Routing Engines

The PIM control state is maintained on the backup Routing Engine by the replication of

state information from themaster to the backup Routing Engine and having the backup

Routing Engine react to route installation andmodification in the [instance].inet.1 routing

table on themaster Routing Engine. The backupRouting Engine does not send or receive

PIM protocol packets directly. In addition, the backup Routing Engine uses the dynamic

interfaces created by the master Routing Engine. These dynamic interfaces include PIM

encapsulation, de-encapsulation, andmulticast tunnel interfaces.

NOTE: The clearpim join, clearpimregister, and clearpimstatisticsoperational

mode commands are not supported on the backup Routing Engine when
nonstop active routing is enabled.
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To enable nonstop active routing for PIM (in addition to the PIM configuration on the

masterRoutingEngine), youmust include the following statementsat the [edit]hierarchy

level:

• chassis redundancy graceful-switchover

• routing-options nonstop-routing

• system commit synchronize

Example: Configuring Nonstop Active Routing with PIM

This example shows how to configure nonstop active routing for PIM-basedmulticast

IPv4 and IPv6 traffic.

• Requirements on page 230

• Overview on page 230

• Configuration on page 231

• Verification on page 240

Requirements

Before you begin:

• Configure the router interfaces. See the Network Interfaces Configuration Guide.

• Configure an interior gateway protocol or static routing. See the Routing Protocols

Configuration Guide.

• Configureamulticast groupmembershipprotocol (IGMPorMLD).See “Understanding

IGMP” on page 24 and “Understanding MLD” on page 49.

• For this feature toworkwith IPv6, the routing devicemust be running JunosOSRelease

10.4 or above.

Overview

Junos OS supports nonstop active routing in the following PIM scenarios:

• Densemode

• Sparse mode

• SSM

• Static RP

• Auto-RP (for IPv4 only)

• Bootstrap router

• Embedded RP on the non-RP router (for IPv6 only)

• BFD support
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NOTE: Multicast VPNs are not supported with nonstop active routing.
Policy-based features (such as neighbor policy, join policy, BSRpolicy, scope
policy, flowmaps, and RPF check policy) are not supported with nonstop
active routing.

This example uses static RP. The interfaces are configured to receive both IPv4 and IPv6

traffic. R2 provides RP services as the local RP. Note that nonstop active routing is not

supported on the RP router. The configuration shown in this example is on R1.

Figure 38 on page 231 shows the topology used in this example.

Figure 38: Nonstop Active Routing in PIM Domain
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

R1 set system syslog archive size 10m
set system syslog file messages any info
set system commit synchronize
set chassis redundancy graceful-switchover
set interfaces traceoptions file dcd-trace
set interfaces traceoptions file size 10m
set interfaces traceoptions file files 10
set interfaces traceoptions flag all

231Copyright © 2017, Juniper Networks, Inc.

Chapter 11: Configuring PIM Options



set interfaces so-0/0/1 unit 0 description "to R0 so-0/0/1.0"
set interfaces so-0/0/1 unit 0 family inet address 10.210.1.2/30
set interfaces so-0/0/1 unit 0 family inet6 address FDCA:9E34:50CE:0001::2/126
set interfaces fe-0/1/3 unit 0 description "to R2 fe-0/1/3.0"
set interfaces fe-0/1/3 unit 0 family inet address 10.210.12.1/30
set interfaces fe-0/1/3 unit 0 family inet6 address FDCA:9E34:50CE:0012::1/126
set interfaces fe-1/1/0 unit 0 description "to H1"
set interfaces fe-1/1/0 unit 0 family inet address 10.240.0.250/30
set interfaces fe-1/1/0 unit 0 family inet6 address ::10.240.0.250/126
set interfaces lo0 unit 0 description "R1 Loopback"
set interfaces lo0 unit 0 family inet address 10.210.255.201/32 primary
set interfaces lo0 unit 0 family iso address
47.0005.80ff.f800.0000.0108.0001.0102.1025.5201.00

set interfaces lo0 unit 0 family inet6 address abcd::10:210:255:201/128
set protocols ospf traceoptions file r1-nsr-ospf2
set protocols ospf traceoptions file size 10m
set protocols ospf traceoptions file files 10
set protocols ospf traceoptions file world-readable
set protocols ospf traceoptions flag error
set protocols ospf traceoptions flag lsa-update detail
set protocols ospf traceoptions flag flooding detail
set protocols ospf traceoptions flag lsa-request detail
set protocols ospf traceoptions flag state detail
set protocols ospf traceoptions flag event detail
set protocols ospf traceoptions flag hello detail
set protocols ospf traceoptions flag nsr-synchronization detail
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface so-0/0/1.0metric 100
set protocols ospf area 0.0.0.0 interface fe-0/1/3.0metric 100
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols ospf area 0.0.0.0 interface fe-1/1/0.0 passive
set protocols ospf3 traceoptions file r1-nsr-ospf3
set protocols ospf3 traceoptions file size 10m
set protocols ospf3 traceoptions file world-readable
set protocols ospf3 traceoptions flag lsa-update detail
set protocols ospf3 traceoptions flag flooding detail
set protocols ospf3 traceoptions flag lsa-request detail
set protocols ospf3 traceoptions flag state detail
set protocols ospf3 traceoptions flag event detail
set protocols ospf3 traceoptions flag hello detail
set protocols ospf3 traceoptions flag nsr-synchronization detail
set protocols ospf3 area 0.0.0.0 interface fe-1/1/0.0 passive
set protocols ospf3 area 0.0.0.0 interface fe-1/1/0.0metric 1
set protocols ospf3 area 0.0.0.0 interface lo0.0 passive
set protocols ospf3 area 0.0.0.0 interface so-0/0/1.0metric 1
set protocols ospf3 area 0.0.0.0 interface fe-0/1/3.0metric 1
set protocols pim traceoptions file r1-nsr-pim
set protocols pim traceoptions file size 10m
set protocols pim traceoptions file files 10
set protocols pim traceoptions file world-readable
set protocols pim traceoptions flagmdt detail
set protocols pim traceoptions flag rp detail
set protocols pim traceoptions flag register detail
set protocols pim traceoptions flag packets detail
set protocols pim traceoptions flag autorp detail
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set protocols pim traceoptions flag join detail
set protocols pim traceoptions flag hello detail
set protocols pim traceoptions flag assert detail
set protocols pim traceoptions flag normal detail
set protocols pim traceoptions flag state detail
set protocols pim traceoptions flag nsr-synchronization
set protocols pim rp static address 10.210.255.202
set protocols pim rp static address abcd::10:210:255:202
set protocols pim interface lo0.0
set protocols pim interface fe-0/1/3.0mode sparse
set protocols pim interface fe-0/1/3.0 version 2
set protocols pim interface so-0/0/1.0mode sparse
set protocols pim interface so-0/0/1.0 version 2
set protocols pim interface fe-1/1/0.0mode sparse
set protocols pim interface fe-1/1/0.0 version 2
set policy-options policy-statement load-balance then load-balance per-packet
set routing-options nonstop-routing
set routing-options router-id 10.210.255.201
set routing-options forwarding-table export load-balance
set routing-options forwarding-table traceoptions file r1-nsr-krt
set routing-options forwarding-table traceoptions file size 10m
set routing-options forwarding-table traceoptions file world-readable
set routing-options forwarding-table traceoptions flag queue
set routing-options forwarding-table traceoptions flag route
set routing-options forwarding-table traceoptions flag routes
set routing-options forwarding-table traceoptions flag synchronous
set routing-options forwarding-table traceoptions flag state
set routing-options forwarding-table traceoptions flag asynchronous
set routing-options forwarding-table traceoptions flag consistency-checking
set routing-options traceoptions file r1-nsr-sync
set routing-options traceoptions file size 10m
set routing-options traceoptions flag nsr-synchronization
set routing-options traceoptions flag commit-synchronize

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure nonstop active routing on R1:

1. Synchronize the Routing Engines.

[edit]
user@host# edit system
[edit system]
user@host# set commit synchronize
user@host# exit

2. Enable graceful Routing Engine switchover.

[edit]
user@host# set chassis redundancy graceful-switchover

3. Configure R1’s interfaces.

[edit]
user@host# edit interfaces
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[edit interfaces]
user@host# set so-0/0/1 unit 0 description "to R0 so-0/0/1.0"
user@host# set so-0/0/1 unit 0 family inet address 10.210.1.2/30
user@host#setso-0/0/1unit0 family inet6addressFDCA:9E34:50CE:0001::2/126
user@host# set fe-0/1/3 unit 0 description "to R2 fe-0/1/3.0"
user@host# set fe-0/1/3 unit 0 family inet address 10.210.12.1/30
user@host# set fe-0/1/3 unit 0 family inet6 address FDCA:9E34:50CE:0012::1/126
user@host# set fe-1/1/0 unit 0 description "to H1"
user@host# set fe-1/1/0 unit 0 family inet address 10.240.0.250/30
user@host# set fe-1/1/0 unit 0 family inet6 address ::10.240.0.250/126
user@host# set lo0 unit 0 description "R1 Loopback"
user@host# set lo0 unit 0 family inet address 10.210.255.201/32 primary
user@host# set lo0 unit 0 family iso address
47.0005.80ff.f800.0000.0108.0001.0102.1025.5201.00

user@host# set lo0 unit 0 family inet6 address abcd::10:210:255:201/128
user@host# exit

4. Configure OSPF for IPv4 on R1.

[edit]
user@host# edit protocols ospf
[edit protocols ospf]
user@host# set traffic-engineering
user@host# set area 0.0.0.0 interface so-0/0/1.0metric 100
user@host# set area 0.0.0.0 interface fe-0/1/3.0metric 100
user@host# set area 0.0.0.0 interface lo0.0 passive
user@host# set area 0.0.0.0 interface fxp0.0 disable
user@host# set area 0.0.0.0 interface fe-1/1/0.0 passive

5. Configure OSPF for IPv6 on R1.

[edit]
user@host# edit protocols ospf3
[edit protocols ospf3]
user@host# set area 0.0.0.0 interface fe-1/1/0.0 passive
user@host# set area 0.0.0.0 interface fe-1/1/0.0metric 1
user@host# set area 0.0.0.0 interface lo0.0 passive
user@host# set area 0.0.0.0 interface so-0/0/1.0metric 1
user@host# set area 0.0.0.0 interface fe-0/1/3.0metric 1

6. Configure PIM on R1. The PIM static address points to the RP router (R2).

[edit]
user@host# edit
[edit protocols pim]
user@host# set protocols pim rpstatic address 10.210.255.202
user@host# set protocols pim rp static address abcd::10:210:255:202
user@host# set protocols pim interface lo0.0
user@host# set protocols pim interface fe-0/1/3.0mode sparse
user@host# set protocols pim interface fe-0/1/3.0 version 2
user@host# set protocols pim interface so-0/0/1.0mode sparse
user@host# set protocols pim interface so-0/0/1.0 version 2
user@host# set protocols pim interface fe-1/1/0.0mode sparse
user@host# set protocols pim interface fe-1/1/0.0 version 2

7. Configure per-packet load balancing on R1.

[edit]
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user@host# edit policy-options policy-statement load-balance
[edit policy-options policy-statement load-balance]
user@host# set then load-balance per-packet

8. Apply the load-balance policy on R1.

[edit]
user@host# set routing-options forwarding-table export load-balance

9. Configure nonstop routing on R1.

[edit]
user@host# set routing-options nonstop-routing
user@host# set routing-options router-id 10.210.255.201

Step-by-Step
Procedure

For troubleshooting, configure system log and tracing operations.

Enable system logmessages.1.

[edit]
user@host# set system syslog archive size 10m
user@host# set system syslog file messages any info

2. Trace interface operations.

[edit]
user@host# set interfaces traceoptions file dcd-trace
user@host# set interfaces traceoptions file size 10m
user@host# set interfaces traceoptions file files 10
user@host# set interfaces traceoptions flag all

3. Trace IGP operations for IPv4.

[edit]
user@host# set protocols ospf traceoptions file r1-nsr-ospf2
user@host# set protocols ospf traceoptions file size 10m
user@host# set protocols ospf traceoptions file files 10
user@host# set protocols ospf traceoptions file world-readable
user@host# set protocols ospf traceoptions flag error
user@host# set protocols ospf traceoptions flag lsa-update detail
user@host# set protocols ospf traceoptions flag flooding detail
user@host# set protocols ospf traceoptions flag lsa-request detail
user@host# set protocols ospf traceoptions flag state detail
user@host# set protocols ospf traceoptions flag event detail
user@host# set protocols ospf traceoptions flag hello detail
user@host# set protocols ospf traceoptions flag nsr-synchronization detail

4. Trace IGP operations for IPv6.

[edit]
user@host# set protocols ospf3 traceoptions file r1-nsr-ospf3
user@host# set protocols ospf3 traceoptions file size 10m
user@host# set protocols ospf3 traceoptions file world-readable
user@host# set protocols ospf3 traceoptions flag lsa-update detail
user@host# set protocols ospf3 traceoptions flag flooding detail
user@host# set protocols ospf3 traceoptions flag lsa-request detail
user@host# set protocols ospf3 traceoptions flag state detail
user@host# set protocols ospf3 traceoptions flag event detail
user@host# set protocols ospf3 traceoptions flag hello detail
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user@host# set protocols ospf3 traceoptions flag nsr-synchronization detail

5. Trace PIM operations.

[edit]
user@host# set protocols pim traceoptions file r1-nsr-pim
user@host# set protocols pim traceoptions file size 10m
user@host# set protocols pim traceoptions file files 10
user@host# set protocols pim traceoptions file world-readable
user@host# set protocols pim traceoptions flagmdt detail
user@host# set protocols pim traceoptions flag rp detail
user@host# set protocols pim traceoptions flag register detail
user@host# set protocols pim traceoptions flag packets detail
user@host# set protocols pim traceoptions flag autorp detail
user@host# set protocols pim traceoptions flag join detail
user@host# set protocols pim traceoptions flag hello detail
user@host# set protocols pim traceoptions flag assert detail
user@host# set protocols pim traceoptions flag normal detail
user@host# set protocols pim traceoptions flag state detail
user@host# set protocols pim traceoptions flag nsr-synchronization

6. Trace all routing protocol functionality.

[edit]
user@host# set routing-options traceoptions file r1-nsr-sync
user@host# set routing-options traceoptions file size 10m
user@host# set routing-options traceoptions flag nsr-synchronization
user@host# set routing-options traceoptions flag commit-synchronize

7. Trace forwarding table operations.

[edit]
user@host# set routing-options forwarding-table traceoptions file r1-nsr-krt
user@host# set routing-options forwarding-table traceoptions file size 10m
user@host# set routing-options forwarding-table traceoptions file world-readable
user@host# set routing-options forwarding-table traceoptions flag queue
user@host# set routing-options forwarding-table traceoptions flag route
user@host# set routing-options forwarding-table traceoptions flag routes
user@host# set routing-options forwarding-table traceoptions flag synchronous
user@host# set routing-options forwarding-table traceoptions flag state
user@host# set routing-options forwarding-table traceoptions flag asynchronous
user@host# set routing-options forwarding-table traceoptions flag
consistency-checking

8. If you are done configuring the device, commit the configuration.

[edit]
user@host# commit

Results

From configurationmode, confirm your configuration by entering the showchassis, show

interfaces, show policy-options, show protocols, show routing-options, and show system

commands. If the output does not display the intended configuration, repeat the

configuration instructions in this example to correct it.

user@host# show chassis
redundancy {
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graceful-switchover;
}

user@host# show interfaces
traceoptions {
file dcd-trace size 10m files 10;
flag all;

}
so-0/0/1 {
unit 0 {
description "to R0 so-0/0/1.0";
family inet {
address 10.210.1.2/30;

}
family inet6 {
address FDCA:9E34:50CE:0001::2/126;

}
}

}
fe-0/1/3 {
unit 0 {
description "to R2 fe-0/1/3.0";
family inet {
address 10.210.12.1/30;

}
family inet6 {
address FDCA:9E34:50CE:0012::1/126;

}
}

}
fe-1/1/0 {
unit 0 {
description "to H1";
family inet {
address 10.240.0.250/30;

}
family inet6 {
address ::10.240.0.250/126;

}
}

}
lo0 {
unit 0 {
description "R1 Loopback";
family inet {
address 10.210.255.201/32 {
primary;

}
}
family iso {
address 47.0005.80ff.f800.0000.0108.0001.0102.1025.5201.00;

}
family inet6 {
address abcd::10:210:255:201/128;

}
}
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}

user@host# show policy-options
policy-statement load-balance {
then {
load-balance per-packet;

}
}

user@host# show protocols
ospf {
traceoptions {
file r1-nsr-ospf2 size 10m files 10 world-readable;
flag error;
flag lsa-update detail;
flag flooding detail;
flag lsa-request detail;
flag state detail;
flag event detail;
flag hello detail;
flag nsr-synchronization detail;

}
traffic-engineering;
area 0.0.0.0 {
interface so-0/0/1.0 {
metric 100;

}
interface fe-0/1/3.0 {
metric 100;

}
interface lo0.0 {
passive;

}
interface fxp0.0 {
disable;

}
interface fe-1/1/0.0 {
passive;

}
}

}
ospf3 {
traceoptions {
file r1-nsr-ospf3 size 10mworld-readable;
flag lsa-update detail;
flag flooding detail;
flag lsa-request detail;
flag state detail;
flag event detail;
flag hello detail;
flag nsr-synchronization detail;

}
area 0.0.0.0 {
interface fe-1/1/0.0 {
passive;
metric 1;

}
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interface lo0.0 {
passive;

}
interface so-0/0/1.0 {
metric 1;

}
interface fe-0/1/3.0 {
metric 1;

}
}

}
pim {
traceoptions {
file r1-nsr-pim size 10m files 10 world-readable;
flagmdt detail;
flag rp detail;
flag register detail;
flag packets detail;
flag autorp detail;
flag join detail;
flag hello detail;
flag assert detail;
flag normal detail;
flag state detail;
flag nsr-synchronization;

}
rp {
static {
address 10.210.255.202;
address abcd::10:210:255:202;

}
}
interface lo0.0;
interface fe-0/1/3.0 {
mode sparse;
version 2;

}
interface so-0/0/1.0 {
mode sparse;
version 2;

}
interface fe-1/1/0.0 {
mode sparse;
version 2;

}
}

user@host# show routing-options
traceoptions {
file r1-nsr-sync size 10m;
flag nsr-synchronization;
flag commit-synchronize;

}
nonstop-routing;
router-id 10.210.255.201;
forwarding-table {
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traceoptions {
file r1-nsr-krt size 10mworld-readable;
flag queue;
flag route;
flag routes;
flag synchronous;
flag state;
flag asynchronous;
flag consistency-checking;

}
export load-balance;

}

user@host# show system
syslog {
archive size 10m;
file messages {
any info;

}
}
commit synchronize;

Verification

To verify the configuration, run the following commands:

• show pim join extensive

• show pim neighbors inet detail

• show pim neighbors inet6 detail

• show pim rps inet detail

• show pim rps inet6 detail

• showmulticast route inet extensive

• showmulticast route inet6 extensive

• show route table inet.1 detail

• show route table inet6.1 detail

Configuring PIM SparseMode Graceful Restart

You can configure PIM sparse mode to continue to forward existing multicast packet

streams during a routing process failure and restart. Only PIM sparse mode can be

configured thisway.The routingplatformdoesnot forwardmulticastpackets forprotocols

other thanPIMduring graceful restart, because all othermulticast protocolsmust restart

after a routing process failure. If you configure PIM sparse-densemode, only sparse

multicast groups benefit from a graceful restart.

The routing platform does not forward new streams until after the restart is complete.

After restart, the routing platform refreshes the forwarding state with any updates that

were received fromneighbors during the restart period. For example, the routingplatform
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relearns the join and prune states of neighbors during the restart, but it does not apply

the changes to the forwarding table until after the restart.

WhenPIMsparsemode isenabled, the routingplatformgeneratesaunique32-bit random

number called a generation identifier. Generation identifiers are included by default in

PIM hello messages, as specified in the Internet draft draft-ietf-pim-sm-v2-new-10.txt.

When a routing platform receives PIM hello messages containing generation identifiers

onapoint-to-point interface, the JunosOSactivatesanalgorithmthatoptimizesgraceful

restart.

Before PIM sparse mode graceful restart occurs, each routing platform creates a

generation identifier and sends it to its multicast neighbors. If a routing platformwith

PIMsparsemode restarts, it creates anewgeneration identifier and sends it to neighbors.

Whenaneighbor receives thenew identifier, it resendsmulticast updates to the restarting

router to allow it to exit graceful restart efficiently. The restart phase is complete when

the restart duration timer expires.

Multicast forwardingcanbe interrupted in twoways. First, if theunderlying routingprotocol

is unstable, multicast RPF checks can fail and cause an interruption. Second, because

the forwarding table is not updated during the graceful restart period, newmulticast

streams are not forwarded until graceful restart is complete.

You can configure graceful restart globally or for a routing instance. This example shows

how to configure graceful restart globally.

To configure graceful restart for PIM sparse mode:

1. Enable graceful restart.

[edit protocols pim]
user@host# set graceful-restart

2. (Optional) Configure the amount of time the routing device waits (in seconds) to

complete PIM sparsemode graceful restart. By default, the router allows 60 seconds.

The range is from 30 through 300 seconds. After this restart time, the Routing Engine

resumes normal multicast operation.

[edit protocols pim graceful-restart]
user@host# set restart-duration 120

3. Monitor the operation of PIM graceful restart by running the show pim neighbors

command. In the command output, look for the G flag in theOption field. The G flag

stands for generation identifier. Also run the show task replication command to verify

the status of GRES and NSR.

Related
Documentation

Configuring Basic PIM Settings on page 79•
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Configuring PIM-to-IGMP and PIM-to-MLDMessage Translation

• Understanding PIM-to-IGMP and PIM-to-MLDMessage Translation on page 242

• Configuring PIM-to-IGMPMessage Translation on page 243

• Configuring PIM-to-MLDMessage Translation on page 244

Understanding PIM-to-IGMP and PIM-to-MLDMessage Translation

Routing devices can translate Protocol Independent Multicast (PIM) join and prune

messages into corresponding Internet GroupManagement Protocol (IGMP) or Multicast

Listener Discovery (MLD) report or leave messages. You can use this feature to forward

multicast traffic across PIM domains in certain network topologies.

In some network configurations, customers are unable to run PIM between the customer

edge-facing PIM domain and the core-facing PIM domain, even though PIM is running in

sparse mode within each of these domains. Because PIM is not running between the

domains, customers with this configuration cannot use PIM to forwardmulticast traffic

across the domains. Instead, they might want to use IGMP to forward IPv4multicast

traffic, or MLD to forward IPv6multicast traffic across the domains.

To enable the use of IGMP or MLD to forwardmulticast traffic across the PIM domains

in such topologies, you can configure the rendezvous point (RP) router that resides

between the edge domain and core domain to translate PIM join or prunemessages

received fromPIM neighbors on downstream interfaces into corresponding IGMPorMLD

report or leave messages. The router then transmits the report or leave messages by

proxying them to one or two upstream interfaces that you configure on the RP router. As

a result, this feature is sometimes referred to as PIM-to-IGMP proxy or PIM-to-MLD proxy.

To configure the RP router to translate PIM join or prunemessages into IGMP report or

leave messages, include the pim-to-igmp-proxy statement at the [edit routing-options

multicast] hierarchy level. Similarly, to configure the RP router to translate PIM join or

prunemessages into MLD report or leave messages, include the pim-to-mld-proxy

statement at the [edit routing-optionsmulticast] hierarchy level. As part of the

configuration, youmust specify the full name of at least one, but not more than two,

upstream interfaces on which to enable the PIM-to-IGMP proxy or PIM-to-MLD proxy

feature.

The followingguidelinesapplywhenyouconfigurePIM-to-IGMPorPIM-to-MLDmessage

translation:

• Make sure that the router connecting the PIM edge domain and the PIM core domain

is the static or elected RP router.

• Make sure that theRP router is using thePIM sparsemode (PIM-SM)multicast routing

protocol.

• When you configure an upstream interface, use the full logical interface specification

(for example, ge-0/0/1.0) and not just the physical interface specification (ge-0/0/1).

• When you configure two upstream interfaces, the RP router transmits the same IGMP

orMLD reportmessages andmulticast traffic on both upstream interfaces. As a result,
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make sure that reverse-path forwarding (RPF) is running in the PIM-SM core domain

to verify that multicast packets are received on the correct incoming interface and to

avoid sending duplicate packets.

• The router transmits IGMPorMLD reportmessagesononeorbothupstream interfaces

only for the first PIM join message that it receives among all of the downstream

interfaces. Similarly, the router transmits IGMP or MLD leavemessages on one or both

upstream interfaces only if it receives a PIM prunemessage for the last downstream

interface.

• Upstream interfaces support both local sources and remote sources.

• Multicast traffic received from an upstream interface is accepted as if it came from a

host.

Configuring PIM-to-IGMPMessage Translation

You can configure the rendezvous point (RP) routing device to translate PIM join or prune

messages into corresponding IGMP report or leave messages. To do so, include the

pim-to-igmp-proxy statement at the [edit routing-optionsmulticast] hierarchy level:

[edit routing-optionsmulticast]
pim-to-igmp-proxy {
upstream-interface [ interface-names ];

}

Enabling the routing device to perform PIM-to-IGMPmessage translation, also referred

to as PIM-to-IGMP proxy, is useful when you want to use IGMP to forward IPv4multicast

traffic between a PIM sparse mode edge domain and a PIM sparse mode core domain

in certain network topologies.

Before you begin configuring PIM-to-IGMPmessage translation:

• Make sure that the routing device connecting the PIM edge domain and that the PIM

core domain is the static or elected RP routing device.

• Make sure that the PIM sparse mode (PIM-SM) routing protocol is running on the RP

routing device.

• If you plan to configure two upstream interfaces, make sure that reverse-path

forwarding(RPF) is running in thePIM-SMcoredomain.Because theRProuter transmits

the same IGMPmessages andmulticast traffic on both upstream interfaces, you need

to runRPF toverify thatmulticastpacketsare receivedon thecorrect incoming interface

and to avoid sending duplicate packets.

To configure the RP routing device to translate PIM join or prunemessages into

corresponding IGMP report or leave messages:

1. Include the pim-to-igmp-proxy statement, specifying the names of one or two logical

interfaces to functionas theupstream interfacesonwhich the routingdevice transmits

IGMP report or leave messages.

The following example configures PIM-to-IGMPmessage translation on a single

upstream interface, ge-0/1/0.1.
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[edit routing-optionsmulticast]
user@host# set pim-to-igmp-proxy upstream-interface ge-0/1/0.1

The followingexampleconfiguresPIM-to-IGMPmessage translationon twoupstream

interfaces, ge-0/1/0.1 and ge-0/1/0.2. Youmust include the logical interface names

within square brackets ( [ ] ) when you configure a set of two upstream interfaces.

[edit routing-optionsmulticast]
user@host# set pim-to-igmp-proxy upstream-interface [ge-0/1/0.1 ge-0/1/0.2]

2. Use the showmulticast pim-to-igmp-proxy command to display the PIM-to-IGMP

proxy state (enabled or disabled) and the nameor names of the configured upstream

interfaces.

user@host# run showmulticast pim-to-igmp-proxy
Proxy state: enabled
ge-0/1/0.1
ge-0/1/0.2

Configuring PIM-to-MLDMessage Translation

You can configure the rendezvous point (RP) routing device to translate PIM join or prune

messages into corresponding MLD report or leave messages. To do so, include the

pim-to-mld-proxy statement at the [edit routing-optionsmulticast] hierarchy level:

[edit routing-optionsmulticast]
pim-to-mld-proxy {
upstream-interface [ interface-names ];

}

Enabling the routing device to perform PIM-to-MLDmessage translation, also referred

to as PIM-to-MLD proxy, is useful when you want to use MLD to forward IPv6multicast

traffic between a PIM sparse mode edge domain and a PIM sparse mode core domain

in certain network topologies.

Before you begin configuring PIM-to-MLDmessage translation:

• Make sure that the routing device connecting the PIM edge domain and that the PIM

core domain is the static or elected RP routing device.

• Make sure that the PIM sparse mode (PIM-SM) routing protocol is running on the RP

routing device.

• If you plan to configure two upstream interfaces, make sure that reverse-path

forwarding (RPF) is running in thePIM-SMcoredomain. Because theRP routingdevice

transmits the sameMLDmessages andmulticast traffic on both upstream interfaces,

youneed to runRPF toverify thatmulticastpacketsare receivedon thecorrect incoming

interface and to avoid sending duplicate packets.

To configure the RP routing device to translate PIM join or prunemessages into

corresponding MLD report or leave messages:

1. Include the pim-to-mld-proxy statement, specifying the names of one or two logical

interfaces to function as the upstream interfaces on which the router transmits MLD

report or leave messages.
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The following example configures PIM-to-MLDmessage translation on a single

upstream interface, ge-0/5/0.1.

[edit routing-optionsmulticast]
user@host# set pim-to-mld-proxy upstream-interface ge-0/5/0.1

The following example configuresPIM-to-MLDmessage translation on twoupstream

interfaces, ge-0/5/0.1 and ge-0/5/0.2. Youmust include the logical interface names

within square brackets ( [ ] ) when you configure a set of two upstream interfaces.

[edit routing-optionsmulticast]
user@host# set pim-to-mld-proxy upstream-interface [ge-0/5/0.1 ge-0/5/0.2]

2. Use the showmulticast pim-to-mld-proxy command to display the PIM-to-MLDproxy

state (enabled or disabled) and the name or names of the configured upstream

interfaces.

user@host# run showmulticast pim-to-mld-proxy
Proxy state: enabled
ge-0/5/0.1
ge-0/5/0.2

Related
Documentation

• Configuring IGMP on page 23

• Examples: Configuring MLD on page 49
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CHAPTER 12

Verifying PIM Configurations

• Verifying the PIMMode and Interface Configuration on page 247

• Verifying the PIM RP Configuration on page 247

• Verifying the RPF Routing Table Configuration on page 248

Verifying the PIMMode and Interface Configuration

Purpose Verify that PIM sparse mode is configured on all applicable interfaces.

Action From the CLI, enter the show pim interfaces command.

Sample Output

user@host> show pim interfaces
Instance: PIM.master
Name                   Stat Mode       IP V State Count DR address
lo0.0                  Up   Sparse      4 2 DR        0 127.0.0.1
pime.32769             Up   Sparse      4 2 P2P       0

Meaning The output shows a list of the interfaces that are configured for PIM. Verify the following

information:

• Each interface on which PIM is enabled is listed.

• The network management interface, either ge–0/0/0 or fe–0/0/0, is not listed.

• UnderMode, the word Sparse appears.

Verifying the PIM RP Configuration

Purpose Verify that the PIM RP is statically configured with the correct IP address.

Action From the CLI, enter the show pim rps command.

Sample Output

user@host> show pim rps
Instance: PIM.master
Address family INET
RP address      Type      Holdtime Timeout Active groups Group prefixes
192.168.14.27   static           0    None             2 224.0.0.0/4
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Meaning The output shows a list of the RP addresses that are configured for PIM. At least one RP

must be configured. Verify the following information:

• The configured RP is listed with the proper IP address.

• Under Type, the word static appears.

Verifying the RPF Routing Table Configuration

Purpose Verify that the PIM RPF routing table is configured correctly.

Action From the CLI, enter the showmulticast rpf command.

Sample Output

user@host> showmulticast rpf
Multicast RPF table: inet.0 , 2 entries...

Meaning The output shows themulticast RPF table that is configured for PIM. If nomulticast RPF

routing table is configured, RPF checks use inet.0. Verify the following information:

• The configuredmulticast RPF routing table is inet.0.

• The inet.0 table contains entries.
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PART 4

Configuring Multicast Routing Protocols

• Improving Multicast Reliability with PGM on page 251

• Connecting Routing Domains Using MSDP on page 257

• Handling Session Announcements with SAP and SDP on page 279

• Facilitating Multicast Delivery Across Unicast-Only Networks with AMT on page 283

• Routing Content to Densely Clustered Receivers with DVMRP on page 297
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CHAPTER 13

Improving Multicast Reliability with PGM

• Configuring PGM on page 251

Configuring PGM

• Understanding Pragmatic General Multicast on page 251

• PGM Architecture and PGM Routers on page 252

• PGM-Enabled Source on page 253

• PGM-Enabled Receivers on page 253

• PGM-Enabled Routers on page 254

• PGM Configuration Guidelines on page 255

Understanding Pragmatic General Multicast

Multicast applications often require real-time operation. These applications cannot take

advantageofTransmissionControlProtocol (TCP) reliability features suchassequencing,

retransmission, and flow control through windowing between sender and receiver. The

User Datagram Protocol (UDP), the major transport layer alternative to TCP, is not as

reliable as it needs to be for multicast traffic. Pragmatic General Multicast (PGM) is a

special protocol layer for multicast traffic that can be used between the IP layer and the

multicast application toadd reliability tomulticast traffic. PGMallowsa receiver todetect

missing information in all cases and to request replacement information if the receiver

application requires it. PGM is Internet Protocol number 113.

Although PGMmainly deals with the operation of multicast source and receiver,

PGM-enabled routers (called PGMnetwork elements) play a router assistance role in the

initial delivery and potential replacement of multicast traffic. PGM routers are not

mandatory in PGM, but they can provide the following benefits when placed anywhere

between the source and receivers:

• Reduce the load on themulticast source by aggregating duplicate messages to the

source. PGM routers are required to perform this function.

• Limit the flooding of repair data (replacement information) to only those downstream

receivers that requested the repair data. PGM routers are required to perform this

function.
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• Act as designated local repairers (DLRs) by caching the repair data and resending it

to receivers that request it later. DLR functions are a PGM option, and PGM routers are

not required to perform this role.

PGM adds reliability to multicast traffic streams. It is not a complete multicast protocol

like the Distance Vector Routing Multicast Protocol (DVMRP) or Protocol Independent

Multicast (PIM). Adding PGM to a router does not enable the router to performmulticast

functions. Instead, aPGMrouterwithmulticast capabilities andapreconfiguredmulticast

protocol such as PIM can offer more reliable multicast services to PGM sources and

receivers. PGM is not an alternative to multicast routing protocols, but an enhancement

of the multicast capabilities already present and configured on the router.

PGMArchitecture and PGMRouters

PGM isdefined inRFC3208and formsa reliable transport layer formulticast applications.

Almost any multicast application can use PGM. Applications most suitable for PGM

include stock market ticker update information, news reports, weather warnings, and

other information thatmust reachmultiple listeners in its entirety and in a timely fashion.

ThebasicPGMarchitecture consists of amulticast content source, oneormore receivers,

and zero or more routers between the source and receivers. All end devices must be

PGM-enabled, although there can be non-PGM routers between the source and receiver.

If all routers are non-PGM routers, then no routers are capable of the PGM router

assistance function, and all PGM functions take place directly between the source and

receiver.

PGMsources send sequenced content in sessions to receivers, usingmulticast protocols.

Other, non-PGMprotocols allow receivers to learn about a particular source, its sessions,

and its location. PGM receivers listen to multicast original data (ODATA), detect missing

content through the sequence numbers, and send unicast negative acknowledgments

(NAKs) back to the source. NAKs are answered bymulticast NAK confirmations (NCFs),

which suppress any NAKs from receivers on the same subnet that have not yet sent a

NAK upstream. The source sends multicast repair data (RDATA) to receivers containing

the missing content. PGM routers assist in this process by making sure that the negative

acknowledgments followthesamepathas theoutboundcontentupstreamto thesource,

and by suppressing duplicate negative acknowledgments and repair information.

PGM sources must maintain a “sliding window” of retransmittable information. There is

no concept of groupmembership in PGM, so receivers never need to communicate with

the source unless they request repair data with a negative acknowledgment. However,

thismeans that thePGMsourcedetermines thewindowsize for each receiver, in contrast

to almost all other protocols, and requires a certain processing power in each receiver.

The absence of positive receiver-to-source acknowledgments also means that PGM

scales well and cuts down on control message traffic that can easily overwhelm a

multicast network.

PGM receivers can start receiving a PGM session from a PGM source at any time and

request any missing previous information that the receiving application needs. If the

session is not long enough or if the transmit window is too small so that the source does

not maintain a long session history, the receiver cannot get all required information.
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PGM-Enabled Source

A PGM-enabled source of multicast content generates sequenced packets of ODATA

that are multicast to receivers. Interleaved with the content packets are source path

messages (SPMs), which tell PGM routers and receivers about their upstream next-hop

PGM device—either another PGM router or the PGM source.

ODATA packets and SPMs are multicast from the source. A PGM router always appends

its own IP address to the SPM before it is multicast on the downstream interfaces. The

SPMs are sent by the source and upstream PGM routers with the router alert option set

in the IP headers so that PGM routers do not have to examine every packet in the session

for SPM packets.

ThePGMsourceacknowledgesa receivedNAKbymulticastingNAKconfirmations (NCFs)

downstream to the next PGM device on the path to the receiver. NCFs make sure that

PGMroutersand receiversdonotbombardsourceswithNAKs.DownstreamPGMrouters

suppress all subsequentNAKs that indicate the samemissing information once oneNCF

is received from the upstream device.

The PGM source also responds to NAKs bymulticasting RDATA packets with the same

sequence number as the one indicated by the NAK. RDATA packets have the router alert

option set in the IPheader so thatPGMrouters candistinguish themfromODATApackets.

PGM sources organize their packets in sessions. PGM sources are not required to retain

copies of information older than the current session, although theymight. Long sessions

are not necessarily kept on the source in their entirety.

PGMsources identify themselves through a global source ID (GSID). This globally unique

source identifier is formed from the low-order 48 bits of the Message Digest 5 (MD5)

signature of the Domain Name System (DNS) name of the source.

PGM-Enabled Receivers

The PGM architecture requires one or more PGM-enabled receivers of the multicast

content generated by aPGMsource. PGM receivers accept all types of downstreamPGM

messages: ODATA, SPMs, NCFs, and RDATA.

Receivers process theODATApackets as they arrive from the source, constantly checking

the 32-bit sequence number in the ODATA PGM header for gaps in the sequence. If the

receiver detects missing information, it generates a NAK for that sequence number. The

NAK is unicast upstream to the PGM next hop, which is a router or the source, as

determined by the last address in the received SPM.

A receiver detects that its NAK was received by the PGM next hop when it receives an

NCF in response to its NAK. If several receivers on a subnet aremissing the sameODATA

packet, receivers getting an NCF for the packet before sending a NAK suppress the NAK.

If a receiver does not get anNCF in response to aNAK, the receiving application can send

a NAK again or continue, with the certainty that information is missing.

After theNCF, PGM receivers are sent anRDATApacketwith the same sequence number

indicated in the NAK and a copy of the missing ODATA. NCFs and RDATA can originate
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from the source or a router acting as a designated local repairer (DLR) for a subnet. The

receiver now has complete information about what is missing.

PGM receivers can request almost anything from the PGM source. However, because the

source determines the window size, there is no guarantee that older information is

available.

PGM-Enabled Routers

Multicast-capable routers can implement thePGM router assistance functions, although

notallmulticast routersmustbePGM-enabled routers.MandatoryPGMrouter assistance

functions include aggregating duplicate NAKs sent to the source to reduce the load on

themulticast source, generating NCFs in response to NAKs, and flooding RDATA packets

to only those downstream receivers that requested it with a NAK. Optionally, a PGM

router can be a DLR, caching PGM information and cutting down on network traffic by

resending RDATA packets locally.

There canbezeroormorePGM-enablednetworkelements (routers)between the source

and receiver. If there are no PGM routers between the source and receiver, then all PGM

messages flow directly between the source and receiver, and no router assistance

functions are possible. BothPGMandnon-PGM routers canbe freelymixedonanetwork

because PGM is a transport layer protocol and is not involved with router multicast

functions.

PGM routers also receive SPMs from the source or an upstreamPGM router and forward

them downstream, inserting the router’s own downstream IP interface address into the

SPM so that receivers always know their upstream PGM next hop.

When a PGM router receives unicast NAKs from a downstream PGM router or receiver,

the router unicasts one NAK for eachmissing sequence number to the next-hop PGM

device upstream toward the source. The address of the PGM next-hop device is

determined by received SPMs.

The PGM router multicasts NCFs in response to received NAKs on the downstream

interfaces that received the NAKs. NCFs are not multicast on interfaces that have not

received NAKs.

PGM routers must multicast all ODATA and RDATA packets that they receive from

upstream PGM devices. Normal multicast protocols are used to determine downstream

interfaces.

If the PGM router is a DLR, it responds to received NAKs with an NCF and with its own

RDATA packet. NAKs are not forwarded upstream from a DLR.

Figure 39 on page 255 shows the overall PGM architecture and the role of PGM-enabled

routers.
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Figure 39: PGMArchitecture and General Operation

Figure 38 shows only NAKs, NCFs, and RDATA flows. RDATA can come from either the

source (left) or a DLR router (right). In both cases, unicast NAKs from a receiver are

forwarded upstream by the routers, andmulticast NCFs are generated downstream.

Subnet NAK suppression is shown, as well as RDATA from the source or DLR sent only

to the portions of the network requesting it.

PGMConfiguration Guidelines

PragmaticGeneralMulticast (PGM)allows the router toparticipate indefinedPGMrouter

assistance functions between PGM-enabled sources and receivers. Although PGM is a

transport layer protocol and does not do IP packet routing, PGMmust be explicitly

configured on the router.

To enable PGM globally on the router, include the pgm statement:

pgm;

You can include this statement at the following hierarchy levels:

• [edit protocols]

• [edit logical-systems logical-system-name protocols]

To trace the operation of PGM, include the traceoptions statement:

traceoptions {
flag flag <flag-modifier>;
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}

You can include this statement at the following hierarchy levels:

• [edit protocols pgm]

• [edit logical-systems logical-system-name protocols pgm]

You can specify the following PGM-specific options in the flag statement:

• all—Trace all PGM packets.

• init—Trace all PGM initialization events.

• packets—Trace all PGM packet processing.

• parser—Trace all PGM parser processing.

• route-socket—Trace all PGM route-socket events.

• show—Trace all PGM show command servicing.

• state—Trace all PGM state transitions.

By default, PGM is enabled on every interface of the router, but global, explicit

configuration is required. No options are available for PGM operation.
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CHAPTER 14

ConnectingRoutingDomainsUsingMSDP

• Examples: Configuring MSDP on page 257

• Configuring Multiple Instances of MSDP on page 276

Examples: ConfiguringMSDP

• Understanding MSDP on page 257

• Configuring MSDP on page 258

• Example: Configuring MSDP in a Routing Instance on page 260

• Configuring the Interface to Accept Traffic from a Remote Source on page 267

• Example: Configuring MSDPwith Active Source Limits and Mesh Groups on page 268

• Tracing MSDP Protocol Traffic on page 273

• Disabling MSDP on page 274

• Example: Configuring MSDP on page 275

UnderstandingMSDP

The Multicast Source Discovery Protocol (MSDP) is used to connect multicast routing

domains. It typically runson the same router as theProtocol IndependentMulticast (PIM)

sparse-mode rendezvous point (RP). Each MSDP router establishes adjacencies with

internal and external MSDP peers similar to the way BGP establishes peers. These peer

routers inform each other about active sources within the domain. When they detect

active sources, the routers cansendPIMsparse-modeexplicit joinmessages to theactive

source.

The peer with the higher IP address passively listens to a well-known port number and

waits for the side with the lower IP address to establish a Transmission Control Protocol

(TCP) connection. When a PIM sparse-mode RP that is running MSDP becomes aware

of a new local source, it sends source-active type, length, and values (TLVs) to its MSDP

peers.Whenasource-activeTLV is received, apeer-reverse-path-forwarding (peer-RPF)

check (not the same as amulticast RPF check) is done to make sure that this peer is in

the path that leads back to the originating RP. If not, the source-active TLV is dropped.

This TLV is counted as a “rejected” source-active message.

The MSDP peer-RPF check is different from the normal RPF checks done by non-MSDP

multicast routers. The goal of the peer-RPF check is to stop source-active messages
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from looping. Router R accepts source-activemessages originated by Router S only from

neighbor Router N or an MSDPmesh groupmember. For more information about

configuring MSDPmesh groups, see “Example: Configuring MSDPwith Active Source

Limits and Mesh Groups” on page 268.

Router R locates its MSDP peer-RPF neighbor (Router N) deterministically. A series of

rules is applied in a particular order to received source-activemessages, and the first rule

that applies determines the peer-RPF neighbor. All source-active messages from other

routers are rejected.

The six rules applied to source-active messages originating at Router S received at

Router R from Router X are as follows:

1. If Router X originated the source-activemessage (Router X is Router S), thenRouter X

is also the peer-RPF neighbor, and its source-active messages are accepted.

2. If Router X is a member of the Router Rmesh group, or is the configured peer, then

Router X is the peer-RPF neighbor, and its source-active messages are accepted.

3. If Router X is the BGP next hop of the active multicast RPF route toward Router S

(Router X installed the route on Router R), then Router X is the peer-RPF neighbor,

and its source-active messages are accepted.

4. If Router X is an external BGP (EBGP) or internal BGP (IBGP) peer of Router R, and

the last autonomous system(AS)number in theBGPAS-path toRouter S is the same

asRouterX'sASnumber, thenRouterX is thepeer-RPFneighbor, and its source-active

messages are accepted.

5. If Router X uses the same next hop as the next hop to Router S, then Router X is the

peer-RPF neighbor, and its source-active messages are accepted.

6. If Router X fits noneof these criteria, thenRouter X is not anMSDPpeer-RPFneighbor,

and its source-active messages are rejected.

TheMSDP peers that receive source-active TLVs can be constrained by BGP reachability

information. If the AS path of the network layer reachability information (NLRI) contains

the receiving peer's AS number prepended second to last, the sending peer is using the

receiving peer as a next hop for this source. If the split horizon information is not being

received, the peer can be pruned from the source-active TLV distribution list.

ConfiguringMSDP

To configure the Multicast Source Discovery Protocol (MSDP), include themsdp

statement:

msdp {
disable;
active-source-limit {
maximum number;
threshold number;

}
data-encapsulation (disable | enable);
export [ policy-names ];
group group-name {
... group-configuration ...
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}
hold-time seconds;
import [ policy-names ];
local-address address;
keep-alive seconds;
peer address {
... peer-configuration ...

}
rib-group group-name;
source ip-prefix</prefix-length> {
active-source-limit {
maximum number;
threshold number;

}
}
sa-hold-time seconds;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier > <disable>;

}
group group-name {
disable;
export [ policy-names ];
import [ policy-names ];
local-address address;
mode (mesh-group | standard);
peer address {
... samestatementsasat the [edit protocolsmsdppeeraddress]hierarchy level shown
just following ...

}
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}
peer address {
disable;
active-source-limit {
maximum number;
threshold number;

}
authentication-key peer-key;
default-peer;
export [ policy-names ];
import [ policy-names ];
local-address address;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

}

You can include this statement at the following hierarchy levels:
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• [edit protocols]

• [edit routing-instances routing-instance-name protocols]

• [edit logical-systems logical-system-name protocols]

• [edit logical-systems logical-system-name routing-instances routing-instance-name

protocols]

By default, MSDP is disabled.

Example: ConfiguringMSDP in a Routing Instance

This example shows how to configure MSDP in a VRF instance.

• Requirements on page 260

• Overview on page 260

• Configuration on page 263

• Verification on page 266

Requirements

Before you begin:

• Configure the router interfaces.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Enable PIM. See “PIM Overview” on page 75.

Overview

You can configure MSDP in the following types of instances:

• Forwarding

• No forwarding

• Virtual router

• VPLS

• VRF

Themain use of MSDP in a routing instance is to support anycast RPs in the network,

which allows you to configure redundant RPs. Anycast RP addressing requires MSDP

support to synchronize the active sources between RPs.
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This example includes the following MSDP settings.

• authentication-key—By default, multicast routers accept and process any properly

formatted MSDPmessages from the configured peer address. This default behavior

might violate the security policies in many organizations because MSDPmessages by

definition come from another routing domain beyond the control of the security

practices of the multicast router's organization.

The router can authenticate MSDPmessages using the TCPmessage digest 5 (MD5)

signature option for MSDP peering sessions. This authentication provides protection

against spoofed packets being introduced into an MSDP peering session. Two

organizations implementing MSDP authenticationmust decide on a human-readable

key on both peers. This key is included in the MD5 signature computation for each

MSDP segment sent between the two peers.

You configure an MSDP authentication key on a per-peer basis, whether the MSDP

peer is defined in a group or individually. If you configure different authentication keys

for the same peer one in a group and one individually, the individual key is used.

The peer key can be a text string up to 16 letters and digits long. Strings can include

any ASCII characters with the exception of (,), &, and [. If you include spaces in an

MSDP authentication key, enclose all characters in quotation marks (“ ”).

Adding, removing, or changing anMSDP authentication key in a peering session resets

the existingMSDP session and establishes a new session between the affectedMSDP

peers. This immediate session termination prevents excessive retransmissions and

eventual session timeouts due to mismatched keys.

• import and export—All routing protocols use the routing table to store the routes that

they learn and to determine which routes they advertise in their protocol packets.

Routing policy allows you to control which routes the routing protocols store in, and

retrieve from, the routing table.

You can configure routing policy globally, for a group, or for an individual peer. This

example shows how to configure the policy for an individual peer.

If youconfigure routingpolicy at thegroup level, eachpeer in agroup inherits thegroup's

routing policy.

The import statement applies policies to source-activemessages being imported into

the source-active cache fromMSDP. The export statement applies policies to

source-active messages being exported from the source-active cache into MSDP. If

you specify more than one policy, they are evaluated in the order specified, from first

to last, and the first matching policy is applied to the route. If nomatch is found for the

import policy, MSDP shares with the routing table only those routes that were learned

fromMSDP routers. If nomatch is found for the export policy, the defaultMSDP export

policy is applied to entries in the source-active cache. See Table 10 on page 261 for a

list of match conditions.

Table 10: MSDP Source-Active Message Filter Match Conditions

Matches OnMatch Condition

Router interface or interfaces specified by name or IP addressinterface
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Table 10: MSDP Source-Active Message Filter Match
Conditions (continued)

Matches OnMatch Condition

Neighboraddress (the sourceaddress in the IPheaderof the source-active
message)

neighbor

Multicast group address embedded in the source-active messageroute-filter

Multicast source address embedded in the source-active messagesource-address-filter

• local-address—Identifies the address of the router you are configuring as an MSDP

router (the local router). When you configure MSDP, the local-address statement is

required. The routermustalsobeaProtocol IndependentMulticast (PIM)sparse-mode

rendezvous point (RP).

• peer—AnMSDP router must knowwhich routers are its peers. You define the peer

relationships explicitly by configuring the neighboring routers that are theMSDP peers

of the local router. After peer relationships are established, the MSDP peers exchange

messages to advertise active multicast sources. Youmust configure at least one peer

for MSDP to function. When you configure MSDP, the peer statement is required. The

routermust also be a Protocol IndependentMulticast (PIM) sparse-mode rendezvous

point (RP).

You can arrange MSDP peers into groups. Each groupmust contain at least one peer.

Arranging peers into groups is useful if youwant to block sources from somepeers and

accept them from others, or set tracing options on one group and not others. This

example shows how to configure the MSDP peers in groups. If you configure MSDP

peers in a group, each peer in a group inherits all group-level options.

Figure 40 on page 263 shows the topology for this example.
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Figure 40: MSDP in a VRF Instance Topology

R4

PE1

P

PE2

R0 R5

R6

red site

VLAN1

blue site

Core

g0
40

61
6

VLAN2

LAN

PE3

red site

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set policy-options policy-statement bgp-to-ospf term 1 from protocol bgp
set policy-options policy-statement bgp-to-ospf term 1 then accept
setpolicy-optionspolicy-statementsa-filter termbad-groupsfromroute-filter224.0.1.2/32
exact

set policy-options policy-statement sa-filter term bad-groups from route-filter
224.77.0.0/16 orlonger

set policy-options policy-statement sa-filter term bad-groups then reject
setpolicy-optionspolicy-statementsa-filter termbad-sources fromsource-address-filter
10.0.0.0/8 orlonger

setpolicy-optionspolicy-statementsa-filter termbad-sources fromsource-address-filter
127.0.0.0/8 orlonger

set policy-options policy-statement sa-filter term bad-sources then reject
set policy-options policy-statement sa-filter term accept-everything-else then accept
set routing-instances VPN-100 instance-type vrf
set routing-instances VPN-100 interface ge-0/0/0.100
set routing-instances VPN-100 interface lo0.100
set routing-instances VPN-100 route-distinguisher 10.255.120.36:100
set routing-instances VPN-100 vrf-target target:100:1
set routing-instances VPN-100 protocols ospf export bgp-to-ospf
set routing-instances VPN-100 protocols ospf area 0.0.0.0 interface lo0.100
set routing-instances VPN-100 protocols ospf area 0.0.0.0 interface ge-0/0/0.100
set routing-instances VPN-100 protocols pim rp static address 11.11.47.100
set routing-instances VPN-100 protocols pim interface lo0.100mode sparse-dense
set routing-instances VPN-100 protocols pim interface lo0.100 version 2
set routing-instancesVPN-100protocolspim interfacege-0/0/0.100modesparse-dense
set routing-instances VPN-100 protocols pim interface ge-0/0/0.100 version 2
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set routing-instances VPN-100 protocolsmsdp export sa-filter
set routing-instances VPN-100 protocolsmsdp import sa-filter
set routing-instances VPN-100 protocolsmsdp group 100 local-address 10.10.47.100
set routing-instances VPN-100 protocolsmsdp group 100 peer 10.255.120.39
authentication-key “New York”

set routing-instances VPN-100 protocolsmsdp group to_pe local-address 10.10.47.100
set routing-instances VPN-100 protocolsmsdp group to_pe peer 11.11.47.100

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure an MSDP routing instance:

1. Configure the BGP export policy.

[edit policy-options]
user@host# set policy-statement bgp-to-ospf term 1 from protocol bgp
user@host# set policy-statement bgp-to-ospf term 1 then accept

2. Configure a policy that filters out certain source and group addresses and accepts

all other source and group addresses.

[edit policy-options]
user@host# set policy-statement sa-filter term bad-groups from route-filter
224.0.1.2/32 exact

user@host# set policy-statement sa-filter term bad-groups from route-filter
224.0.1.2/32 exact

user@host# set policy-statement sa-filter term bad-groups from route-filter
224.77.0.0/16 orlonger

user@host# set policy-statement sa-filter term bad-groups then reject
user@host# set policy-statement sa-filter term bad-sources from
source-address-filter 10.0.0.0/8 orlonger

user@host# set policy-statement sa-filter term bad-sources from
source-address-filter 127.0.0.0/8 orlonger

user@host# set policy-statement sa-filter term bad-sources then reject
user@host#setpolicy-statementsa-filter termaccept-everything-elsethenaccept

3. Configure the routing instance type and interfaces.

[edit routing-instances]
user@host# set VPN-100 instance-type vrf
user@host# set VPN-100 interface ge-0/0/0.100
user@host# set VPN-100 interface lo0.100

4. Configure the routing instance route distinguisher and VRF target.

[edit routing-instances]
user@host# set VPN-100 route-distinguisher 10.255.120.36:100
user@host# set VPN-100 vrf-target target:100:1

5. Configure OSPF in the routing instance.

[edit routing-instances]
user@host# set VPN-100 protocols ospf export bgp-to-ospf
user@host# set VPN-100 protocols ospf area 0.0.0.0 interface lo0.100
user@host# set VPN-100 protocols ospf area 0.0.0.0 interface ge-0/0/0.100

6. Configure PIM in the routing instance.
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[edit routing-instances]
user@host# set VPN-100 protocols pim rp static address 11.11.47.100
user@host# set VPN-100 protocols pim interface lo0.100mode sparse-dense
user@host# set VPN-100 protocols pim interface lo0.100 version 2
user@host#setVPN-100protocolspim interfacege-0/0/0.100modesparse-dense
user@host# set VPN-100 protocols pim interface ge-0/0/0.100 version 2

7. Configure MSDP in the routing instance.

[edit routing-instances]
user@host# set VPN-100 protocolsmsdp export sa-filter
user@host# set VPN-100 protocolsmsdp import sa-filter
user@host# set VPN-100 protocolsmsdp group 100 local-address 10.10.47.100
user@host# set VPN-100 protocolsmsdp group 100 peer 10.255.120.39
authentication-key “New York”

[edit routing-instances]
user@host# set VPN-100 protocolsmsdp group to_pe local-address 10.10.47.100
[edit routing-instances]
user@host# set VPN-100 protocolsmsdp group to_pe peer 11.11.47.100

8. If you are done configuring the device, commit the configuration.

[edit routing-instances]
user@host# commit

Results

Confirm your configuration by entering the show policy-options command and the show

routing-instances command from configurationmode. If the output does not display the

intendedconfiguration, repeat the instructions in this example tocorrect theconfiguration.

user@host# show policy-options
policy-statement bgp-to-ospf {
term 1 {
from protocol bgp;
then accept;

}
}
policy-statement sa-filter {
term bad-groups {
from {
route-filter 224.0.1.2/32 exact;
route-filter 224.77.0.0/16 orlonger;

}
then reject;

}
term bad-sources {
from {
source-address-filter 10.0.0.0/8 orlonger;
source-address-filter 127.0.0.0/8 orlonger;

}
then reject;

}
term accept-everything-else {
then accept;

}
}
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user@host# show routing-instances
VPN-100 {
instance-type vrf;
interface ge-0/0/0.100; ## 'ge-0/0/0.100' is not defined
interface lo0.100; ## 'lo0.100' is not defined
route-distinguisher 10.255.120.36:100;
vrf-target target:100:1;
protocols {
ospf {
export bgp-to-ospf;
area 0.0.0.0 {
interface lo0.100;
interface ge-0/0/0.100;

}
}
pim {
rp {
static {
address 11.11.47.100;

}
}
interface lo0.100 {
mode sparse-dense;
version 2;

}
interface ge-0/0/0.100 {
mode sparse-dense;
version 2;

}
}
msdp {
export sa-filter;
import sa-filter;
group 100 {
local-address 10.10.47.100;
peer 10.255.120.39 {
authentication-key "$9$z4l-3Ctp0B1EcF3eMW8-dDjH"; ## SECRET-DATA

}
}
group to_pe {
local-address 10.10.47.100;
peer 11.11.47.100;

}
}

}
}

Verification

To verify the configuration, run the following commands:

• showmsdp instance VPN-100

• showmsdp source-active VPN-100
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• showmulticast usage instance VPN-100

• show route table VPN-100.inet.4

Configuring the Interface to Accept Traffic from a Remote Source

Youcan configure an incoming interface to acceptmulticast traffic froma remote source.

A remote source is a source that is not on the same subnet as the incoming interface.

Figure 41 on page 267 shows such a topology, where R2 connects to the R1 source on one

subnet, and to the incoming interface onR3 (ge-1/3/0.0 in the figure) on another subnet.

Figure 41: AcceptingMulticast Traffic from a Remote Source

In this topology R2 is a pass-through device not running PIM, so R3 is the first hop router

formulticastpackets sent fromR1.BecauseR1andR3are indifferent subnets, thedefault

behavior of R3 is to disregard R1 as a remote source. You can have R3 accept multicast

traffic from R1, however, by enabling accept-remote-source on the target interface.

To accept traffic from a remote source:

1. Identify the router and physical interface that you want to receive multicast traffic

from the remote source.

2. Configure the interface to accept traffic from the remote source.

[edit protocols pim interface ge-1/3/0.0]
user@host# set accept-remote-source

NOTE: If the interface you identified is not the only path from the remote
source, you need to ensure that it is the best path. For example you can
configure a static route on the receiver side PE router to the source, or you
can prepend the AS path on the other possible routes:

[edit policy-options policy-statement as-path-prepend term prepend]
user@host# set from route-filter 192.168.0.0/16 orlonger
user@host# set from route-filter 172.16.0.0/16 orlonger
user@host# set then as-path-prepend "1 1 1 1"

3. Commit the configuration changes.

4. Confirm that the interface you configured accepts traffic from the remote source.

user@host# show pim statistics
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Example: ConfiguringMSDPwith Active Source Limits andMesh Groups

This example shows how to configure MSDP to filter source-active messages and limit

the flooding of source-active messages.

• Requirements on page 268

• Overview on page 268

• Configuration on page 271

• Verification on page 273

Requirements

Before you begin:

• Configure the router interfaces.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Enable PIM sparse mode. See “PIM Overview” on page 75.

• Configure the router as a PIM sparse-mode RP. See “Configuring Local PIM RPs” on

page 124.

Overview

A router interested in MSDPmessages, such as an RP, might have to process a large

number of MSDPmessages, especially source-active messages, arriving from other

routers. Because of the potential need for a router to examine, process, and create state

tables formanyMSDPpackets, there is a possibility of anMSDP-baseddenial-of-service

(DoS) attack on a router running MSDP. Tominimize this possibility, you can configure

the router to limit the number of source active messages the router accepts. Also, you

can configure a threshold for applying random early detection (RED) to drop some but

not all MSDP active source messages.

By default, the router accepts 25,000 source active messages before ignoring the rest.

The limit can be from 1 through 1,000,000. The limit is applied to both the number of

messages and the number of MSDP peers.

By default, the router accepts 24,000 source-active messages before applying the RED

profile to prevent a possible DoS attack. This number can also range from 1 through

1,000,000. The next 1000messages are screened by the RED profile and the accepted

messages processed. If you configure no drop profiles (as this example does not), RED

is still in effect and functions as the primarymechanism formanaging congestion. In the

defaultREDdropprofile,when thepacketqueue fill-level is0percent, thedropprobability

is 0 percent. When the fill-level is 100 percent, the drop probability is 100 percent.

NOTE: The router ignores source-activemessages with encapsulated TCP
packets.MulticastdoesnotuseTCP;segments insidesource-activemessages
aremost likely the result of worm activity.
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The number configured for the threshold must be less than the number configured for

the maximum number of active MSDP sources.

You can configure an active source limit globally, for a group, or for a peer. If active source

limits are configured at multiple levels of the hierarchy (as shown in this example), all

are applied.

You can configure an active source limit for an address range as well as for a specific

peer. A per-source active source limit uses an IP prefix and prefix length instead of a

specific address. You can configure more than one per-source active source limit. The

longest match determines the limit.

Per-source active source limits can be combined with active source limits at the peer,

group, and global (instance) hierarchy level. Per-source limits are applied before any

other type of active source limit. Limits are tested in the following order:

• Per-source

• Per-peer or group

• Per-instance

An active source messagemust “pass” all limits established before being accepted. For

example, if a source is configured with an active source limit of 10,000 active multicast

groupsand the instance is configuredwitha limit of 5000(and therearenoother sources

or limits configured), only 5000 active source messages are accepted from this source.

MSDPmesh groups are groups of peers configured in a full-mesh topology that limits

the flooding of source-activemessages to neighboring peers. Everymesh groupmember

musthaveapeer connectionwitheveryothermeshgroupmember.Whenasource-active

message is received from amesh groupmember, the source-active message is always

accepted but is not flooded to other members of the samemesh group. However, the

source-active message is flooded to non-mesh group peers or members of other mesh

groups. By default, standard flooding rules apply ifmesh-group is not specified.

CAUTION: When configuring MSDPmesh groups, youmust configure all
members thesameway. If youdonotconfigurea fullmesh, excessive flooding
of source-activemessages can occur.

Acommonapplication forMSDPmeshgroups ispeer-reverse-path-forwarding(peer-RPF)

check bypass. For example, if there are two MSDP peers inside an autonomous system

(AS), and only one of them has an external MSDP session to another AS, the internal

MSDP peer often rejects incoming source-active messages relayed by the peer with the

external link. Rejection occurs because the external MSDP peer must be reachable by

the internal MSDP peer through the next hop toward the source in another AS, and this

next-hop condition is not certain. To prevent rejections, configure an MSDPmesh group

on the internal MSDP peer so it always accepts source-active messages.
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NOTE: An alternative way to bypass the peer-RPF check is to configure a
default peer. In networkswith only oneMSDPpeer, especially stub networks,
the source-activemessage always needs to be accepted. AnMSDP default
peer is an MSDP peer fromwhich all source-activemessages are accepted
without performing the peer-RPF check. You can establish a default peer at
the peer or group level by including the default-peer statement.

Table 11 on page 270 explains how flooding is handled by peers in this example. .

Table 11: Source-Active Message Flooding Explanation

Source-ActiveMessageNot
Flooded To

Source-Active Message
Flooded To

Source-Active Message
Received From

Peer 22Peer 11, Peer 12, Peer 13,
Peer 31, Peer 32

Peer 21

Peer 12, Peer 13Peer 21, Peer 22, Peer 31,
Peer 32

Peer 11

–Peer 21, Peer 22, Peer 11,
Peer 12, Peer 13, Peer 32

Peer 31

Figure42onpage270 illustrates source-activemessage floodingbetweendifferentmesh

groups and peers within the samemesh group.

Figure 42: Source-Active Message Flooding

This example includes the following settings:

• active-source-limit maximum 10000—Applies a limit of 10,000 active sources to all

other peers.

• data-encapsulation disable—On an RP router using MSDP, disables the default

encapsulation of multicast data received in MSDP register messages inside MSDP

source-active messages.
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MSDPdata encapsulationmainly concerns bursty sources ofmulticast traffic. Sources

that send only one packet every fewminutes have trouble with the timeout of state

relationships between sources and their multicast groups (S,G). Routers lose data

while they attempt to reestablish (S,G) state tables. As a result, multicast register

messages contain data, and this data encapsulation inMSDP source-activemessages

can be turned on or off through configuration.

By default, MSDP data encapsulation is enabled. An RP running MSDP takes the data

packets arriving in the source's register message and encapsulates the data inside an

MSDP source-active message.

However, data encapsulation creates both amulticast forwarding cache entry in the

inet.1 table (this is also the forwarding table) and a routing table entry in the inet.4

table.Withoutdataencapsulation,MSDPcreatesonly a routing table entry in the inet.4

table. In some circumstances, such as the presence of Internet worms or other forms

of DoS attack, the router's forwarding tablemight fill up with these entries. To prevent

the forwarding table from filling up with MSDP entries, you can configure the router

not to use MSDP data encapsulation. However, if you disable data encapsulation, the

router ignores and discards the encapsulated data. Without data encapsulation,

multicastapplicationswithbursty sourceshaving transmit intervals greater thanabout

3 minutes might not work well.

• groupMSDP-group local-address 10.1.2.3—Specifies theaddressof the local router (this

router).

• groupMSDP-groupmodemesh-group—Specifies that all peers belonging to the

MSDP-group group are mesh groupmembers.

• groupMSDP-group peer 10.10.10.10—Prevents the sending of source-active messages

to neighboring peer 10.10.10.10.

• groupMSDP-group peer 10.10.10.10 active-source-limitmaximum7500—Applies a limit

of 7500 active sources to MSDP peer 10.10.10.10 in groupMSDP-group.

• peer 10.0.0.1 active-source-limitmaximum5000 threshold4000—Applies a threshhold

of 4000 active sources and a limit of 5000 active sources to MSDP peer 10.0.0.1.

• source 10.1.0.0/16 active-source-limit maximum 500—Applies a limit of 500 active

sources to any source on the 10.1.0.0/16 network.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set protocolsmsdp data-encapsulation disable
set protocolsmsdp active-source-limit maximum 10000
set protocolsmsdp peer 10.0.0.1 active-source-limit maximum 5000
set protocolsmsdp peer 10.0.0.1 active-source-limit threshold 4000
set protocolsmsdp source 10.1.0.0/16 active-source-limit maximum 500
set protocolsmsdp groupMSDP-groupmodemesh-group
set protocolsmsdp groupMSDP-group local-address 10.1.2.3
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set protocolsmsdp groupMSDP-group peer 10.10.10.10 active-source-limit maximum
7500

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure MSDP source active routes andmesh groups:

1. (Optional) Disable data encapsulation.

[edit protocols msdp]
user@host# set data-encapsulation disable

2. Configure the active source limits.

[edit protocols msdp]
user@host# set peer 10.0.0.1 active-source-limit maximum 5000 threshold 4000
user@host# set groupMSDP-group peer 10.10.10.10 active-source-limit maximum
7500

user@host# set active-source-limit maximum 10000
user@host# set source 10.1.0.0/16 active-source-limit maximum 500

3. Configure the mesh group.

[edit protocols msdp]
user@host# set groupMSDP-groupmodemesh-group
user@host# set groupMSDP-group peer 10.10.10.10
user@host# set groupMSDP-group local-address 10.1.2.3

4. If you are done configuring the device, commit the configuration.

[edit routing-instances]
user@host# commit

Results

Confirm your configuration by entering the show protocols command.

user@host# show protocols
msdp {
data-encapsulation disable;
active-source-limit {
maximum 10000;

}
peer 10.0.0.1 {
active-source-limit {
maximum 5000;
threshold 4000;

}
}
source 10.1.0.0/16 {
active-source-limit {
maximum 500;

}
}
groupMSDP-group {
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modemesh-group;
local-address 10.1.2.3;
peer 10.10.10.10 {
active-source-limit {
maximum 7500;

}
}

}
}

Verification

To verify the configuration, run the following commands:

• showmsdp source-active

• showmsdp statistics

TracingMSDP Protocol Traffic

Tracing operations record detailed messages about the operation of routing protocols,

suchas the various typesof routingprotocol packets sent and received, and routingpolicy

actions. You can specify which trace operations are logged by including specific tracing

flags. The following table describes the flags that you can include.

DescriptionFlag

Trace all operations.all

Trace general events.general

Trace keepalive messages.keepalive

Trace normal events.normal

Trace all MSDP packets.packets

Trace policy processing.policy

Trace MSDP changes to the routing table.route

Trace source-active packets.source-active

Trace source-active request packets.source-active-request

Trace source-active response packets.source-active-response

Trace state transitions.state

Trace task processing.task

Trace timer processing.timer
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You can configure MSDP tracing for all peers, for all peers in a particular group, or for a

particular peer.

In the following example, tracing is enabled for all routing protocol packets. Then tracing

is narrowed to focus only on MSDP peers in a particular group. To configure tracing

operations for MSDP:

1. (Optional) Configure tracing by including the traceoptions statement at the [edit

routing-options] hierarchy level and set the all-packets-trace and all flags to trace all

protocol packets.

[edit routing-options traceoptions]
user@host# set file all-packets-trace
user@host# set flag all

2. Configure the filename for the MSDP trace file.

[edit protocols msdp group groupa traceoptions]
user@host# set file msdp-trace

3. (Optional) Configure the maximum number of trace files.

[edit protocols msdp group groupa traceoptions]
user@host# set file files 5

4. (Optional) Configure the maximum size of each trace file.

[edit protocols msdp group groupa traceoptions]
user@host# set file size 1m

5. (Optional) Enable unrestricted file access.

[edit protocols msdp group groupa traceoptions]
user@host# set file world-readable

6. Configure tracing flags. Supposeyouare troubleshooting issueswith the source-active

cache for groupa. The following example shows how to trace messages associated

with the group address.

[edit protocols msdp group groupa traceoptions]
user@host# set flag source-active | match 230.0.0.3

7. View the trace file.

user@host> file list /var/log
user@host> file show /var/log/msdp-trace

DisablingMSDP

To disable MSDP on the router, include the disable statement:

disable;

You can disable MSDP globally for all peers, for all peers in a group, or for an individual

peer.

• Globally for all MSDP peers at the following hierarchy levels:
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• [edit protocolsmsdp]

• [edit logical-systems logical-system-name protocolsmsdp]

• [edit routing-instances routing-instance-name protocolsmsdp]

• [edit logical-systems logical-system-name routing-instances routing-instance-name

protocolsmsdp]

• For all peers in a group at the following hierarchy levels:

• [edit protocolsmsdp group group-name]

• [edit logical-systems logical-system-name protocolsmsdp group group-name]

• [edit routing-instances routing-instance-name protocolsmsdp group group-name]

• [edit logical-systems logical-system-name routing-instances routing-instance-name

protocolsmsdp group group-name]

• For an individual peer at the following hierarchy levels:

• [edit protocolsmsdp peer address]

• [edit protocolsmsdp group group-name peer address]

• [edit logical-systems logical-system-name protocolsmsdp peer address]

• [edit logical-systems logical-system-name protocolsmsdp group group-name

peer address]

• [edit routing-instances routing-instance-name protocolsmsdp peer address]

• [edit logical-systems logical-system-name routing-instances routing-instance-name

protocolsmsdp peer address]

• [edit logical-systems logical-system-name routing-instances routing-instance-name

protocolsmsdp group group-name peer address]

If you disable MSDP at the group level, each peer in the group is disabled.

Example: ConfiguringMSDP

Configure a router to act as a PIM sparse-mode rendezvous point and an MSDP peer:

[edit]
routing-options {
interface-routes {
rib-group ifrg;

}
rib-groups {
ifrg {
import-rib [inet.0 inet.2];

}
mcrg {
export-rib inet.2;
import-rib inet.2;

}
}
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}
protocols {
bgp {
group lab {
type internal;
family any;
neighbor 192.168.6.18 {
local-address 192.168.6.17;

}
}

}
pim {
dense-groups {
224.0.1.39/32;
224.0.1.40/32;

}
rib-groupmcrg;
rp {
local {
address 192.168.1.1;

}
}
interface all {
mode sparse-dense;
version 1;

}
}
msdp {
rib-groupmcrg;
group lab {
peer 192.168.6.18 {
local-address 192.168.6.17;

}
}

}
}

Related
Documentation

Understanding MSDP on page 257•

ConfiguringMultiple Instances of MSDP

MSDP instances are supported only for VRF instance types. You can configure multiple

instances of MSDP to support multicast over VPNs.

To configure multiple instances of MSDP, include the following statements:

routing-instances {
routing-instance-name {
interface interface-name;
instance-type vrf;
route-distinguisher (as-number:number | ip-address:number);
vrf-import [ policy-names ];
vrf-export [ policy-names ];
protocols {
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msdp {
...msdp-configuration ...

}
}

}
}

You can include the statements at the following hierarchy levels:

• [edit routing-instances routing-instance-name protocols]

• [edit logical-systems logical-system-name routing-instances routing-instance-name

protocols]

Related
Documentation

• Example: Configuring MSDP in a Routing Instance on page 260

• Junos OSMPLS Applications Library for Routing Devices

• Junos OS VPNs Library for Routing Devices
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CHAPTER 15

Handling Session Announcements with
SAP and SDP

• Configuring the Session Announcement Protocol on page 279

• Verifying SAP and SDP Addresses and Ports on page 280

Configuring the Session Announcement Protocol

• Understanding SAP and SDP on page 279

• Configuring the Session Announcement Protocol on page 279

Understanding SAP and SDP

Session announcements are handled by two protocols: the Session Announcement

Protocol (SAP)and theSessionDescriptionProtocol (SDP). These twoprotocolsdisplay

multicast session names and correlate the names with multicast traffic.

SDP is a sessiondirectory protocol that is used formultimedia sessions. It helps advertise

multimedia conference sessions and communicates setup information to participants

who want to join the session. SDP simply formats the session description. It does not

incorporate a transport protocol. A client commonly uses SDP to announce a conference

session by periodicallymulticasting an announcement packet to awell-knownmulticast

address and port using SAP.

SAP isa sessiondirectoryannouncementprotocol thatSDPusesas its transport protocol.

For informationabout supportedstandards forSAPandSDP, see “Supported IPMulticast

Protocol Standards” on page 19.

Configuring the Session Announcement Protocol

The SAP and SDP protocols associate multicast session names with multicast traffic

addresses. Only SAP has configuration parameters that users can change. Enabling SAP

allows the router to receive announcements about multimedia and other multicast

sessions.

Junos OS supports the following SAP and SDP standards:

• RFC 2327, SDP Session Description Protocol
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• RFC 2974, Session Announcement Protocol

Before you begin:

1. Determine whether the router is directly attached to anymulticast sources. Receivers

must be able to locate these sources.

2. Determine whether the router is directly attached to any multicast group receivers. If

receivers are present, IGMP is needed.

3. Determinewhether toconfiguremulticast tousesparse, dense, or sparse-densemode.

Eachmode has different configuration considerations.

4. Determine the address of the RP if sparse or sparse-densemode is used.

5. Determine whether to locate the RP with the static configuration, BSR, or auto-RP

method.

6. Determine whether to configure multicast to use its own RPF routing table when

configuring PIM in sparse, dense, or sparse-densemode.

To enable SAP and the receipt of session announcements, include the sap statement:

sap {
disable;
listen address <port port>;

}

You can include this statement at the following hierarchy levels:

• [edit protocols]

• [edit logical-systems logical-system-name protocols]

By default, SAP listens to the address and port 224.2.127.254:9875 for session

advertisements. Toaddother addressesor pairs of address andport, includeoneormore

listen statements.

Sessions established by SDP, SAP's higher-layer protocol, time out after 60minutes.

Tomonitor the operation, use the show sap listen command.

Verifying SAP and SDP Addresses and Ports

Purpose Verify that SAP and SDP are configured to listen on the correct group addresses and

ports.

Action From the CLI, enter the show sap listen command.

Sample Output

user@host> show sap listen
Group Address   Port
224.2.127.254   9875

Meaning The output shows a list of the group addresses and ports that SAP and SDP listen on.

Verify the following information:
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• Each group address configured, especially the default 224.2.127.254, is listed.

• Each port configured, especially the default 9875, is listed.
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CHAPTER 16

Facilitating Multicast Delivery Across
Unicast-Only Networks with AMT

• Example: Configuring Automatic IP Multicast Without Explicit Tunnels on page 283

Example: Configuring Automatic IPMulticastWithout Explicit Tunnels

• Understanding AMT on page 283

• AMT Applications on page 284

• AMTOperation on page 286

• Configuring the AMT Protocol on page 287

• Configuring Default IGMP Parameters for AMT Interfaces on page 289

• Example: Configuring the AMT Protocol on page 292

Understanding AMT

AutomaticMulticastTunneling (AMT) facilitatesdynamicmulticast connectivitybetween

multicast-enabled networks across islands of unicast-only networks. Such connectivity

enables service providers, content providers, and their customers to participate in

delivering multicast traffic even if they lack end-to-endmulticast connectivity.

AMT issupportedonMXSeriesEthernetServicesRouterswithModularPortConcentrators

(MPCs) that are running Junos 13.2 or later. AMT is also supported on i-chip basedMPCs.

AMT supports graceful restart (GR) but does not support graceful Routing Engine

switchover (GRES).

AMT dynamically establishes unicast-encapsulated tunnels between well-known

multicast-enabled relay points (AMT relays) and network points reachable only through

unicast (AMTgateways). Figure43onpage284shows theAutomaticMulticastTunneling

Connectivity.
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Figure 43: Automatic Multicast Tunneling Connectivity
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The AMT protocol provides discovery and handshaking between relays and gateways to

establish tunnels dynamically without requiring explicit per-tunnel configuration.

AMT relays are typically routers with native IP multicast connectivity that aggregate a

potentially large number of AMT tunnels.

The Junos OS implementation supports the following AMT relay functions:

• IPv4multicast traffic and IPv4 encapsulation

• Well-known sources located on themulticast network

• Prevention of denial-of-service attacks by quickly discarding multicast packets that

are sourced through a gateway.

• Per-route replication to the full fan-out of all AMT tunnels desired

• The ability to collect normal interface statistics on AMT tunnels

Multicast sources locatedbehindAMTgatewaysarenot supported.“Example:Configuring

the AMT Protocol” on page 292“Example: Configuring the AMT Protocol” on page 292

AMT supports PIM sparse mode. AMT does not support densemode operation.

AMTApplications

Transit service providers have a challenge in the Internet becausemany local service

providers are not multicast-enabled. The challenge is how to entice content owners to

transmit video and other multicast traffic across their backbones. The cost model for

the content owners might be prohibitively high if they have to pay for unicast streams

for the majority of their subscribers.

Until more local providers are multicast-enabled, there is a transition strategy proposed

by the Internet Engineering Task Force (IETF) and implemented in open source software.

This strategy is called Automatic IP Multicast Without Explicit Tunnels (AMT). AMT
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involves setting up relays at peering points in multicast networks that can be reached

from gateways installed on hosts connected to unicast networks.

Without AMT, when a user who is connected to a unicast-only network wants to receive

multicast content, the content owner canallow theuser to join throughunicast. However,

the content owner incurs an added cost because the owner needs extra bandwidth to

support the unicast subscribers.

AMT allows any host to receive multicast. On the client end is an AMT gateway that is a

single host. Once the gateway has located an AMT relay, which might be a host but is

more typically a router, the gateway periodically sends Internet Group Management

Protocol (IGMP)messages over a dynamically created UDP tunnel to the relay. AMT

relays and gateways cooperate to transmitmulticast traffic sourcedwithin themulticast

network toend-user sites. AMT relays receive the traffic natively andunicast-encapsulate

it togateways.Thisallowsanyoneon the Internet tocreateadynamic tunnel todownload

multicast data streams.

With AMT, amulticast-enabled service provider can offermulticast services to a content

owner. When a customer of the unicast-only local provider wants to receive the content

and subscribes using an AMT join, the multicast-enabled transit provider can then

efficiently transport the content to the unicast-only local provider, which sends it on to

the end user.

AMT is an excellent way for transit service providers (who can get access to the content,

but do not havemany end users) to provide multicast service to content owners, where

it would not otherwise be economically feasible. It is also a useful transition strategy for

local service providers who do not yet havemulticast support on all downstream

equipment.

AMT is also useful for connecting twomulticast-enabled service providers that are

separated by a unicast-only service provider.

Similarly, AMT can be used by local service providers whose networks are

multicast-enabled to tunnel multicast traffic over legacy edge devices such as digital

subscriber line access multiplexers (DSLAMs) that have limitedmulticast capabilities.

Technical details of the implementation of AMT are as follows:

• Athree-wayhandshake is used to join groups fromunicast receivers toprevent spoofing

and denial-of-service (DoS) attacks.

• An AMT relay acting as a replication server joins the multicast group and translates

multicast traffic into multiple unicast streams.

• The discovery mechanism uses anycast, enabling the discovery of the relay that is

closest to the gateway in the network topology.

• An AMT gateway acting as a client is a host that joins the multicast group.

• Tunnel count limits on relays can limit bandwidth usage and avoid degradation of

service.
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AMT is described in detail in Internet draft draft-ietf-mboned-auto-multicast-10.txt,

Automatic IP Multicast Without Explicit Tunnels (AMT).

AMTOperation

AMT isused tocreatemulticast tunnelsdynamicallybetweenmulticast-enablednetworks

across islands of unicast-only networks. To do this, several steps occur sequentially.

1. The AMT relay (typically a router) advertises an anycast address prefix and route into

the unicast routing infrastructure.

2. The AMT gateway (a host) sends AMT relay discovery messages to the nearest AMT

relay reachable across the unicast-only infrastructure. To reduce the possibility of

replay attacks or dictionary attacks, the relay discovery messages contain a

cryptographic nonce. A cryptographic nonce is a random number used only once.

3. Theclosest relay in the topology receives theAMT relaydiscoverymessageand returns

the nonce from the discovery message in an AMT relay advertisement message. This

enables the gateway to learn the relay's unique IP address. The AMT relay now has

an address to use for all subsequent (S,G), entries it will join.

4. TheAMTgatewaysendsanAMTrequestmessage to theAMTrelay'sunique IPaddress

to begin the process of joining the (S,G).

5. The AMT relay sends an AMTmembership query back to the gateway.

6. The AMT gateway receives the AMT query message and sends an AMTmembership

update message containing the IGMP join messages.

7. The AMT relay sends a join message toward the source to build a native multicast

tree in the native multicast infrastructure.

8. As packets are received from the source, the AMT relay replicates the packets to all

interfaces in the outgoing interface list, including theAMT tunnel. Themulticast traffic

is then encapsulated in unicast AMTmulticast data messages.

9. Tomaintain state in theAMTrelay, theAMTgatewaysendsperiodicAMTmembership

updates.

10. After the tunnel is established, theAMTtunnel state is refreshedwitheachmembership

update message sent. The timeout for the refresh messages is 240 seconds.

11. When theAMTgateway leaves thegroup, theAMT relay can free resourcesassociated

with the tunnel.

Note the following operational details:

• The AMT relay creates an AMT pseudo interface (tunnel interface). AMT tunnel

interfaces are implemented as generic UDP encapsulation (ud) logical interfaces.

These logical interfaces have the identifier format ud-fpc/pic/port.unit.

• All multicast packets (data and control) are encapsulated in unicast packets. UDP

encapsulation is used for all AMT control and data packets using the IANA reserved

UDP port number (2268) for AMT.
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• The AMT relaymaintains a receiver list for eachmulticast session. The relaymaintains

the multicast state for each gateway that has joined a particular group or (S,G) pair.

Configuring the AMT Protocol

To configure the AMT protocol, include the amt statement:

amt {
relay {
accounting;
family {
inet {
anycast-prefix ip-prefix</prefix-length>;
local-address ip-address;

}
}
secret-key-timeoutminutes;
tunnel-limit number;

}
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

You can include this statement at the following hierarchy levels:

• [edit protocols]

• [edit logical-systems logical-system-name protocols]

• [edit routing-instances routing-instance-name protocols]

• [edit logical-systems logical-system-name routing-instances routing-instance-name

protocols]

NOTE: In the following example, only the [edit protocols] hierarchy is

identified.

Theminimumconfiguration toenableAMT is tospecify theAMTlocaladdress
and the AMT anycast prefix.

1. Toenable theMXSeries router to create theUDPencapsulation (ud) logical interfaces,

include the bandwidth statement and specify the bandwidth in gigabits per second.

[edit chassis fpc 0 pic 1]
user@host# set tunnel-services bandwidth 1g

2. Specify the localaddressby including the local-address statementat the [editprotocols

amt relay family inet] hierarchy level.

[edit protocols amt relay family inet]
user@host# set local-address 192.168.7.1
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The local address is used as the IP source of AMT control messages and the source

of AMT data tunnel encapsulation. The local address can be configured on any active

interface. Typically, the IP address of the router’s lo0.0 loopback interface is used for

configuring the AMT local address in the default routing instance, and the IP address

of the router’s lo0.n loopback interface is used for configuring the AMT local address

in VPN routing instances.

3. Specify the AMT anycast address by including the anycast-prefix statement at the

[edit protocols amt relay family inet] hierarchy level.

[edit protocols amt relay family inet]
user@host# set anycast-prefix 192.168.0.0/16

The AMT anycast prefix is advertised by unicast routing protocols to route AMT

discovery messages to the router from nearby AMT gateways. Typically, the router’s

lo0.0 interface loopback address is used for configuring the AMT anycast prefix in the

default routing instance, and the router’s lo0.n loopbackaddress is used for configuring

the AMT anycast prefix in VPN routing instances. However, the anycast address can

be either the primary or secondary lo0.0 loopback address.

Ensure that your unicast routing protocol advertises the AMT anycast prefix in the

route advertisements. If the AMT anycast prefix is advertised by BGP, ensure that the

local autonomous system (AS) number for the AMT relay router is in the AS path

leading to the AMT anycast prefix.

4. (Optional) Enable AMT accounting.

[edit protocols amt relay]
user@host# set accounting

5. (Optional) Specify the AMT secret key timeout by including the secret-key-timeout

statement at the [edit protocols amt relay] hierarchy level. In the following example,

the secret key timeout is configured to be 120minutes.

[edit protocols amt relay]
user@host# set secret-key-timeout 120

The secret key is used to generate the AMTMessage Authentication Code (MAC).

Setting the secret key timeout shorter might improve security, but it consumesmore

CPU resources. The default is 60minutes.

6. (Optional) Specify an AMT tunnel device by including the tunnel-devices statement

at the [edit protocols amt relay] hierarchy level.

[edit protocols amt relay]
user@host# set tunnel-device 1

7. (Optional) Specify an AMT tunnel limit by including the tunnel-limit statement at the

[edit protocols amt relay] hierarchy level. In the following example, the AMT tunnel

limit is 12.

[edit protocols amt relay]
user@host# set tunnel-limit 12

The tunnel limit configures the static upper limit to the number of AMT tunnels that

can be established. When the limit is reached, new AMT relay discovery messages

are ignored.
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8. Trace AMT protocol traffic by specifying options to the traceoptions statement at the

[edit protocols amt] hierarchy level. Options applied at the AMT protocol level trace

only AMT traffic. In the following example, all AMT packets are logged to the file

amt-log.

[edit protocols amt]
user@host# set traceoptions file amt-log
user@host# set traceoptions flag packets

NOTE: For AMT operation, configure the PIM rendezvous point address
as the primary loopback address of the AMT relay.

Configuring Default IGMP Parameters for AMT Interfaces

You can optionally configure default IGMP parameters for all AMT tunnel interfaces.

Although, typically you do not need to change the values. To configure default IGMP

attributes of all AMT relay tunnels, include the amt statement:

amt {
relay {
defaults {
(accounting | no-accounting);
group-policy [ policy-names ];
query-interval seconds;
query-response-interval seconds;
robust-count number;
ssm-map ssm-map-name;
version version;

}
}

}

You can include this statement at the following hierarchy levels:

• [edit protocols igmp]

• [edit logical-systems logical-system-name protocols igmp]

• [edit routing-instances routing-instance-name protocols igmp]

• [edit logical-systems logical-system-name routing-instances routing-instance-name

protocols igmp]

The IGMP statements included at the [edit protocols igmp amt relay defaults] hierarchy

level have the same syntax and purpose as IGMP statements included at the [edit

protocols igmp] or [edit protocols igmp interface interface-name] hierarchy levels. These

statements are as follows:

• You can collect IGMP join and leave event statistics. To enable the collection of IGMP

join and leave event statistics for all AMT interfaces, include the accounting statement:

user@host# set protocols igmp amt relay defaults accounting

289Copyright © 2017, Juniper Networks, Inc.

Chapter 16: Facilitating Multicast Delivery Across Unicast-Only Networks with AMT



• After enabling IGMP accounting, youmust configure the router to filter the recorded

information to a file or display it to a terminal. You can archive the events file.

• To disable the collection of IGMP join and leave event statistics for all AMT interfaces,

include the no-accounting statement:

user@host# set protocols igmp amt relay defaults no-accounting

• You can filter unwanted IGMP reports at the interface level. To filter unwanted IGMP

reports, define a policy tomatch only IGMP group addresses (for IGMPv2) by using the

policy's route-filter statement tomatch the group address. Define the policy to match

IGMP (S,G) addresses (for IGMPv3) by using the policy's route-filter statement to

match the group address and the policy's source-address-filter statement to match

the source address. In the following example, the amt_reject policy is created tomatch

both the group and source addresses.

user@host#setpolicy-optionspolicy-statementamt_reject fromroute-filter224.1.1.1/32
exact

user@host#setpolicy-optionspolicy-statementamt_reject fromsource-address-filter
192.168.0.0/16 orlonger

user@host# set policy-options policy-statement amt_reject then reject

• To apply the IGMP report filtering on the interface where you prefer not to receive

specific group or (S,G) reports, include the group-policy statement. The following

example applies the amt_reject policy to all AMT interfaces.

user@host# set protocols igmp amt relay defaults group-policy amt_reject

• You can change the IGMP query interval for all AMT interfaces to reduce or increase

the number of host query messages sent. In AMT, host query messages are sent in

response to membership request messages from the gateway. The query interval

configured on the relay must be compatible with the membership request timer

configuredon thegateway.Tomodify this interval, include thequery-interval statement.

The following example sets the host query interval to 250 seconds.

user@host# set protocols igmp amt relay defaults query-interval 250

The IGMP querier router periodically sends general host-query messages. These

messages solicit groupmembership information and are sent to the all-systems

multicast group address, 224.0.0.1.

• You can change the IGMP query response interval. The query response interval

multipliedby the robust count is themaximumamountof time thatcanelapsebetween

the sendingof a host querymessageby thequerier router and the receipt of a response

from a host. Varying this interval allows you to adjust the number of IGMPmessages

on the AMT interfaces. Tomodify this interval, include the query-response-interval

statement.The followingexampleconfigures thequery response interval to20seconds.

user@host# set protocols igmp amt relay defaults query-response-interval 20

• You can change the IGMP robust count. The robust count is used to adjust for the

expected packet loss on the AMT interfaces. Increasing the robust count allows for

more packet loss but increases the leave latency of the subnetwork. Tomodify the

robust count, include the robust-count statement. The following example configures

the robust count to 3.

user@host# set protocols igmp amt relay defaults robust-count 3
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The robust count automatically changes certain IGMPmessage intervals for IGMPv2

and IGMPv3.

• On a shared network running IGMPv2, when the query router receives an IGMP leave

message, itmust sendan IGMPgroupquerymessage for a specifiednumberof times.

The number of IGMP group querymessages sent is determined by the robust count.

The interval between query messages is determined by the last member query

interval. Also, the IGMPv2 query response interval is multiplied by the robust count

to determine the maximum amount of time between the sending of a host query

message and receipt of a response from a host.

For more information about the IGMPv2 robust count, see RFC 2236, Internet Group

Management Protocol, Version 2.

• In IGMPv3 a change of interface state causes the system to immediately transmit a

state-change report from that interface. If the state-change report is missed by one

ormoremulticast routers, it is retransmitted. The number of times it is retransmitted

is the robust count minus one. In IGMPv3 the robust count is also a factor in

determining the groupmembership interval, the older version querier interval, and

the other querier present interval.

For more information about the IGMPv3 robust count, see RFC 3376, Internet Group

Management Protocol, Version 3.

• You can apply a source-specific multicast (SSM)map to an AMT interface. SSM

mapping translates IGMPv1or IGMPv2membership reports toan IGMPv3 report,which

allows hosts running IGMPv1 or IGMPv2 to participate in SSM until the hosts transition

to IGMPv3.

SSMmapping applies to all group addresses thatmatch the policy, not just those that

conform to SSM addressing conventions (232/8 for IPv4).

In this example, you create a policy to match the 232.1.1.1/32 group address for

translation to IGMPv3. Then you define the SSMmap that associates the policy with

the 192.168.43.66 source address where these group addresses are found. Finally, you

apply the SSMmap to all AMT interfaces.

user@host# set policy-options policy-statement ssm-policy-example term A from
route-filter 232.1.1.1/32 exact

user@host# set policy-options policy-statement ssm-policy-example term A then
accept

user@host# set routing-optionsmulticast ssm-map ssm-map-example policy
ssm-policy-example

user@host# set routing-optionsmulticast ssm-map ssm-map-example source
192.168.43.66

user@host# set protocols igmp amt relay defaults ssm-map ssm-map-example
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Example: Configuring the AMT Protocol

This example showshowtoconfigure theAutomaticMulticastTunneling (AMT)Protocol

to facilitate dynamicmulticast connectivity betweenmulticast-enablednetworks across

islands of unicast-only networks.

• Requirements on page 292

• Overview on page 292

• Configuration on page 293

• Verification on page 295

Requirements

Before you begin:

• Configure the router interfaces.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Configureamulticast groupmembershipprotocol (IGMPorMLD).See “Understanding

IGMP” on page 24 and “Understanding MLD” on page 49.

Overview

In this example, Host 0 andHost 2 aremulticast receivers in a unicast cloud. Their default

gateway devices are AMT gateways. R0 and R4 are configured with unicast protocols

only. R1, R2, R3, andR5 are configuredwith PIMmulticast. Host 1 is a source in amulticast

cloud. R0 and R5 are configured to perform AMT relay. Host 3 and Host 4 are multicast

receivers (or sources that are directly connected to receivers). This example shows R1

configured with an AMT relay local address and an anycast prefix as its own loopback

address. The example also shows R0 configured with tunnel services enabled.

Figure 44 on page 293 shows the topology used in this example.
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Figure 44: AMTGateway Topology

g0
40

62
2

Host 0

R0 R1 R2

R4 R5

R3

Host 1

Host 2

AMT Gateway 1

Host 4

Host 3

AMT Gateway 2

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set protocols amt traceoptions file amt.log
set protocols amt traceoptions flag errors
set protocols amt traceoptions flag packets detail
set protocols amt traceoptions flag route detail
set protocols amt traceoptions flag state detail
set protocols amt traceoptions flag tunnels detail
set protocols amt relay family inet anycast-prefix 10.10.10.10/32
set protocols amt relay family inet local-address 10.255.112.201
set protocols amt relay tunnel-limit 10
set protocols pim interface all mode sparse-dense
set protocols pim interface all version 2
set protocols pim interface fxp0.0 disable
set chassis fpc 0 pic 0 tunnel-services bandwidth 1g
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Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure the AMT protocol on R1:

1. Configure AMT tracing operations.

[edit protocols amt traceoptions]
user@host# set file amt.log
user@host# set flag errors
user@host# set flag packets detail
user@host# set flag route detail
user@host# set flag state detail
user@host# set flag tunnels detail

2. Configure the AMT relay settings.

[edit protocols amt relay]
user@host# set relay family inet anycast-prefix 10.10.10.10/32
user@host# set family inet local-address 10.255.112.201
user@host# set tunnel-limit 10

3. Configure PIM on R1’s interfaces.

[edit protocols pim]
set interface all mode sparse-dense
set interface all version 2
set interface fxp0.0 disable

4. Enable tunnel functionality.

[edit chassis]
set fpc 0 pic 0 tunnel-services bandwidth 1g

5. If you are done configuring the device, commit the configuration.

user@host# commit

Results

From configuration mode, confirm your configuration by entering the show chassis and

show protocols commands. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

user@host# show chassis
fpc 0 {
pic 0 {
tunnel-services {
bandwidth 1g;

}
}

}

user@host# show protocols
amt {
traceoptions {
file amt.log;
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flag errors;
flag packets detail;
flag route detail;
flag state detail;
flag tunnels detail;

}
relay {
family {
inet {
anycast-prefix 10.10.10.10/32;
local-address 10.255.112.201;

}
}
tunnel-limit 10;

}
}
pim {
interface all {
mode sparse-dense;
version 2;

}
interface fxp0.0 {
disable;

}
}

Verification

To verify the configuration, run the following commands:

• show amt statistics

• show amt summary

• show amt tunnel

Related
Documentation

• Understanding AMT on page 283
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CHAPTER 17

Routing Content to Densely Clustered
Receivers with DVMRP

• Examples: Configuring DVMRP on page 297

Examples: Configuring DVMRP

• Understanding DVMRP on page 297

• Configuring DVMRP on page 298

• Example: Configuring DVMRP on page 298

• Example: Configuring DVMRP to Announce Unicast Routes on page 302

• Tracing DVMRP Protocol Traffic on page 305

Understanding DVMRP

The Distance Vector Multicast Routing Protocol (DVMRP) is a distance-vector routing

protocol that provides connectionless datagram delivery to a group of hosts across an

internetwork. DVMRP is a distributed protocol that dynamically generates IP multicast

delivery trees by using a technique called reverse-path multicasting (RPM) to forward

multicast traffic to downstream interfaces. These mechanisms allow the formation of

shortest-path trees, which are used to reach all groupmembers from each network

source of multicast traffic.

DVMRP is designed to be used as an interior gateway protocol (IGP) within a multicast

domain.

Becausenotall IP routers supportnativemulticast routing,DVMRP includesdirect support

for tunneling IP multicast datagrams through routers. The IP multicast datagrams are

encapsulated in unicast IP packets and addressed to the routers that do support native

multicast routing. DVMRP treats tunnel interfaces and physical network interfaces the

same way.

DVMRProutersdynamicallydiscover their neighborsbysendingneighborprobemessages

periodically to an IP multicast group address that is reserved for all DVMRP routers.
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Configuring DVMRP

Distance Vector Multicast Routing Protocol (DVMRP) is the first of themulticast routing

protocols and has a number of limitations that make this method unattractive for

large-scale Internet use. DVMRP is a dense-mode-only protocol, and uses the

flood-and-prune or implicit joinmethod to deliver traffic everywhere and thendetermine

where the uninterested receivers are. DVMRP uses source-based distribution trees in the

form (S,G).

Toconfigure theDistanceVectorMulticastRoutingProtocol (DVMRP), include thedvmrp

statement:

dvmrp {
disable;
export [ policy-names ];
import [ policy-names ];
interface interface-name {
disable;
hold-time seconds;
metricmetric;
mode (forwarding | unicast-routing);

}
rib-group group-name;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

You can include this statement at the following hierarchy levels:

• [edit protocols]

• [edit logical-systems logical-system-name protocols]

By default, DVMRP is disabled.

Example: Configuring DVMRP

This example shows how to use DVMRP to announce routes used for multicast routing

as well as multicast data forwarding.

• Requirements on page 298

• Overview on page 299

• Configuration on page 300

• Verification on page 301

Requirements

Before you begin:

• Configure the router interfaces.

Copyright © 2017, Juniper Networks, Inc.298

Multicast Protocols Feature Guide



• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

Overview

DVMRP is a distance vector protocol for multicast. It is similar to RIP, in that both RIP

andDVMRPhave issueswithscalabilityand robustness.PIMdomainsaremorecommonly

used than DVMRP domains. In some environments, youmight need to configure

interoperability with DVMRP.

This example includes the following DVMRP settings:

• protocols dvmrp rib-group—Associates the dvmrp-rib routing table group with the

DVMRP protocol to enable multicast RPF lookup.

• protocolsdvmrp interface—Configures theDVMRP interface. The interface of aDVMRP

router can be either a physical interface to a directly attached subnetwork or a tunnel

interface to another multicast-capable area of the Multicast Backbone (MBone). The

DVMRP hold-time period is the amount of time that a neighbor is to consider the

sending router (this router) to be operative (up). The default hold-time period is 35

seconds.

• protocols dvmrp interface hold-time—The DVMRP hold-time period is the amount of

time that a neighbor is to consider the sending router (this router) to be operative (up).

The default hold-time period is 35 seconds.

• protocols dvmrp interfacemetric—All interfaces can be configured with ametric

specifying cost for receiving packets on a given interface. The default metric is 1.

For each source network reported, a route metric is associated with the unicast route

being reported. Themetric is the sum of the interface metrics between the router

originating the report and the source network. Ametric of 32marks the source network

as unreachable, thus limiting the breadth of the DVMRP network and placing an upper

bound on the DVMRP convergence time.

• routing-options rib-groups—Enables DVMRP to access route information from the

unicast routing table, inet.0, and from a separate routing table that is reserved for

DVMRP. In this example, the first routing tablegroupnamed ifrgcontains local interface

routes. This ensures that local interface routes get added to both the inet.0 table for

use by unicast protocols and the inet.2 table for multicast RPF check. The second

routing table group named dvmrp-rib contains inet.2 routes.

DVMRP needs to access route information from the unicast routing table, inet.0, and

fromaseparate routing table that is reserved forDVMRP.Youneed tocreate the routing

table for DVMRP and to create groups of routing tables so that the routing protocol

process imports and exports routes properly. We recommend that you use routing

table inet.2 for DVMRP routing information.

• routing-options interface-routes—After defining the ifrg routing table group, use the

interface-routes statement to insert interface routes into the ifrggroup—inotherwords,
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into both inet.0 and inet.2. By default, interface routes are imported into routing table

inet.0 only.

• sap—Enables the Session Directory Announcement Protocol (SAP) and the Session

Directory Protocol (SDP). Enabling SAP allows the router to receive announcements

about multimedia and other multicast sessions.

SAP always listens to the address and port 224.2.127.254:9875 for session

advertisements. To add other addresses or pairs of address and port, include one or

more listen statements.

Sessions learned by SDP, SAP's higher-layer protocol, time out after 60minutes.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set routing-options interface-routes rib-group inet ifrg
set routing-options rib-groups ifrg import-rib inet.0
set routing-options rib-groups ifrg import-rib inet.2
set routing-options rib-groups dvmrp-rib export-rib inet.2
set routing-options rib-groups dvmrp-rib import-rib inet.2
set protocols sap
set protocols dvmrp rib-group dvmrp-rib
set protocols dvmrp interface ip-0/0/0.0metric 5
set protocols dvmrp interface ip-0/0/0.0 hold-time 40

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure an MSDP routing instance:

1. Create the routing tables for DVMRP routes.

[edit routing-options]
user@host# set interface-routes rib-group inet ifrg
user@host# set rib-groups ifrg import-rib [ inet.0 inet.2 ]
user@host# set rib-groups dvmrp-rib import-rib inet.2
user@host# set rib-groups dvmrp-rib export-rib inet.2

2. Configure SAP and SDP.

[edit protocols]
user@host# set sap

3. Enable DVMRP on the router and associate the dvmrp-rib routing table group with

DVMRP to enable multicast RPF checks.

[edit protocols]
user@host# set dvmrp rib-group dvmrp-rib
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4. Configure the DVMRP interface with a hold-time value and ametric. This example

shows an IP-over-IP encapsulation tunnel interface.

[edit protocols]
user@host# set dvmrp interface ip–0/0/0.0
user@host# set dvmrp interface ip–0/0/0.0 hold-time 40
user@host# set dvmrp interface ip–0/0/0.0metric 5

5. If you are done configuring the device, commit the configuration.

user@host# commit

Results

Confirm your configuration by entering the show routing-options commandand the show

protocolscommandfromconfigurationmode. If theoutputdoesnotdisplay the intended

configuration, repeat the instructions in this example to correct the configuration.

user@host# show routing-options
interface-routes {
rib-group inet ifrg;

}
rib-groups {
ifrg {
import-rib [ inet.0 inet.2 ];

}
dvmrp-rib {
export-rib inet.2;
import-rib inet.2;

}
}

user@host# show protocols
sap;
dvmrp {
rib-group dvmrp-rib;
interface ip-0/0/0.0 {
metric 5;
hold-time 40;

}
}

Verification

To verify the configuration, run the following commands:

• show dvmrp interfaces

• show dvmrp neighbors
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Example: Configuring DVMRP to Announce Unicast Routes

This example shows how to use DVMRP to announce unicast routes used solely for

multicast reverse-path forwarding (RPF) to set up themulticast control plane.

• Requirements on page 302

• Overview on page 302

• Configuration on page 303

• Verification on page 305

Requirements

Before you begin:

• Configure the router interfaces.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

Overview

DVMRP has twomodes. Forwarding mode is the default mode. In forwarding mode,

DVMRP is responsible for the multicast control plane andmulticast data forwarding. In

thenondefaultmode(which is shown in thisexample),DVMRPdoesnot forwardmulticast

data traffic. This mode is called unicast routing mode because in this mode DVMRP is

only responsible for announcing unicast routes used for multicast RPF—in other words,

for establishing thecontrol plane.To forwardmulticastdata, enableProtocol Independent

Multicast (PIM) on the interface. If you have configured PIM on the interface, as shown

in this example, you can configure DVMRP in unicast-routing mode only. You cannot

configure PIM and DVMRP in forwarding mode at the same time.

This example includes the following settings:

• policy-statement dvmrp-export—Accepts static default routes.

• protocols dvmrp export dvmrp-export—Associates the dvmrp-export policy with the

DVMRP protocol.

All routing protocols use the routing table to store the routes that they learn and to

determine which routes they advertise in their protocol packets. Routing policy allows

you to control which routes the routing protocols store in and retrieve from the routing

table. Import and export policies are always from the point of view of the routing table.

So the dvmrp-export policy exports static default routes from the routing table and

accepts them into DVMRP.

• protocolsdvmrp interfaceallmodeunicast-routing—Enables all interfaces to announce

unicast routes used solely for multicast RPF.

• protocols dvmrp rib-group inet dvmrp-rg—Associates the dvmrp-rib routing table group

with the DVMRP protocol to enable multicast RPF checks.

• protocols pim rib-group inet pim-rg—Associates the pim-rg routing table groupwith the

PIM protocol to enable multicast RPF checks.
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• routing-options rib inet.2 static route 0.0.0.0/0 discard—Redistributes static routes to

all DVMRP neighbors. The inet.2 routing table stores unicast IPv4 routes for multicast

RPF lookup. The discard statement silently drops packets without notice.

• routing-options rib-groups dvmrp-rg import-rib inet.2—Creates the routing table for

DVMRP to ensure that the routing protocol process imports routes properly.

• routing-options rib-groups dvmrp-rg export-rib inet.2—Creates the routing table for

DVMRP to ensure that the routing protocol process exports routes properly.

• routing-options rib-groupspim-rg import-rib inet.2—Enablesaccess to route information

from the routing table that stores unicast IPv4 routes for multicast RPF lookup. In this

example, the first routing table group named pim-rg contains local interface routes.

This ensures that local interface routes get added to the inet.2 table.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set policy-options policy-statement dvmrp-export term 10 from protocol static
set policy-options policy-statement dvmrp-export term 10 from route-filter 0.0.0.0/0
exact

set policy-options policy-statement dvmrp-export term 10 then accept
set protocols dvmrp rib-group inet
set protocols dvmrp rib-group dvmrp-rg
set protocols dvmrp export dvmrp-export
set protocols dvmrp interface all mode unicast-routing
set protocols dvmrp interface fxp0.0 disable
set protocols pim rib-group inet pim-rg
set protocols pim interface all
set routing-options rib inet.2 static route 0.0.0.0/0 discard
set routing-options rib-groups pim-rg import-rib inet.2
set routing-options rib-groups dvmrp-rg export-rib inet.2
set routing-options rib-groups dvmrp-rg import-rib inet.2

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure an MSDP routing instance:

1. Configure the routing options.

[edit routing-options]
[edit routing -options]
user@host# set rib inet.2 static route 0.0.0.0/0 discard
user@host# set rib-groups pim-rg import-rib inet.2
user@host# set rib-groups dvmrp-rg import-rib inet.2
user@host# set rib-groups dvmrp-rg export-rib inet.2

2. Configure DVMRP.
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[edit protocols]
user@host# set dvmrp rib-group inet dvmrp-rg
user@host# set dvmrp export dvmrp-export
user@host# set dvmrp interface all mode unicast-routing
user@host# set dvmrp interface fxp0 disable

3. Configure PIM so that PIM performsmulticast data forwarding.

[edit protocols]
user@host# set pim rib-group inet pim-rg
user@host# set pim interface all

4. Configure the DVMRP routing policy.

[edit policy-options policy-statement dvmrp-export term 10]
user@host# set from protocol static
user@host# set from route-filter 0.0.0.0/0 exact
user@host# set then accept

5. If you are done configuring the device, commit the configuration.

user@host# commit

Results

Confirm your configuration by entering the show policy-options command, the show

protocols command, and the show routing-options command from configuration mode.

If the output does not display the intended configuration, repeat the instructions in this

example to correct the configuration.

user@host# show policy-options
policy-statement dvmrp-export {
term 10 {
from {
protocol static;
route-filter 0.0.0.0/0 exact;

}
then accept;

}
}

user@host# show protocols
dvmrp {
rib-group inet dvmrp-rg;
export dvmrp-export;
interface all {
mode unicast-routing;

}
interface fxp0.0 {
disable;

}
}
pim {
rib-group inet pim-rg;
interface all;

}

user@host# show routing-options
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rib inet.2 {
static {
route 0.0.0.0/0 discard;

}
}
rib-groups {
pim-rg {
import-rib inet.2;

}
dvmrp-rg {
export-rib inet.2;
import-rib inet.2;

}
}

Verification

To verify the configuration, run the following commands:

• show dvmrp interfaces

• show pim statistics

Tracing DVMRP Protocol Traffic

Tracing operations record detailed messages about the operation of routing protocols,

suchas the various typesof routingprotocol packets sent and received, and routingpolicy

actions. You can specify which trace operations are logged by including specific tracing

flags. The following table describes the flags that you can include.

DescriptionFlag

Trace all operations.all

Trace general flow.general

Trace graft messages.graft

Trace neighbor probe packets.neighbor

Trace normal events.normal

Trace all DVMRP packets.packets

Trace poison-route-reverse packets.poison

Trace policy processing.policy

Trace probe packets.probe

Trace prunemessages.prune
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DescriptionFlag

Tracemembership report messages.report

Trace routing information.route

Trace state transitions.state

Trace task processing.task

Trace timer processing.timer

In the following example, tracing is enabled for all routing protocol packets. Then tracing

is narrowed to focus only on DVMRP packets of a particular type. To configure tracing

operations for DVMRP:

1. (Optional) Configure tracing at the routing options level to trace all protocol packets.

[edit routing-options traceoptions]
user@host# set file all-packets-trace
user@host# set flag all

2. Configure the filename for the DVMRP trace file.

[edit protocols dvmrp traceoptions]
user@host# set file dvmrp-trace

3. (Optional) Configure the maximum number of trace files.

[edit protocols dvmrp traceoptions]
user@host# set file files 5

4. (Optional) Configure the maximum size of each trace file.

[edit protocols dvmrp traceoptions]
user@host# set file size 1m

5. (Optional) Enable unrestricted file access.

[edit protocols dvmrp traceoptions]
user@host# set file world-readable

6. Configure tracing flags. Suppose you are troubleshooting issues with a particular

DVMRP neighbor. The following example shows how to trace neighbor probe packets

that match the neighbor’s IP address.

[edit protocols dvmrp traceoptions]
user@host# set flag neighbor | match 192.168.1.1

7. View the trace file.

user@host> file list /var/log
user@host> file show /var/log/dvmrp-trace

Related
Documentation

• Understanding DVMRP on page 297
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PART 5

Configuring Multicast VPNs

• Configuring Draft-Rosen Multicast VPNs on page 309

• Configuring Next-Generation Multicast VPNs on page 357

• Configuring PIM Join Load Balancing on page 551
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CHAPTER 18

Configuring Draft-Rosen Multicast VPNs

• Draft-Rosen Multicast VPNs Overview on page 309

• Example: Configuring Any-Source Draft-Rosen 6 Multicast VPNs on page 310

• Example: Configuring Source-Specific Draft-Rosen 7 Multicast VPNs on page 323

• Examples: Configuring Data MDTs on page 333

Draft-RosenMulticast VPNs Overview

The Junos OS provides two types of draft-rosenmulticast VPNs:

• Draft-rosenmulticast VPNs with service provider tunnels operating in any-source

multicast (ASM)mode (also referred to as rosen 6 Layer 3 VPNmulticast)—Described

in RFC 4364, BGP/MPLS IP Virtual Private Networks (VPNs) and based on Section 2 of

the IETF Internet draft draft-rosen-vpn-mcast-06.txt,Multicast in MPLS/BGP VPNs

(expired April 2004).

• Draft-rosenmulticast VPNs with service provider tunnels operating in source-specific

multicast (SSM)mode (also referred to as rosen 7 Layer 3 VPNmulticast)—Described

in RFC 4364, BGP/MPLS IP Virtual Private Networks (VPNs) and based on the IETF

Internetdraftdraft-rosen-vpn-mcast-07.txt,Multicast inMPLS/BGP IPVPNs. Draft-rosen

multicast VPNs with service provider tunnels operating in SSMmode do not require

that theprovider (P) routersmaintainanyVPN-specificProtocol-IndependentMulticast

(PIM) information.

NOTE: Draft-rosenmulticast VPNs are not supported in a logical system
environment even though the configuration statements can be configured
under the logical-systems hierarchy.

In a draft-rosen Layer 3multicast virtual private network (MVPN) configuredwith service

provider tunnels, the VPN is multicast-enabled and configured to use the Protocol

Independent Multicast (PIM) protocol within the VPN and within the service provider

(SP) network. A multicast-enabled VPN routing and forwarding (VRF) instance

corresponds to amulticast domain (MD), and a PE router attached to a particular VRF

instance is said tobelong to thecorrespondingMD.For eachMDthere is adefaultmulticast

distribution tree (MDT) through the SP backbone, which connects all of the PE routers
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belonging to that MD. Any PE router configured with a default MDT group address can

be themulticast source of one default MDT.

Draft-rosen MVPNs with service provider tunnels start by sending all multicast traffic

over a default MDT, as described in section 2 of the IETF Internet draft

draft-rosen-vpn-mcast-06.txt and section 7 of the IETF Internet draft

draft-rosen-vpn-mcast-07.txt. This default mapping results in the delivery of packets to

each provider edge (PE) router attached to the provider router even if the PE router has

no receivers for the multicast group in that VPN. Each PE router processes the

encapsulated VPN traffic even if the multicast packets are then discarded.

Related
Documentation

Junos OS VPNs Library for Routing Devices•

Example: Configuring Any-Source Draft-Rosen 6Multicast VPNs

• Understanding Any-Source Multicast on page 310

• Example: Configuring Any-Source Multicast for Draft-Rosen VPNs on page 310

• Load Balancing Multicast Tunnel Interfaces Among Available PICs on page 320

Understanding Any-SourceMulticast

Any-source multicast (ASM) is the form of multicast in which you can havemultiple

senders on the same group, as opposed to source-specific multicast where a single

particular source is specified. Theoriginalmulticast specification, RFC 1112, supports both

the ASMmany-to-manymodel and the SSM one-to-manymodel. For ASM, the (S,G)

source, group pair is instead specified as (*,G), meaning that the multicast group traffic

can be provided bymultiple sources.

An ASM network must be able to determine the locations of all sources for a particular

multicast group whenever there are interested listeners, no matter where the sources

might be located in the network. In ASM, the key function of source discovery is a required

function of the network itself.

In an environment where many sources come and go, such as for a videoconferencing

service, ASM is appropriate. Multicast source discovery appears to be an easy process,

but in sparse mode it is not. In densemode, it is simple enough to flood traffic to every

router in the network so that every router learns the source address of the content for

that multicast group.

However, in PIM sparse mode, the flooding presents scalability and network resource

use issues and is not a viable option.

Example: Configuring Any-SourceMulticast for Draft-Rosen VPNs

This example shows how to configure an any-source multicast VPN (MVPN) using dual

PIMconfigurationwith a customerRPandprovider RPandmapping themulticast routes
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from customer to provider (known as draft-rosen). The Junos OS complies with RFC

4364 and Internet draft draft-rosen-vpn-mcast-07.txt,Multicast in MPLS/BGP VPNs.

• Requirements on page 311

• Overview on page 311

• Configuration on page 313

• Verification on page 319

Requirements

Before you begin:

• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Configure the VPN. See the Junos OS VPNs Library for Routing Devices.

• Configure theVPN import andVPNexport policies. SeeConfiguring Policies for the VRF

Table on PE Routers in VPNs in the Junos OS VPNs Library for Routing Devices.

• Make sure that the routing devices support multicast tunnel (mt) interfaces for

encapsulating and de-encapsulating data packets into tunnels. See “Tunnel Services

PICsandMulticast”onpage 104and“LoadBalancingMulticastTunnel InterfacesAmong

Available PICs” on page 320.

For multicast to work on draft-rosen Layer 3 VPNs, each of the following routers must

have tunnel interfaces:

• Each provider edge (PE) router.

• Any provider (P) router acting as the RP.

• Anycustomeredge (CE) router that is actingasasource'sDRorasanRP.A receiver's

designated router does not need a Tunnel Services PIC.

Overview

Draft-rosenmulticast virtual private networks (MVPNs) can be configured to support

serviceprovider tunnelsoperating inany-sourcemulticast (ASM)modeor source-specific

multicast (SSM)mode.

In this example, the termmulticast Layer 3 VPNs is used to refer to draft-rosen MVPNs.

This example includes the following settings.

• interface lo0.1—Configuresanadditional unit on the loopback interfaceof thePE router.

For the lo0.1 interface, assign an address from the VPN address space. Add the lo0.1

interface to the following places in the configuration:

• VRF routing instance

• PIM in the VRF routing instance
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• IGP and BGP policies to advertise the interface in the VPN address space

In multicast Layer 3 VPNs, the multicast PE routers must use the primary loopback

address (or router ID) for sessions with their internal BGP peers. If the PE routers use

a route reflector and the next hop is configured as self, Layer 3multicast over VPNwill

not work, because PIM cannot transmit upstream interface information for multicast

sources behind remote PEs into the network core. Multicast Layer 3 VPNs require that

the BGP next-hop address of the VPN route match the BGP next-hop address of the

loopback VRF instance address.

• protocols pim interface—Configures the interfaces between each provider router and

thePE routers.Onall CE routers, include this statementon the interfaces facing toward

the provider router acting as the RP.

• protocols pimmode sparse—Enables PIM sparse mode on the lo0 interface of all PE

routers. You can either configure that specific interface or configure all interfaces with

the interface all statement. On CE routers, you can configure sparse mode or

sparse-densemode.

• protocols pim rp local—On all routers acting as the RP, configure the address of the

local lo0 interface. The P router acts as the RP router in this example.

• protocols pim rp static—On all PE and CE routers, configure the address of the router

acting as the RP.

It is possible for a PE router to be configured as the VPN customer RP (C-RP) router.

A PE router can also act as the DR. This type of PE configuration can simplify

configuration of customer DRs and VPNC-RPs formulticast VPNs. This example does

not discuss the use of the PE as the VPN C-RP.

Figure 45onpage312 showsmulticast connectivity on the customer edge. In the figure,

CE2 is theRP router. However, theRP router can be anywhere in the customer network.

Figure 45: Multicast Connectivity on the CE Routers

• protocols pim version 2—Enables PIM version 2 on the lo0 interface of all PE routers

andCE routers. Youcaneither configure that specific interfaceor configureall interfaces

with the interface all statement.

• group-address—In a routing instance, configure multicast connectivity for the VPN on

the PE routers. Configure a VPN group address on the interfaces facing toward the

router acting as the RP.

The PIM configuration in the VPN routing and forwarding (VRF) instance on the PE

routers needs to match themaster PIM instance on the CE router. Therefore, the PE

router contains both amaster PIM instance (to communicate with the provider core)

and the VRF instance (to communicate with the CE routers).
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VRF instances that are part of the same VPN share the same VPN group address. For

example, all PE routers containing multicast-enabled routing instance VPN-A share

the same VPN group address configuration. In Figure 46 on page 313, the shared VPN

group address configuration is 239.1.1.1.

Figure 46: Multicast Connectivity for the VPN

• routing-instances instance-name protocols pim rib-group—Adds the routing group to

the VPN's VRF instance.

• routing-options rib-groups—Configures the multicast routing group.

This example describes how to configure multicast in PIM sparse mode for a range of

multicast addresses for VPN-A as shown in Figure 47 on page 313.

Figure 47: Customer Edge and Service Provider Networks

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

PE1 set interfaces lo0 unit 0 family inet address 192.168.27.13/32 primary
set interfaces lo0 unit 0 family inet address 127.0.0.1/32
set interfaces lo0 unit 1 family inet address 10.10.47.101/32
set protocols pim rp static address 10.255.71.47
set protocols pim interface fxp0.0 disable
set protocols pim interface all mode sparse
set protocols pim interface all version 2
set routing-instances VPN-A instance-type vrf
set routing-instances VPN-A interface t1-1/0/0:0.0
set routing-instances VPN-A interface lo0.1
set routing-instances VPN-A route-distinguisher 10.255.71.46:100
set routing-instances VPN-A vrf-import VPNA-import
set routing-instances VPN-A vrf-export VPNA-export
set routing-instances VPN-A protocols ospf export bgp-to-ospf
set routing-instances VPN-A protocols ospf area 0.0.0.0 interface t1-1/0/0:0.0
set routing-instances VPN-A protocols ospf area 0.0.0.0 interface lo0.1
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set routing-instances VPN-A protocols pim rib-group inet VPNA-mcast-rib
set routing-instances VPN-A protocols pim rp static address 10.255.245.91
set routing-instances VPN-A protocols pim interface t1-1/0/0:0.0mode sparse
set routing-instances VPN-A protocols pim interface t1-1/0/0:0.0 version 2
set routing-instances VPN-A protocols pim interface lo0.1 mode sparse
set routing-instances VPN-A protocols pim interface lo0.1 version 2
set routing-instances VPN-A provider-tunnel pim-asm group-address 239.1.1.1
set routing-instances VPN-A protocols pimmvpn
set routing-options interface-routes rib-group inet VPNA-mcast-rib
set routing-options rib-groups VPNA-mcast-rib export-rib VPN-A.inet.2
set routing-options rib-groups VPNA-mcast-rib import-rib VPN-A.inet.2

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure multicast for draft-rosen VPNs:

1. Configure PIM on the P router.

[edit]
user@host# edit protocols pim
[edit protocols pim]
user@host# set dense-groups 224.0.1.39/32
[edit protocols pim]
user@host# set dense-groups 224.0.1.40/32
[edit protocols pim]
user@host# set rp local address 10.255.71.47
[edit protocols pim]
user@host# set interface all mode sparse
[edit protocols pim]
user@host# set interface all version 2
[edit protocols pim]
user@host# set interface fxp0.0 disable

2. Configure PIM on the PE1 and PE2 routers. Specify a static route to the service

provider RP—the P router (10.255.71.47).

[edit]
user@host# edit protocols pim
[edit protocols pim]
user@host# set rp static address 10.255.71.47
[edit protocols pim]
user@host# set interface interface all mode sparse
[edit protocols pim]
user@host# set interface interface all version 2
[edit protocols pim]
user@host# set interface fxp0.0 disable
[edit protocols pim]
user@host# exit

3. Configure PIM on CE1. Specify the RP address for the VPN RP—Router CE2

(10.255.245.91).

[edit]
user@host# edit protocols pim
[edit protocols pim]
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user@host# set rp static address 10.255.245.91
[edit protocols pim]
user@host# set interface all mode sparse
[edit protocols pim]
user@host# set interface all version 2
[edit protocols pim]
user@host# set interface fxp0.0 disable
[edit protocols pim]
user@host# exit

4. Configure PIM on CE2, which acts as the VPN RP. Specify CE2's address

(10.255.245.91).

[edit]
user@host# edit protocols pim
[edit protocols pim]
user@host# set rp local address 10.255.245.91
[edit protocols pim]
user@host# set interface all mode sparse
[edit protocols pim]
user@host# set interface all version 2
[edit protocols pim]
user@host# set interface fxp0.0 disable
[edit protocols pim]
user@host# exit

5. On PE1, configure the routing instance (VPN-A) for the Layer 3 VPN.

[edit]
user@host# edit routing-instances VPN-A
[edit routing-instances VPN-A]
user@host# set instance-type vrf
[edit routing-instances VPN-A]
user@host# set interface t1-1/0/0:0.0
[edit routing-instances VPN-A]
user@host# set interface lo0.1
[edit routing-instances VPN-A]
user@host# set route-distinguisher 10.255.71.46:100
[edit routing-instances VPN-A]
user@host# set vrf-import VPNA-import
[edit routing-instances VPN-A]
user@host# set vrf-export VPNA-export

6. On PE1, configure the IGP policy to advertise the interfaces in the VPN address

space.

[edit routing-instances VPN-A]
user@host# set protocols ospf export bgp-to-ospf
[edit routing-instances VPN-A]
user@host# set protocols ospf area 0.0.0.0 interface t1-1/0/0:0.0
[edit routing-instances VPN-A]
user@host# set protocols ospf area 0.0.0.0 interface lo0.1

7. On PE1, set the RP configuration for the VRF instance. The RP configuration within

the VRF instance provides explicit knowledge of the RP address, so that the (*,G)

state can be forwarded.

[edit routing-instances VPN-A]
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user@host# set protocols pimmvpn
[edit routing-instances VPN-A]
user@host# set protocols provider-tunnel pim-asm group-address 239.1.1.1
[edit routing-instances VPN-A]
user@host# set protocols pim rp static address 10.255.245.91
[edit routing-instances VPN-A]
user@host# set protocols pim interface t1-1/0/0:0.0mode sparse
[edit routing-instances VPN-A]
user@host# set protocols pim interface t1-1/0/0:0.0 version 2
[edit routing-instances VPN-A]
user@host# set protocols pim interface lo0.1 mode sparse
[edit routing-instances VPN-A]
user@host# set protocols pim interface lo0.1 version 2
[edit routing-instances VPN-A]
user@host# exit

8. On PE1, configure the loopback interfaces.

[edit]
user@host# edit interface lo0
[edit interface lo0]
user@host# set unit 0 family inet address 192.168.27.13/32 primary
[edit interface lo0]
user@host# set unit 0 family inet address 127.0.0.1/32
[edit interface lo0]
user@host# set unit 1 family inet address 10.10.47.101/32
[edit interface lo0]
user@host# exit

9. As you did for the PE1 router, configure the PE2 router.

[edit]
user@host# edit routing-instances VPN-A
[edit routing-instances VPN-A]
user@host# set instance-type vrf
[edit routing-instances VPN-A]
user@host# set interface t1-2/0/0:0.0
[edit routing-instances VPN-A]
user@host# set interface lo0.1
[edit routing-instances VPN-A]
user@host# set route-distinguisher 10.255.71.51:100
[edit routing-instances VPN-A]
user@host# set vrf-import VPNA-import
[edit routing-instances VPN-A]
user@host# set vrf-export VPNA-export
[edit routing-instances VPN-A]
user@host# set protocols ospf export bgp-to-ospf
[edit routing-instances VPN-A]
user@host# set protocols ospf area 0.0.0.0 interface t1-2/0/0:0.0
[edit routing-instances VPN-A]
user@host# set protocols ospf area 0.0.0.0 interface lo0.1
[edit routing-instances VPN-A]
user@host# set protocols pim rp static address 10.255.245.91
[edit routing-instances VPN-A]
user@host# set protocols pimmvpn
[edit routing-instances VPN-A]
user@host# set protocols pim interface t1-2/0/0:0.0mode sparse
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[edit routing-instances VPN-A]
user@host# set protocols pim interface lo0.1 mode sparse
[edit routing-instances VPN-A]
user@host# set protocols pim interface lo0.1 version 2
[edit routing-instances VPN-A]
user@host# set provider-tunnel pim-asm group-address 239.1.1.1
user@host# exit
[edit]
user@host# edit interface lo0
[edit interface lo0]
user@host# set unit 0 family inet address 192.168.27.14/32 primary
[edit interface lo0]
user@host# set unit 0 family inet address 127.0.0.1/32
[edit interface lo0]
user@host# set unit 1 family inet address 10.10.47.102/32

10. When one of the PE routers is running Cisco Systems IOS software, youmust

configure the Juniper Networks PE router to support this multicast interoperability

requirement. The Juniper Networks PE router must have the lo0.0 interface in the

master routing instanceand the lo0.1 interfaceassigned to theVPN routing instance.

Youmust configure the lo0.1 interface with the same IP address that the lo0.0

interface uses for BGP peering in the provider core in the master routing instance.

Configure the same IP address on the lo0.0 and lo0.1 loopback interfaces of the

Juniper Networks PE router at the [edit interfaces lo0] hierarchy level, and assign

theaddress used for BGPpeering in theprovider core in themaster routing instance.

In this alternate example, unit 0 and unit 1 are configured for Cisco IOS

interoperability.

[edit interface lo0]
user@host# set unit 0 family inet address 192.168.27.14/32 primary
[edit interface lo0]
user@host# set unit 0 family inet address 127.0.0.1/32
[edit interface lo0]
user@host# set unit 1 family inet address 192.168.27.14/32
[edit interface lo0]
user@host# exit

11. Configure themulticast routing table group. This group accesses inet.2when doing

RPF checks. However, if you are using inet.0 for multicast RPF checks, this step will

prevent your multicast configuration fromworking.

[edit]
user@host# edit routing-options
[edit routing-options]
user@host# set interface-routes rib-group inet VPNA-mcast-rib
[edit routing-options]
user@host# set rib-groups VPNA-mcast-rib export-rib VPN-A.inet.2
[edit routing-options]
user@host# set rib-groups VPNA-mcast-rib import-rib VPN-A.inet.2
[edit routing-options]
user@host# exit

12. Activate the multicast routing table group in the VPN's VRF instance.

[edit]
user@host# edit routing-instances VPN-A
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[edit routing-instances VPN-A]
user@host# set protocols pim rib-group inet VPNA-mcast-rib

13. If you are done configuring the device, commit the configuration.

[edit routing-instances VPN-A]
user@host# commit

Results

Confirm your configuration by entering the show interfaces, show protocols, show

routing-instances, and show routing-options commands from configuration mode. If the

outputdoesnotdisplay the intendedconfiguration, repeat the instructions in this example

to correct the configuration. This output shows the configuration on PE1.

user@host# show interfaces
lo0 {
unit 0 {
family inet {
address 192.168.27.13/32 {
primary;

}
address 127.0.0.1/32;

}
}
unit 1 {
family inet {
address 10.10.47.101/32;

}
}

}

user@host# show protocols
pim {
rp {
static {
address 10.255.71.47;

}
}
interface fxp0.0 {
disable;

}
interface all {
mode sparse;
version 2;

}
}

user@host# show routing-instances
VPN-A {
instance-type vrf;
interface t1-1/0/0:0.0;
interface lo0.1;
route-distinguisher 10.255.71.46:100;
vrf-import VPNA-import;
vrf-export VPNA-export;
provider-tunnel {
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pim-asm {
group-address 239.1.1.1;

}
}
protocols {
ospf {
export bgp-to-ospf;
area 0.0.0.0 {
interface t1-1/0/0:0.0;
interface lo0.1;

}
}
pim {
mvpn;
rib-group inet VPNA-mcast-rib;
rp {
static {
address 10.255.245.91;

}
}
interface t1-1/0/0:0.0 {
mode sparse;
version 2;

}
interface lo0.1 {
mode sparse;
version 2;

}
}

}
}

user@host# show routing-options
interface-routes {
rib-group inet VPNA-mcast-rib;

}
rib-groups {
VPNA-mcast-rib {
export-rib VPN-A.inet.2;
import-rib VPN-A.inet.2;

}
}

Verification

To verify the configuration, run the following commands:

1. Display multicast tunnel information and the number of neighbors by using the show

pim interfaces instance instance-name command from the PE1 or PE2 router. When

issued from the PE1 router, the output display is:

user@host> show pim interfaces instance VPN-A
Instance: PIM.VPN-A
Name                   Stat Mode       IP V State Count DR address
lo0.1                  Up   Sparse      4 2 DR        0 10.10.47.101
mt-1/1/0.32769         Up   Sparse      4 2 DR        1
mt-1/1/0.1081346         Up   Sparse      4 2 DR        0
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pe-1/1/0.32769         Up   Sparse      4 1 P2P       0
t1-2/1/0:0.0           Up   Sparse      4 2 P2P       1

You can also display all PE tunnel interfaces by using the show pim join command

from the provider router acting as the RP.

2. Displaymulticast tunnel interface information, DR information, and the PIM neighbor

status between VRF instances on the PE1 and PE2 routers by using the show pim

neighbors instance instance-name command from either PE router.When issued from

the PE1 router, the output is as follows:

user@host> show pim neighbors instance VPN-A
Instance: PIM.VPN-A
Interface           IP V Mode        Option      Uptime Neighbor addr
mt-1/1/0.32769       4 2             HPL       01:40:46 10.10.47.102
t1-1/0/0:0.0         4 2             HPL       01:41:41 192.168.196.178

Load BalancingMulticast Tunnel Interfaces Among Available PICs

When you configure multicast on draft-rosen Layer 3 VPNs, multicast tunnel interfaces

are automatically generated to encapsulate andde-encapsulate control anddata traffic.

To generate multicast tunnel interfaces, a routing device must have one or more of the

following tunnel-capable PICs:

• Adaptive Services PIC

• Multiservices PIC or Multiservices DPC

• Tunnel Services PIC

• OnMX Series routers, a PIC created with the tunnel-services statement at the [edit

chassis fpc slot-number pic number] hierarchy level

NOTE: A routing device is a router or an EX Series switch that is functioning
as a router.

If a routing device has multiple such PICs, it might be important in your implementation

to load balance the tunnel interfaces across the available tunnel-capable PICs.

Themulticast tunnel interface that is used for encapsulation,mt-[xxxxx], is in the range

from 32,768 through 49,151. The interfacemt-[yyyyy], used for de-encapsulation, is in

the range from 1,081,344 through 1,107,827. PIM runs only on the encapsulation interface.

The de-encapsulation interface populates downstream interface information. For the

default MDT, an instance’s de-encapsulation and encapsulation interfaces are always

created on the same PIC.

For eachVPN, thePE routers build amulticast distribution treewithin the serviceprovider

core network. After the tree is created, each PE router encapsulates all multicast traffic

(data and controlmessages) from the attachedVPNand sends the encapsulated traffic

to the VPN group address. Because all the PE routers are members of the outgoing

interface list in themulticast distribution tree for the VPN group address, they all receive
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the encapsulated traffic. When the PE routers receive the encapsulated traffic, they

de-encapsulate themessagesandsend thedataandcontrolmessages to theCE routers.

If a routing device has multiple tunnel-capable PICs (for example, two Tunnel Services

PICs), the routing device load balances the creation of tunnel interfaces among the

available PICs. However, in some cases (for example, after a reboot), a single PICmight

be selected for all of the tunnel interfaces. This causes one PIC to have a heavy load,

while other available PICs are underutilized. To prevent this, you canmanually configure

load balancing. Thus, you can configure and distribute the load uniformly across the

available PICs.

The definition of a balanced state is determined by you and by the requirements of your

Layer 3VPN implementation. Youmightwant all of the instances tobeevenly distributed

across the available PICs or across a configured list of PICs. Youmight want all of the

encapsulation interfaces from all of the instances to be evenly distributed across the

available PICs or across a configured list of PICs. If the bandwidth of each tunnel

encapsulation interface is considered, youmight choose a different distribution. You can

design your load-balancing configuration based on each instance or on each routing

device.

NOTE: In a Layer 3 VPN, each of the following routing devicesmust have at
least one tunnel-capable PIC:

• Each provider edge (PE) router.

• Any provider (P) router acting as the RP.

• Any customer edge (CE) router that is acting as a source's DR or as an RP.
A receiver's designated router does not need a tunnel-capable PIC.

To configure load balancing:

1. On an M Series or T Series router or on an EX Series switch, install more than one

tunnel-capablePIC. (In some implementations,onlyonePIC is required. Loadbalancing

is based on the assumption that a routing device has more than one tunnel-capable

PIC.)

2. On an MX Series router, configure more than one tunnel-capable PIC.

[edit chassis fpc 0]
user@host# set pic 0 tunnel-services bandwidth 10g
user@host# set pic 1 tunnel-services bandwidth 10g

3. Configure Layer 3 VPNs as described in “Example: Configuring Any-Source Multicast

for Draft-Rosen VPNs” on page 310.

[edit routing-instances vpn1]
user@host# set provider-tunnel pim-asm group-address 234.1.1.1
user@host# set protocols pim rp static address 10.255.72.48
user@host# set protocols pim interface fe-1/0/0.0
user@host# set protocols pim interface lo0.1
user@host# set protocols pimmvpn
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4. For each VPN, specify a PIC list.

[edit routing-instances vpn1 protocols pim]
user@host# set tunnel-devices [mt-1/1/0mt-1/2/0mt-2/0/0 ]

The physical position of the PIC in the routing device determines themulticast tunnel

interface name. For example, if you have an Adaptive Services PIC installed in FPC

slot 0 and PIC slot 0, the correspondingmulticast tunnel interface name ismt-0/0/0.

The same is true for Tunnel Services PICs, Multiservices PICs, andMultiservices DPCs.

In the tunnel-devices statement, the order of the PIC list that you specify does not

impact how the interfaces are allocated. An instance uses all of the listed PICs to

create default encapsulation and de-encapsulation interfaces, and data MDT

encapsulation interfaces. The instance uses a round-robin approach to distributing

the tunnel interfaces (default anddataMDT)across thePIC list (or across theavailable

PICs, in the absence of a PIC list).

For the first tunnel, the round-robin algorithm starts with the lowest-numbered PIC.

The second tunnel is created on the next-lowest-numberedPIC, and so on, round and

round. The selection algorithmworks routing device-wide. The round robin does not

restart at the lowest-numbered PIC for each new instance. This applies to both the

default and data MDT tunnel interfaces.

If one PIC in the list fails, new tunnel interfaces are created on the remaining PICs in

the list using the round-robin algorithm. If all the PICs in the list go down, all tunnel

interfaces are deleted and no new tunnel interfaces are created. If a PIC in the list

comes up from the down state and the restored PIC is the only PIC that is up, the

interfaces are reassigned to the restored PIC. If a PIC in the list comes up from the

down state and other PICs are already up, an interface reassignment is not done.

However,whenanewtunnel interfaceneeds tobecreated, the restoredPIC is available

for the selection process. If you include in the PIC list a PIC that is not installed on the

routing device, the PIC is treated as if it is present but in the down state.

To balance the interfaces among the instances, you can assign one PIC to each

instance. For example, if you have vpn1-10 and you have three PICs—for example,

mt-1/1/0,mt-1/2/0,mt-2/0/0—you can configure vpn1-4 to only usemt-1/1/0, vpn5-7

to usemt-1/2/0, and vpn8-10 to usemt-2/0/0.

5. Commit the configuration.

user@host# commit

When you commit a new PIC list configuration, all the multicast tunnel interfaces for

the routing instance are deleted and re-created using the new PIC list.

6. If you reboot the routing device, somePICs comeup faster than others. The difference

can beminutes. Therefore, when the tunnel interfaces are created, the known PIC list

might not be the same as when the routing device is fully rebooted. This causes the

tunnel interfaces to be created on some but not all available and configured PICs. To

remedy this situation, you canmanually rebalance the PIC load.

Check to determine if a load rebalance is necessary.

user@host#> show interfaces terse | matchmt-
mt-1/1/0        up     up
mt-1/1/0.32768  up     up      inet
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mt-1/1/0.1081344  up     up      inet
mt-1/2/0        up     up
mt-1/2/0.32769  up     up      inet
mt-1/2/0.32770  up     up      inet
mt-1/2/0.32771  up     up      inet

The output shows thatmt-1/1/0 has only one tunnel encapsulation interface, while

mt-1/2/0has three tunnel encapsulation interfaces. In acase like this, youmightdecide

to rebalance the interfaces. As stated previously, encapsulation interfaces are in the

range from 32,768 through 49,151. In determining whether a rebalance is necessary,

look at the encapsulation interfaces only, because the default MDT de-encapsulation

interfacealways resideson thesamePICwith thedefaultMDTencapsulation interface.

7. (Optional) Rebalance the PIC load.

user@host#> request pimmulticast-tunnel rebalance instance vpn1

This command re-creates and rebalances all tunnel interfaces for a specific instance.

user@host#> request pimmulticast-tunnel rebalance

This command re-createsand rebalancesall tunnel interfaces for all routing instances.

8. Verify that the PIC load is balanced.

user@host#> show interfaces terse | matchmt-
mt-1/1/0        up     up
mt-1/1/0.32770  up     up      inet
mt-1/1/0.32768  up     up      inet
mt-1/1/0.1081344  up     up      inet
mt-1/2/0        up     up
mt-1/2/0.32769  up     up      inet
mt-1/2/0.32771  up     up      inet

The output shows thatmt-1/1/0 has two encapsulation interfaces, andmt-1/2/0 also

has two encapsulation interfaces.

Related
Documentation

Example: Configuring Source-Specific Draft-Rosen 7 Multicast VPNs on page 323•

Example: Configuring Source-Specific Draft-Rosen 7Multicast VPNs

• Understanding Source-Specific Multicast VPNs on page 324

• Draft-Rosen 7 Multicast VPN Control Plane on page 324

• Example: Configuring Source-Specific Multicast for Draft-Rosen Multicast

VPNs on page 324
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Understanding Source-Specific Multicast VPNs

A draft-rosen MVPNwith service provider tunnels operating in SSMmode uses BGP

signaling for autodiscovery of the PE routers. These MVPNs are also referred to as Draft

Rosen 7.

Each PE sends an MDT subsequent address family identifier (MDT-SAFI) BGP network

layer reachability information (NLRI) advertisement. The advertisement contains the

following information:

• Route distinguisher

• Unicast address of the PE router to which the source site is attached (usually the

loopback)

• Multicast group address

• Route target extended community attribute

Each remote PE router imports theMDT-SAFI advertisements from each of the other PE

routers if the route target matches. Each PE router then joins the (S,G) tree rooted at

each of the other PE routers.

After a PE router discovers the other PE routers, the source and group are bound to the

VPN routing and forwarding (VRF) through themulticast tunnel de-encapsulation

interface.

A draft-rosen MVPNwith service provider tunnels operating in any-source multicast

sparse-mode uses a shared tree and rendezvous point (RP) for autodiscovery of the PE

routers. The PE that is the source of the multicast group encapsulates multicast data

packets into a PIM register message and sends them bymeans of unicast to the RP

router. The RP then builds a shortest-path tree (SPT) toward the source PE. The remote

PE that acts as a receiver for the MDTmulticast group sends (*,G) join messages toward

the RP and joins the distribution tree for that group.

Draft-Rosen 7Multicast VPN Control Plane

The control plane of a draft-rosen MVPNwith service provider tunnels operating in SSM

modemust be configured to support autodiscovery.

After the PE routers are discovered, PIM is notified of the multicast source and group

addresses. PIM binds the (S,G) state to the multicast tunnel (mt) interface and sends a

join message for that group.

Autodiscovery for a draft-rosen MVPNwith service provider tunnels operating in SSM

modeuses someof the facilitiesof theBGP-basedMVPNcontrol planesoftwaremodule.

Therefore, the BGP-basedMVPN control planemust be enabled. The BGP-basedMVPN

control plane can be enabled for autodiscovery only.

Example: Configuring Source-Specific Multicast for Draft-RosenMulticast VPNs

This example shows how to configure a draft-rosen Layer 3 VPN operating in

source-specific multicast (SSM)mode. This example is based on the Junos OS
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implementation of the IETF Internet draft draft-rosen-vpn-mcast-07.txt,Multicast in

MPLS/BGP VPNs.

• Requirements on page 325

• Overview on page 325

• Configuration on page 327

• Verification on page 332

Requirements

This example uses the following hardware and software components:

• Junos OS Release 9.4 or later

• Make sure that the routing devices support multicast tunnel (mt) interfaces.

A tunnel-capable PIC supports a maximum of 512 multicast tunnel interfaces. Both

default and data MDTs contribute to this total. The default MDT uses twomulticast

tunnel interfaces (one for encapsulation and one for de-encapsulation). To enable an

MSeriesorTSeries router to supportmore than512multicast tunnel interfaces, another

tunnel-capable PIC is required. See “Tunnel Services PICs and Multicast” on page 104

and “Load Balancing Multicast Tunnel Interfaces Among Available PICs” on page 320.

Overview

The IETF Internet draft draft-rosen-vpn-mcast-07.txt introduced the ability to configure

the provider network to operate in SSMmode.When a draft-rosenmulticast VPN is used

over anSSMprovider core, therearenoPIMRPs toprovide rendezvousandautodiscovery

between PE routers. Therefore, draft-rosen-vpn-mcast-07 specifies the use of a BGP

network layer reachability information (NLRI), called MDT subaddress family identifier

information (MDT-SAFI) to facilitate autodiscovery of PEs by other PEs. MDT-SAFI

updates are BGPmessages distributed between intra-AS internal BGP peer PEs. Thus,

receipt of an MDT-SAFI update enables a PE to autodiscover the identity of other PEs

with sites for agivenVPNand thedefaultMDT(S,G) routes to join for each.Autodiscovery

provides the next-hop address of each PE, and the VPN group address for the tunnel

rooted at that PE for the given route distinguisher (RD) and route-target extended

community attribute.

This example includes the following configuration options to enable draft-rosen SSM:

• protocolsbgpgroupgroup-name family inet-mdtsignaling—EnablesMDT-SAFI signaling

in BGP.

• routing-instance instance-name protocolsmvpn family inet autodiscovery-only intra-as

inclusive—Enables the multicast VPN to use the MDT-SAFI autodiscovery NLRI.

• routing-instance instance-name protocols pimmvpn—Specifies the SSM control plane.

When pimmvpn is configured for a VRF, the VPNgroup addressmust be specifiedwith

the provider-tunnel pim-ssm group-address statement.
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• routing-instance instance-name protocols pimmvpn family inet autodiscovery

inet-mdt—Enables PIM to learn about neighbors from the MDT-SAFI autodiscovery

NLRI.

• routing-instance instance-name provider-tunnel pim-ssm group-address

multicast-address—Configures the provider tunnel that serves as the control plane and

enables theprovider tunnel tohaveastatic groupaddress.Unlikedraft-rosenmulticast

VPNs with ASM provider cores, the SSM configuration does not require that each PE

foraVPNuse thesamegroupaddress.This isbecause the rendezvouspointassignment

and autodiscovery are not accomplished over the default MDT tunnels for the group.

Thus, you can configure someor all PEs in aVPN to use a different group, but the same

group cannot be used in different VPNs on the same PE router.

• routing-instances ce1 vrf-target target:100:1—Configures the VRF export policy. When

you configure draft-rosenmulticast VPNs with provider tunnels operating in

source-specific mode and using the vrf-target statement, the VRF export policy is

automatically generated and automatically accepts routes from the vrf-name.mdt.0

routing table.

NOTE: When you configure draft-rosenmulticast VPNs with provider
tunnels operating in source-specific mode and using the vrf-export

statement to specify the export policy, the policy must have a term that
accepts routes from the vrf-name.mdt.0 routing table. This term ensures

proper PE autodiscovery using the inet-mdt address family.

Figure 48 on page 327 shows the topology for this example.
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Figure 48: SSM for Draft-RosenMulticast VPNs Topology
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

set interfaces so-0/0/0 description "TO P1_P1"
set interfaces so-0/0/0 unit 0 description "to P1 (provider router) so-0/0/0.0"
set interfaces so-0/0/0 unit 0 family inet address 1.0.1.1/30
set interfaces so-0/0/0 unit 0 family iso
set interfaces so-0/0/0 unit 0 family mpls
set interfaces so-0/0/1 description "TO PE2"
set interfaces so-0/0/1 unit 0 description "to PE2 (PE router) so-0/0/1.0"
set interfaces so-0/0/1 unit 0 family inet address 1.0.2.1/30
set interfaces so-0/0/1 unit 0 family iso
set interfaces so-0/0/1 unit 0 family mpls
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set interfaces fe-0/1/1 description "TO CE1"
set interfaces fe-0/1/1 unit 0 description "to CE router fe-0/1/1.0"
set interfaces fe-0/1/1 unit 0 family inet address 1.0.3.1/30
set interfaces lo0 unit 0 description "PE1 (this PE router) Loopback"
set interfaces lo0 unit 1 family inet address 1.1.1.0/32
set routing-options autonomous-system 200
set protocols igmp query-interval 2
set protocols igmp query-response-interval 1
set protocols igmp query-last-member-interval 1
set protocols igmp interface all immediate-leave
set protocols igmp interface fxp0.0 disable
set protocols rsvp interface all
set protocols rsvp interface so-0/0/0.0
set protocols rsvp interface so-0/0/1.0
set protocolsmpls label-switched-path PE1-to-PE2 to 10.255.14.217
set protocolsmpls label-switched-path PE1-to-PE2 primary PE1_PE2_prime
set protocolsmpls label-switched-path PE1-to-P1 to 10.255.14.218
set protocolsmpls label-switched-path PE1-to-P1 primary PE1_P1_prime
set protocolsmpls path PE1_P1_prime 1.0.1.2
set protocolsmpls path PE1_PE2_prime 1.0.2.2
set protocolsmpls interface all
set protocolsmpls interface fxp0.0 disable
set protocols bgp group int type internal
set protocols bgp group int local-address 10.255.14.216
set protocols bgp group int family inet unicast
set protocols bgp group int family inet-vpn unicast
set protocols bgp group int family inet-vpnmulticast
set protocols bgp group int family inet-mdt signaling
set protocols bgp group int neighbor 10.255.14.218
set protocols bgp group int neighbor 10.255.14.217
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface so-0/0/0.0metric 10
set protocols ospf area 0.0.0.0 interface so-0/0/1.0metric 10
set protocols pim assert-timeout 5
set protocols pim join-prune-timeout 210
set protocols pim rp bootstrap-priority 10
set protocols pim rp local address 10.255.14.216
set protocols pim interface lo0.0
set protocols pim interface all hello-interval 1
set protocols pim interface fxp0.0 disable
set policy-options policy-statement bgp_ospf term 1 from protocol bgp
set policy-options policy-statement bgp_ospf term 1 then accept
set routing-instances ce1 instance-type vrf
set routing-instances ce1 interface fe-0/1/1.0
set routing-instances ce1 interface lo0.1
set routing-instances ce1 route-distinguisher 1:0
set routing-instances ce1 provider-tunnel pim-ssm group-address 232.1.1.1
set routing-instances ce1 vrf-target target:100:1
set routing-instances ce1 protocols ospf export bgp_ospf
set routing-instances ce1 protocols ospf sham-link local 1.1.1.0
set routing-instances ce1 protocols ospf area 0.0.0.0 sham-link-remote 1.1.1.1
set routing-instances ce1 protocols ospf area 0.0.0.0 sham-link-remote 1.1.1.2
set routing-instances ce1 protocols ospf area 0.0.0.0 interface lo0.1
set routing-instances ce1 protocols ospf area 0.0.0.0 interface fe-0/1/1.0metric 10
set routing-instances ce1 protocols pimmvpn family inet autodiscovery inet-mdt
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set routing-instances ce1 protocols pim interface lo0.1
set routing-instances ce1 protocols pim interface fe-0/1/1.0 priority 100
set routing-instances ce1 protocols pim interface fe-0/1/1.0 hello-interval 1
set routing-instancesce1protocolsmvpnfamily inetautodiscovery-only intra-as inclusive

Interface Configuration

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure the interfaces on one PE router:

1. Configure PE1’s interface to the provider router.

[edit interfaces so-0/0/0]
user@host# set description "TO P1"
user@host#setunit0description"toP1(provider router, 10.255.14.218)so-0/0/0.0"
user@host# set unit 0 family inet address 1.0.1.1/30
user@host# set unit 0 family iso
user@host# set unit 0 family mpls

2. Configure PE1’s interface to PE2.

[edit interfaces so-0/0/1]
user@host# set description "TO PE2"
user@host# set unit 0 description "to PE2 (10.255.14.217) so-0/0/1.0"
user@host# set unit 0 family inet address 1.0.2.1/30
user@host# set unit 0 family iso
user@host# set unit 0 family mpls

3. Configure PE1’s interface to CE1.

[edit interfaces fe-0/1/1]
user@host# set description "TO CE1"
user@host# set unit 0 description "to CE1 (10.255.14.223) fe-0/1/1.0"
user@host# set unit 0 family inet address 1.0.3.1/30
user@host# set unit 0 family iso
user@host# set unit 0 family mpls

4. Configure PE1’s loopback interface.

[edit interfaces lo0]
user@host# set unit 0 description "PE1 (this PE router, 10.255.14.216) Loopback"
user@host# set unit 1 family inet address 1.1.1.0/32

Multicast GroupManagement

Step-by-Step
Procedure

To configure multicast groupmanagement:

Configure the IGMP interfaces.

[edit protocols igmp]

1.

user@host# set interface all immediate-leave
user@host# set interface fxp0.0 disable
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2. Configure the IGMP settings.

[edit protocols igmp]
user@host# set query-interval 2
user@host# set query-response-interval 1
user@host# set query-last-member-interval 1

MPLS Signaling Protocol andMPLS LSPs

Step-by-Step
Procedure

To configure the MPLS signaling protocol and MPLS LSPs:

Configure RSVP signaling among this PE router (PE1), the other PE router (PE2).
and the provider router (P1).

[edit protocols rsvp]

1.

user@host# set interface so-0/0/0.0
user@host# set interface so-0/0/1.0

2. Configure MPLS LSPs.

[edit protocols mpls]
user@host# set label-switched-path pe1-to-pe2 to 10.255.14.217
user@host# set label-switched-path pe1-to-pe2 primary pe1_pe2_prime
user@host# set label-switched-path pe1-to-p1 to 10.255.14.218
user@host# set label-switched-path pe1-to-p1 primary pe1_p1_prime
user@host# set path pe1_p1_prime 1.0.1.2
user@host# set path pe1_pe2_prime 1.0.2.2
user@host# set interface all
user@host# set interface fxp0.0 disable

BGP

Step-by-Step
Procedure

To configure BGP:

Configure the AS number. In this example, both of the PE routers and the provider

router are in AS 200.

1.

[edit]
user@host# set routing-options autonomous-system 200

2. Configure the internal BGP full mesh with the PE2 and P1 routers.

[edit protocols bgp group int]
user@host# set type internal
user@host# set local-address 10.255.14.216
user@host# set family inet unicast
user@host# set neighbor 10.255.14.218
user@host# set neighbor 10.255.14.217

3. Enable MDT-SAFI NLRI control planemessages.

[edit protocols bgp group int]
user@host# set family inet-mdt signaling

4. Enable BGP to carry Layer 3 VPN NLRI for the IPv4 address family.

[edit protocols bgp group int]
user@host# set family inet-vpn unicast
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user@host# set family inet-vpnmulticast

5. Configure BGP export policy.

[edit policy-options]
user@host# set policy-statement bgp_ospf term 1 from protocol bgp
user@host# set policy-statement bgp_ospf term 1 then accept

Interior Gateway Protocol

Step-by-Step
Procedure

To configure the interior gateway protocol:

Configure the OSPF interfaces.

[edit protocols ospf]

1.

user@host# set area 0.0.0.0 interface lo0.0 passive
user@host# set area 0.0.0.0 interface so-0/0/0.0metric 10
user@host# set area 0.0.0.0 interface so-0/0/1.0metric 10

2. Enable traffic engineering.

[edit protocols ospf]
user@host# set traffic-engineering

PIM

Step-by-Step
Procedure

To configure PIM:

Configure timeoutperiodsand theRP. LocalRPconfigurationmakesPE1a statically
defined RP.

[edit protocols pim]

1.

user@host# set assert-timeout 5
user@host# set join-prune-timeout 210
user@host# set rp bootstrap-priority 10
user@host# set rp local address 10.255.14.216

2. Configure the PIM interfaces.

[edit protocols pim]
user@host# set interface lo0.0
user@host# set interface all hello-interval 1
user@host# set interface fxp0.0 disable

Routing Instance

Step-by-Step
Procedure

To configure the routing instance between PE1 and CE1:

Configure the basic routing instance.

[edit routing-instances ce1]

1.

user@host# set instance-type vrf
user@host# set interface fe-0/1/1.0
user@host# set interface lo0.1
user@host# set route-distinguisher 1:0
user@host# set vrf-target target:100:1
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2. Configure the SSM provider tunnel.

[edit routing-instances ce1]
user@host# set provider-tunnel pim-ssm group-address 232.1.1.1

3. Configure OSPF in the routing instance.

[edit routing-instances ce1 protocols ospf]
user@host# set export bgp_ospf
user@host# set sham-link local 1.1.1.0
user@host# set area 0.0.0.0 sham-link-remote 1.1.1.1
user@host# set area 0.0.0.0 sham-link-remote 1.1.1.2
user@host# set area 0.0.0.0 interface lo0.1
user@host# set area 0.0.0.0 interface fe-0/1/1.0metric 10

4. Configure PIM in the routing instance.

[edit routing-instances ce1 protocols pim]
user@host# set interface lo0.1
user@host# set interface fe-0/1/1.0 priority 100
user@host# set interface fe-0/1/1.0 hello-interval 1

5. Configure draft-rosen VPN autodiscovery for provider tunnels operating in SSM
mode.

[edit routing-instances ce1 protocols pim family inet]
user@host# setmvpn autodiscovery inet-mdt

6. Configure the BGP-based MVPN control plane to provide signaling only for
autodiscovery and not for PIM operations.

[edit routing-instances ce1 protocols mvpn family inet]
user@host# set autodiscovery-only intra-as inclusive

Verification

You canmonitor the operation of the routing instance by running the show route table

ce1.mdt.0 command.

You canmanage the group-instancemapping for local SSM tunnel roots by running the

show pimmvpn command.

The show pimmdt command shows the tunnel type and source PE address for each

outgoing and incoming MDT. In addition, because each PEmight have its own default

MDT group address, one incoming entry is shown for each remote PE. Outgoing data

MDTs are shown after the outgoing default MDT. Incoming data MDTs are shown after

all incoming default MDTS.

For troubleshooting, you can configure tracing operations for all of the protocols.

Related
Documentation

Example: Configuring Any-Source Draft-Rosen 6 Multicast VPNs on page 310•
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Examples: Configuring DataMDTs

• Understanding Data MDTs on page 333

• Data MDT Characteristics on page 334

• Example: Configuring Data MDTs and Provider Tunnels Operating in Source-Specific

Multicast Mode on page 335

• Example: Configuring Data MDTs and Provider Tunnels Operating in Any-Source

Multicast Mode on page 345

• Example: Enabling Dynamic Reuse of Data MDT Group Addresses on page 350

Understanding DataMDTs

In a draft-rosen Layer 3multicast virtual private network (MVPN) configuredwith service

provider tunnels, the VPN is multicast-enabled and configured to use the Protocol

Independent Multicast (PIM) protocol within the VPN and within the service provider

(SP) network. A multicast-enabled VPN routing and forwarding (VRF) instance

corresponds to amulticast domain (MD), and a PE router attached to a particular VRF

instance is said to belong to the corresponding MD. For each MD there is a default

multicast distribution tree (MDT) through the SP backbone, which connects all of the

PE routers belonging to that MD. Any PE router configured with a default MDT group

address can be themulticast source of one default MDT.

To provide optimal multicast routing, you can configure the PE routers so that when the

multicast source within a site exceeds a traffic rate threshold, the PE router to which the

source site is attached creates a new data MDT and advertises the newMDT group

address. An advertisement of a newMDT group address is sent in a User Datagram

Protocol (UDP) type-length-value (TLV) packet called anMDT join TLV. The MDT join

TLV identifies the source and group pair (S,G) in the VRF instance as well as the new

data MDT group address used in the provider space. The PE router to which the source

site is attached sends theMDT join TLV over the default MDT for that VRF instance every

60 seconds as long as the source is active.

All PE routers in the VRF instance receive the MDT join TLV because it is sent over the

default MDT, but not all the PE routers join the new data MDT group:

• PE routers connected to receivers in the VRF instance for the current multicast group

cache the contents of the MDT join TLV, adding a 180-second timeout value to the

cache entry, and also join the new data MDT group.

• PE routers not connected to receivers listed in theVRF instance for thecurrentmulticast

groupalso cache the contents of theMDT join TLV, adding a 180-second timeout value

to the cache entry, but do not join the new data MDT group at this time.

After the source PE stops sending themulticast traffic stream over the default MDT and

uses the newMDT instead, only the PE routers that join the new group receive the

multicast traffic for that group.
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When a remote PE router joins the new data MDT group, it sends a PIM join message for

the new group directly to the source PE router from the remote PE routers by means of

a PIM (S,G) join.

If a PE router that has not yet joined the newdataMDTgroup receives aPIM joinmessage

for a new receiver for which (S,G) traffic is already flowing over the data MDT in the

provider core, then that PE router can obtain the new group address from its cache and

can join the data MDT immediately without waiting up to 59 seconds for the next data

MDT advertisement.

When the PE router to which the source site is attached sends a subsequent MDT join

TLV for the VRF instance over the default MDT, any existing cache entries for that VRF

instance are simply refreshed with a timeout value of 180 seconds.

To display the information cached fromMDT join TLV packets received by all PE routers

in a PIM-enabled VRF instance, use the show pimmdt data-mdt-joins operational mode

command.

The sourcePE router starts encapsulating themulticast traffic for theVRF instance using

the new data MDT group after 3 seconds, allowing time for the remote PE routers to join

the new group. The source PE router then halts the flow of multicast packets over the

default MDT, and the packet flow for the VRF instance source shifts to the newly created

data MDT.

The PE router monitors the traffic rate during its periodic statistics-collection cycles. If

the traffic rate drops below the threshold or the source stops sending multicast traffic,

the PE router to which the source site is attached stops announcing the MDT join TLVs

and switches back to sending on the default MDT for that VRF instance.

DataMDT Characteristics

A datamulticast distribution tree (MDT) solves the problem of routers flooding

unnecessary multicast information to PE routers that have no interested receivers for a

particular VPNmulticast group.

The default MDT uses multicast tunnel (mt-) logical interfaces. Data MDTs also use

multicast tunnel logical interfaces. If you administratively disable the physical interface

that themulticast tunnel logical interfaces are configured on, themulticast tunnel logical

interfaces are moved to a different physical interface that is up. In this case the traffic is

sent over the default MDT until new data MDTs are created.

ThemaximumnumberofdataMDTs forallVPNsonaPE router is 1024, and themaximum

number of data MDTs for a VRF instance is 1024. The configuration of a VRF instance

can limit the number of MDTs possible. No newMDTs can be created after the 1024MDT

limit is reached in the VRF instance, and all traffic for other sources that exceed the

configured limit is sent on the default MDT.

Tear-down of data MDTs depends on themonitoring of the multicast source data rate.

This rate is checked once perminute, so if the source data rate falls below the configured

value, data MDT deletion can be delayed for up to 1 minute until the next

statistics-monitoring collection cycle.
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Changes to theconfigureddataMDT limit valuedonotaffectexisting tunnels thatexceed

the new limit. Data MDTs that are already active remain in place until the threshold

conditions are no longer met.

In a draft-rosen MVPN in which PE routers are already configured to create data MDTs

in response to exceededmulticast source traffic rate thresholds, you can change the

group range used for creating data MDTs in a VRF instance. To remove any active data

MDTs created using the previous group range, youmust restart the PIM routing process.

This restart clears all remnants of the former group addresses but disrupts routing and

therefore requires a maintenance window for the change.

CAUTION: Never restart any of the software processes unless instructed to
do so by a customer support engineer.

Multicast tunnel (mt) interfaces created because of exceeded thresholds are not

re-created if the routing process crashes. Therefore, graceful restart does not

automatically reinstate the data MDT state. However, as soon as the periodic statistics

collection reveals that the threshold condition is still exceeded, the tunnels are quickly

re-created.

Data MDTs are supported for customer traffic with PIM sparse mode, densemode, and

sparse-densemode. Note that the provider core does not support PIM densemode.

Example: Configuring DataMDTs and Provider Tunnels Operating in Source-Specific Multicast
Mode

This example shows how to configure data multicast distribution trees (MDTs) for a

provider edge (PE) router attached to a VPN routing and forwarding (VRF) instance in

a draft-rosen Layer 3multicast VPN operating in source-specificmulticast (SSM)mode.

Theexample isbasedon the JunosOS implementationofRFC4364,BGP/MPLS IPVirtual

Private Networks (VPNs) and on section 7 of the IETF Internet draft

draft-rosen-vpn-mcast-07.txt,Multicast in MPLS/BGP IP VPNs.

• Requirements on page 335

• Overview on page 336

• Configuration on page 341

• Verification on page 344

Requirements

Before you begin:

• Make sure that the routing devices support multicast tunnel (mt) interfaces.

A tunnel-capable PIC supports a maximum of 512 multicast tunnel interfaces. Both

default and data MDTs contribute to this total. The default MDT uses twomulticast

tunnel interfaces (one for encapsulation and one for de-encapsulation). To enable an

MSeriesorTSeries router to supportmore than512multicast tunnel interfaces, another

tunnel-capablePIC is required. See ““Tunnel ServicesPICs andMulticast” onpage 104”
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and ““LoadBalancingMulticast Tunnel InterfacesAmongAvailablePICs” onpage320”

in theMulticast Protocols Feature Guide for Routing Devices.

• Make sure that the PE router has been configured for a draft-rosen Layer 3 multicast

VPN operating in SSMmode in the provider core.

In this type of multicast VPN, PE routers discover one another by sending MDT

subsequent address family identifier (MDT-SAFI) BGP network layer reachability

information (NLRI) advertisements. Key configuration statements for the master

instance are highlighted in Table 12 on page 337. Key configuration statements for the

VRF instance towhichyourPE router is attachedarehighlighted inTable 13onpage338.

For complete configuration details, see ““Example: Configuring Source-Specific

Multicast forDraft-RosenMulticastVPNs”onpage324” in theMulticastProtocolsFeature

Guide for Routing Devices.

Overview

By using data MDTs in a Layer 3 VPN, you can prevent multicast packets from being

flooded unnecessarily to specified provider edge (PE) routers within a VPN group. This

option is primarily useful for PE routers in your Layer 3 VPNmulticast network that have

no receivers for the multicast traffic from a particular source.

• When a PE router that is directly connected to the multicast source (also called the

source PE) receives Layer 3 VPNmulticast traffic that exceeds a configured threshold,

a new data MDT tunnel is established between the PE router connected to the source

site and its remote PE router neighbors.

• The source PE advertises the new data MDT group as long as the source is active. The

periodic announcement is sent over the default MDT for the VRF. Because the data

MDT announcement is sent over the default tunnel, all the PE routers receive the

announcement.

• Neighbors that do not have receivers for themulticast traffic cache the advertisement

of thenewdataMDTgroupbut ignore thenewtunnel. Neighbors thatdohave receivers

for themulticast traffic cache the advertisement of the new data MDT group and also

send a PIM join message for the new group.

• The source PE encapsulates the VRFmulticast traffic using the new data MDT group

and stops the packet flow over the default multicast tree. If the multicast traffic level

drops back below the threshold, the data MDT is torn down automatically and traffic

flows back across the default multicast tree.

• If a PE router that has not yet joined the new data MDT group receives a PIM join

message for a new receiver for which (S,G) traffic is already flowing over the dataMDT

in the provider core, then that PE router can obtain the new group address from its

cache and can join the data-MDT immediately without waiting up to 59 seconds for

the next data MDT advertisement.

By default, automatic creation of data MDTs is disabled.
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The following sections summarize the data MDT configuration statements used in this

example and in the prerequisite configuration for this example:

• In the master instance, the PE router’s prerequisite draft-rosen PIM-SSMmulticast

configuration includes statements that directly support the data MDT configuration

you will enable in this example. Table 12 on page 337 highlights some of these

statements
†
.

Table 12: DataMDTS—Key Prerequisites in theMaster Instance

DescriptionStatement

Enables the PIM protocol on PE router interfaces.[edit protocols]
pim {
interface interface-name <options>;

}

In the internal BGP full mesh between PE routers in
theVRF instance, enables theBGPprotocol tocarry
MDT-SAFI NLRI signaling messages for IPv4 traffic
in Layer 3 VPNs.

[edit protocols]
bgp {
group name {
type internal;
peer-as autonomous-system;
neighbor address;
family inet-mdt {
signaling;

}
}

}

[edit routing-options]
autonomous-systemautonomous-system;

(Optional) Configures one or more SSM groups to
use inside the provider network in addition to the
default SSM group address range of 232.0.0.0/8.

NOTE: For this example, it is assumed that you
previously specified an additional SSM group
address range of 239.0.0.0/8.

[edit routing-options]
multicast {
ssm-groups [ ip-addresses ];

}

† This table contains only a partial list of the PE router configuration statements for a draft-rosen
multicast VPNoperating in SSMmode in the provider core. For complete configuration information
about this prerequisite, see ““Example: Configuring Source-Specific Multicast for Draft-Rosen
Multicast VPNs” on page 324” in theMulticast Protocols Feature Guide for Routing Devices.
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• In the VRF instance to which the PE router is attached—at the [edit routing-instances

name] hierarchy level—the PE router’s prerequisite draft-rosen PIM-SSMmulticast

configuration includes statements that directly support the data MDT configuration

you will enable in this example. Table 13 on page 338 highlights some of these

statements
‡
.

Table 13: DataMDTs—Key Prerequisites in the VRF Instance

DescriptionStatement

Creates a VRF table (instance-name.mdt.0) that
contains the routes originating from and destined
for the Layer 3 VPN.

Creates a VRF export policy that automatically
accepts routes from the instance-name.mdt.0
routing table. ensuresproperPEautodiscoveryusing
the inet-mdt address family

Youmust also configure the interface and
route-distinguisher statements for this type of
routing instance.

[edit routing-instances name]
instance-type vrf;
vrf-target community;

Configures the PE router in a VPN to use an
MDT-SAFI NLRI for autodiscovery of other PE
routers:

[edit routing-instances name]
protocols {
pim {
mvpn {
family {
inet {
autodiscovery {
inet-mdt;
}

}
}

}
}

}

Configures the PIM-SSM provider tunnel default
MDT group address.

NOTE: For this example, it assumed that you
previously configured the PIM-SSMprovider tunnel
defaultMDT for theVPN instance ce1with thegroup
address 239.1.1.1.

To verify theconfigurationof thedefaultMDTtunnel
for the VRF instance to which the PE router is
attached, use the showpimmvpnoperationalmode
command.

[edit routing-instances name]
provider-tunnel {
pim-ssm {
group-address address;

}
}

‡ This table contains only a partial list of the PE router configuration statements for a draft-rosenmulticast VPN operating in SSMmode in
the provider core. For complete configuration information about this prerequisite, see ““Example: Configuring Source-Specific Multicast for
Draft-Rosen Multicast VPNs” on page 324” in theMulticast Protocols Feature Guide for Routing Devices.
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• For a rosen 7 MVPN—a draft-rosenmulticast VPNwith provider tunnels operating in

SSMmode—you configure dataMDTcreation for a tunnelmulticast group by including

statements under the PIM-SSM provider tunnel configuration for the VRF instance

associatedwith themulticast group. Because dataMDTs are specific to VPNs andVRF

routing instances, youcannot configureMDTstatements in themaster routing instance.

Table 14onpage339summarizes thedataMDTconfigurationstatements forPIM-SSM

provider tunnels.

Table 14: DataMDTs for PIM-SSMProvider Tunnels in aDraft-RosenMVPN

DescriptionStatement

Configures the IP group range used when a new
data MDT needs to be created in the VRF instance
on thePE router. This address range cannot overlap
the default MDT addresses of any other VPNs on
the router. If youconfigureoverlappinggroup ranges,
the configuration commit fails.

This statement has no default value. If you do not
set themulticast-prefix to a valid, nonreserved
multicast address range, then no data MDTs are
created for this VRF instance.

NOTE: For this example, it is assumed that you
previously configured thePE router toautomatically
select an address from the 239.10.10.0/24 range
when a new data MDT needs to be initiated.

[edit routing-instances name]
provider-tunnel {
mdt {
group-rangemulticast-prefix;

}
}

Configures the maximum number of data MDTs
that can be created for the VRF instance.

The default value is 0. If you do not configure the
limit to a non-zero value, then no data MDTs are
created for this VRF instance.

The valid range is from 0 through 1024 for a VRF
instance. There is a limit of8000tunnels for all data
MDTs in all VRF instances on a PE router.

If the configuredmaximum number of data MDT
tunnels is reached, then nonew tunnels are created
for the VRF instance, and traffic that exceeds the
configured threshold is sent on the default MDT.

NOTE: For this example, you limit the number of
data MDTs for the VRF instance to 10.

[edit routing-instances name]
provider-tunnel {
mdt {
tunnel-limit limit;

}
}
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Table 14: DataMDTs for PIM-SSMProvider Tunnels in a Draft-Rosen
MVPN (continued)

DescriptionStatement

Configures a data rate for the multicast source of
a default MDT. When the source traffic in the VRF
instance exceeds the configured data rate, a new
tunnel is created.

• groupgroup-address—Multicast group address of
the default MDT that corresponds to a VRF
instance to which the PE router is attached. The
group-address explicit (all 32 bits of the address
specified)oraprefix (networkaddressandprefix
length specified). This is typically a well-known
address for a certain type of multicast traffic.

• source source-address—Unicast IP prefix of one
ormoremulticast sources in the specifieddefault
MDT group.

• rate threshold-rate—Data rate for the multicast
source to trigger the automatic creationof adata
MDT. The data rate is specified in kilobits per
second (Kbps).
Thedefault threshold-rate is 10kilobitsper second
(Kbps).

NOTE:

For this example, you configure the following data
MDT threshold:

• Multicast group address or address range to
which the threshold limits apply—224.0.9.0/32

• Multicast source address or address range to
which the threshold limits apply—10.1.1.2/32

• Data rate—10 Kbps
When the traffic stops or the rate falls below the
threshold value, the source PE router switches
back to the default MDT.

[edit routing-instances name]
provider-tunnel {
mdt {
threshold {
group group-address {
source source-address {
rate threshold-rate;

}
}

}
}

}

Topology

Figure 49 on page 341 shows a default MDT.
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Figure 49: Default MDT
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Figure 50 on page 341 shows a data MDT.

Figure 50: DataMDT
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Configuration

The following example requires you to navigate various levels in the configuration

hierarchy. For information about navigating the CLI, see the CLI User Guide.

• Enabling Data MDTs and PIM-SSM Provider Tunnels on the Local PE Router Attached

to a VRF on page 342

• (Optional) Enabling Logging of Detailed Trace Information for Multicast Tunnel

Interfaces on the Local PE Router on page 343

• Results on page 344

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level

and then enter commit from configuration mode.

set routing-instances ce1 provider-tunnel mdt group-range 239.10.10.0/24
set routing-instances ce1 provider-tunnel mdt tunnel-limit 10
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set routing-instances ce1 provider-tunnel mdt threshold group 224.0.9.0/32 source
10.1.1.2/32 rate 10

set protocols pim traceoptions file trace-pim-mdt
set protocols pim traceoptions file files 5
set protocols pim traceoptions file size 1m
set protocols pim traceoptions file world-readable
set protocols pim traceoptions flagmdt detail

Enabling Data MDTs and PIM-SSMProvider Tunnels on the Local PE Router Attached
to a VRF

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure the local PE router attached to the VRF instance ce1 in a PIM-SSMmulticast

VPN to initiate new data MDTs and provider tunnels for that VRF:

1. Enable configuration of provider tunnels operating in SSMmode.

[edit]
user@host# edit routing-instances ce1 provider-tunnel

2. Configure the range of multicast IP addresses for new data MDTs.

[edit routing-instances ce1 provider-tunnel]
user@host# setmdt group-range 239.10.10.0/24

3. Configure the maximum number of data MDTs for this VRF instance.

[edit routing-instances ce1 provider-tunnel]
user@host# setmdt tunnel-limit 10

4. Configure the data MDT-creation threshold for a multicast group and source.

[edit routing-instances ce1 provider-tunnel]
user@host# setmdt threshold group 224.0.9.0/32 source 10.1.1.2/32 rate 10

5. If you are done configuring the device, commit the configuration.

[edit]
user@host# commit

Results Confirm the configuration of data MDTs for PIM-SSM provider tunnels by entering the
showrouting-instancescommand fromconfigurationmode. If theoutputdoesnotdisplay
the intended configuration, repeat the instructions in this procedure to correct the
configuration.

[edit]
user@host# show routing-instances
ce1 {
instance-type vrf;
vrf-target target:100:1;
...
provider-tunnel {
pim-ssm {
group-address 239.1.1.1;

}
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mdt {
threshold {
group 224.0.9.0/32 {
source 10.1.1.2/32 {
rate 10;

}
}

}
tunnel-limit 10;
group-range 239.10.10.0/24;

}
}
protocols {
...
pim {
mvpn {

family {
inet {
autodiscovery {
inet-mdt;

}
}

}
}

}
}

}
}

NOTE: The show routing-instances command output above does not show

thecompleteconfigurationofaVRF instance inadraft-rosenMVPNoperating
in SSMmode in the provider core.

(Optional)EnablingLoggingofDetailedTrace Information forMulticastTunnel Interfaces
on the Local PE Router

Step-by-Step
Procedure

To enable logging of detailed trace information for all multicast tunnel interfaces on the

local PE router:

1. Enable configuration of PIM tracing options.

[edit]
user@host# set protocols pim traceoptions

2. Configure the trace file name, maximum number of trace files, maximum size of
each trace file, and file access type.

[edit protocols pim traceoptions]
set file trace-pim-mdt
set file files 5
set file size 1m
set file world-readable
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3. Specify that messages related to multicast data tunnel operations are logged.

[edit protocols pim traceoptions]
set flagmdt detail

4. If you are done configuring the device, commit the configuration.

[edit]
user@host# commit

Results

Confirm the configuration of multicast tunnel logging by entering the show protocols
command from configuration mode. If the output does not display the intended
configuration, repeat the instructions in this procedure to correct the configuration.

[edit]
user@host# show protocols
pim {
traceoptions {
file trace-pim-mdt size 1m files 5 world-readable;
flagmdt detail;

}
interface lo0.0;
...

}

Verification

To verify that the local PE router is managing data MDTs and PIM-SSM provider tunnels

properly, perform the following tasks:

• Monitor Data MDTs Initiated for the Multicast Group on page 344

• Monitor Data MDT Group Addresses Cached by All PE Routers in the Multicast

Group on page 345

• (Optional) View the Trace Log for Multicast Tunnel Interfaces on page 345

Monitor Data MDTs Initiated for the Multicast Group

Purpose For the VRF instance ce1, check the incoming and outgoing tunnels established by the

local PE router for the default MDT andmonitor the data MDTs initiated by the local PE

router.

Action Use the show pimmdt instance ce1 detail operational mode command.

For the default MDT, the command displays details about the incoming and outgoing

tunnels established by the local PE router for specific multicast source addresses in the

multicast group using the default MDT and identifies the tunnel mode as PIM-SSM.

For the data MDTs initiated by the local PE router, the command identifies the multicast

source using the dataMDT, themulticast tunnel logical interface set up for the dataMDT

tunnel, the configured threshold rate, and current statistics.
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Monitor Data MDT Group Addresses Cached by All PE Routers in the Multicast Group

Purpose For the VRF instance ce1, check the data MDT group addresses cached by all PE routers

that participate in the VRF.

Action Use the show pimmdt data-mdt-joins instance ce1 operational mode command. The

command output displays the information cached fromMDT join TLV packets received

by all PE routers participating in the specifiedVRF instance, including the current timeout

value of each entry.

(Optional) View the Trace Log for Multicast Tunnel Interfaces

Purpose If you configured logging of trace Information for multicast tunnel interfaces, you can

trace the creation and tear-down of data MDTs on the local router through themt

interface-related activity in the log.

Action To view the trace file, use the file show /var/log/trace-pim-mdt operational mode

command.

Example: Configuring DataMDTs and Provider Tunnels Operating in Any-SourceMulticast
Mode

This example shows how to configure data multicast distribution trees (MDTs) in a

draft-rosen Layer 3 VPN operating in any-source multicast (ASM)mode. This example

is based on the Junos OS implementation of RFC 4364, BGP/MPLS IP Virtual Private

Networks (VPNs)andonsection2of the IETF Internetdraftdraft-rosen-vpn-mcast-06.txt,

Multicast in MPLS/BGP VPNs (expired April 2004).

• Requirements on page 345

• Overview on page 346

• Configuration on page 348

• Verification on page 349

Requirements

Before you begin:

• Configure the draft-rosenmulticast over Layer 3 VPN scenario.

• Make sure that the routing devices support multicast tunnel (mt) interfaces.

A tunnel-capable PIC supports a maximum of 512 multicast tunnel interfaces. Both

default and data MDTs contribute to this total. The default MDT uses twomulticast

tunnel interfaces (one for encapsulation and one for de-encapsulation). To enable an

MSeriesorTSeries router to supportmore than512multicast tunnel interfaces, another

tunnel-capable PIC is required. See “Tunnel Services PICs and Multicast” on page 104

and “Load Balancing Multicast Tunnel Interfaces Among Available PICs” on page 320.
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Overview

By using data multicast distribution trees (MDTs) in a Layer 3 VPN, you can prevent

multicast packets from being flooded unnecessarily to specified provider edge (PE)

routers within a VPN group. This option is primarily useful for PE routers in your Layer 3

VPNmulticast network that have no receivers for the multicast traffic from a particular

source.

When a PE router that is directly connected to the multicast source (also called the

source PE) receives Layer 3 VPNmulticast traffic that exceeds a configured threshold, a

new data MDT tunnel is established between the PE router connected to the source site

and its remote PE router neighbors.

The source PE advertises the new data MDT group as long as the source is active. The

periodic announcement is sent over the default MDT for the VRF. Because the dataMDT

announcement is sent over the default tunnel, all the PE routers receive the

announcement.

Neighbors that do not have receivers for the multicast traffic cache the advertisement

of the new data MDT group but ignore the new tunnel. Neighbors that do have receivers

for the multicast traffic cache the advertisement of the new data MDT group and also

send a PIM join message for the new group.

The source PE encapsulates the VRFmulticast traffic using the new data MDT group

and stops the packet flow over the default multicast tree. If the multicast traffic level

drops back below the threshold, the data MDT is torn down automatically and traffic

flows back across the default multicast tree.

If a PE router that has not yet joined the newdataMDTgroup receives aPIM joinmessage

for a new receiver for which (S,G) traffic is already flowing over the data MDT in the

provider core, then that PE router can obtain the new group address from its cache and

can join the data-MDT immediately without waiting up to 59 seconds for the next data

MDT advertisement.

By default, automatic creation of data MDTs is disabled.

For a rosen 6 MVPN—a draft-rosenmulticast VPNwith provider tunnels operating in

ASMmode—you configure data MDT creation for a tunnel multicast group by including

statements under the PIM protocol configuration for the VRF instance associated with

the multicast group. Because data MDTs apply to VPNs and VRF routing instances, you

cannot configure MDT statements in the master routing instance.
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This example includes the following configuration options:

• group—Specifies the multicast group address to which the threshold applies. This

could be a well-known address for a certain type of multicast traffic.

The group address can be explicit (all 32 bits of the address specified) or a prefix

(network address and prefix length specified). Explicit and prefix address forms can

be combined if they do not overlap. Overlapping configurations, in which prefix and

more explicit address forms are used for the same source or group address, are not

supported.

• group-range—Specifies the multicast group IP address range used when a new data

MDT needs to be initiated on the PE router. For each new data MDT, one address is

automatically selected from the configured group range.

ThePE router implementingdataMDTs for a localmulticast sourcemust be configured

with a range of multicast group addresses. Group addresses that fall within the

configured range are used in the join messages for the data MDTs created in this VRF

instance. Any multicast address range can be used as the multicast prefix. However,

the group address range cannot overlap the default MDT group address configured

for any VPN on the router. If you configure overlapping group addresses, the

configuration commit operation fails.

• pim—SupportsdataMDTs for serviceprovider tunnelsoperating inany-sourcemulticast

mode.

• rate—Specifies the data rate that initiates the creation of dataMDTs.When the source

traffic in the VRF exceeds the configured data rate, a new tunnel is created. The range

is from 10 kilobits per second (Kbps), the default, to 1 gigabit per second (Gbps,

equivalent to 1,000,000 Kbps).

• source—Specifies the unicast address of the source of the multicast traffic. It can be

a source locally attached to or reached through the PE router. A group can havemore

than one source.

The source address can be explicit (all 32 bits of the address specified) or a prefix

(network address and prefix length specified). Explicit and prefix address forms can

be combined if they do not overlap. Overlapping configurations, in which prefix and

more explicit address forms are used for the same source or group address, are not

supported.

• threshold—Associates a rate with a group and a source. The PE router implementing

data MDTs for a local multicast source must establish a data MDT-creation threshold

for a multicast group and source.

When the traffic stops or the rate falls below the threshold value, the source PE router

switches back to the default MDT.

• tunnel-limit—Specifies the maximum number of data MDTs that can be created for a

single routing instance. The PE router implementing a data MDT for a local multicast

sourcemust establish a limit for the number of dataMDTs created in this VRF instance.

If the limit is 0 (the default), then no data MDTs are created for this VRF instance.
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If the number of data MDT tunnels exceeds the maximum configured tunnel limit for

theVRF, thennonewtunnels are created. Traffic that exceeds the configured threshold

is sent on the default MDT.

The valid range is from 0 through 1024 for a VRF instance. There is a limit of

8000 tunnels for all data MDTs in all VRF instances on a PE router.

Figure 51 on page 348 shows a default MDT.

Figure 51: Default MDT
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Figure 52 on page 348 shows a data MDT.

Figure 52: DataMDT
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

[edit]
set routing-instances vpn-A protocols pimmdt group-range 227.0.0.0/8
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set routing-instances vpn-A protocols pimmdt threshold group 224.4.4.4/32 source
10.10.20.43/32 rate 10

set routing-instances vpn-A protocols pimmdt tunnel-limit 10

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure a PE router attached to the VRF instance vpn-A in a PIM-ASMmulticast

VPN to initiate new data MDTs and provider tunnels for that VRF:

1. Configure the group range.

[edit]
user@host# edit routing-instances vpn-A protocols pimmdt
[edit routing-instances vpn-A protocols pimmdt]
user@host# set group-range 227.0.0.0/8

2. Configure a data MDT-creation threshold for a multicast group and source.

[edit routing-instances vpn-A protocols pimmdt]
user@host# set threshold group 224.4.4.4 source 10.10.20.43 rate 10

3. Configure a tunnel limit.

[edit routing-instances vpn-A protocols pimmdt]
user@host# set tunnel-limit 10

4. If you are done configuring the device, commit the configuration.

[edit routing-instances vpn-A protocols pimmdt]
user@host# commit

Verification

To display information about the default MDT and any data MDTs for the VRF instance

vpn-A, use the show pimmdt instance ce1 detail operational mode command. This

command displays either the outgoing tunnels (the tunnels initiated by the local PE

router), the incoming tunnels (tunnels initiated by the remote PE routers), or both.

To display the data MDT group addresses cached by PE routers that participate in the

VRF instance vpn-A, use the show pimmdt data-mdt-joins instance vpn-A operational

mode command. The command displays the information cached fromMDT join TLV

packets received by all PE routers participating in the specified VRF instance.

You can trace the operation of data MDTs by including themdt detail flag in the [edit

protocolspimtraceoptions]configuration.When this flag is set, all themt interface-related

activity is logged in trace files.
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Example: Enabling Dynamic Reuse of DataMDTGroup Addresses

This example describes how to enable dynamic reuse of datamulticast distribution tree

(MDT) group addresses.

• Requirements on page 350

• Overview on page 350

• Configuration on page 351

• Verification on page 356

Requirements

Before you begin:

• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Configure PIM Sparse Mode on the interfaces. See “Enabling PIM Sparse Mode” on

page 106.

Overview

A limited number ofmulticast group addresses are available for use in dataMDT tunnels.

By default, when the availablemulticast group addresses are all used, no newdataMDTs

can be created.

You can enable dynamic reuse of data MDT group addresses. Dynamic reuse of data

MDT group addresses allowsmultiple multicast streams to share a single MDT and

multicast provider group address. For example, three streams can use the same provider

group address and MDT tunnel.

The streams are assigned to a particular MDT in a round-robin fashion. Since a provider

tunnel might be used bymultiple customer streams, this can result in egress routers

receiving customer traffic that is not destined for their attached customer sites. This

example shows the plain PIM scenario, without the MVPN provider tunnel.

Figure 53 on page 351 shows the topology used in this example.
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Figure 53: Dynamic Reuse of DataMDTGroup Addresses
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CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

set policy-options policy-statement bgp-to-ospf term 1 from protocol bgp
set policy-options policy-statement bgp-to-ospf term 1 then accept
set protocolsmpls interface all
set protocols bgp local-as 65520
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 10.255.38.17
set protocols bgp group ibgp family inet-vpn unicast
set protocols bgp group ibgp neighbor 10.255.38.21
set protocols bgp group ibgp neighbor 10.255.38.15
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols ldp interface all
set protocols pim rp static address 10.255.38.21
set protocols pim interface all mode sparse
set protocols pim interface all version 2
set protocols pim interface fxp0.0 disable
set routing-instances VPN-A instance-type vrf
set routing-instances VPN-A interface ge-1/1/2.0
set routing-instances VPN-A interface lo0.1
set routing-instances VPN-A route-distinguisher 10.0.0.10:04
set routing-instances VPN-A vrf-target target:100:10
set routing-instances VPN-A protocols ospf export bgp-to-ospf
set routing-instances VPN-A protocols ospf area 0.0.0.0 interface all
set routing-instances VPN-A protocols pim traceoptions file pim-VPN-A.log
set routing-instances VPN-A protocols pim traceoptions file size 5m
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set routing-instances VPN-A protocols pim traceoptions flagmdt detail
set routing-instances VPN-A protocols pim dense-groups 224.0.1.39/32
set routing-instances VPN-A protocols pim dense-groups 224.0.1.40/32
set routing-instances VPN-A protocols pim dense-groups 229.0.0.0/8
set routing-instances VPN-A protocols pim vpn-group-address 239.1.0.0
set routing-instances VPN-A protocols pim rp static address 10.255.38.15
set routing-instances VPN-A protocols pim interface lo0.1 mode sparse-dense
set routing-instances VPN-A protocols pim interface ge-1/1/2.0mode sparse-dense
set routing-instances VPN-A protocols pimmdt threshold group 224.1.1.1/32 source
192.168.255.245/32 rate 20

set routing-instances VPN-A protocols pimmdt threshold group 224.1.1.2/32 source
192.168.255.245/32 rate 20

set routing-instances VPN-A protocols pimmdt threshold group 224.1.1.3/32 source
192.168.255.245/32 rate 20

set routing-instances VPN-A protocols pimmdt data-mdt-reuse
set routing-instances VPN-A protocols pimmdt tunnel-limit 2
set routing-instances VPN-A protocols pimmdt group-range 239.1.1.0/30

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure dynamic reuse of data MDT group addresses:

1. Configure the bgp-to-ospf export policy.

[edit policy-options policy-statement bgp-to-ospf]
user@host# set term 1 from protocol bgp
user@host# set term 1 then accept

2. Configure MPLS, LDP, BGP, OSPF, and PIM.

[edit]
user@host# edit protocols
[edit protocols]
user@host# setmpls interface all
[edit protocols]
user@host# set ldp interface all
[edit protocols]
user@host# set bgp local-as 65520
[edit protocols]
user@host# set bgp group ibgp type internal
[edit protocols]
user@host# set bgp group ibgp local-address 10.255.38.17
[edit protocols]
user@host# set bgp group ibgp family inet-vpn unicast
[edit protocols]
user@host# set bgp group ibgp neighbor 10.255.38.21
[edit protocols]
user@host# set bgp group ibgp neighbor 10.255.38.15
[edit protocols]
user@host# set ospf traffic-engineering
[edit protocols]
user@host# set ospf area 0.0.0.0 interface all
[edit protocols]
user@host# set ospf area 0.0.0.0 interface fxp0.0 disable
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[edit protocols]
user@host# set pim rp static address 10.255.38.21
[edit protocols]
user@host# set pim interface all mode sparse
[edit protocols]
user@host# set pim interface all version 2
[edit protocols]
user@host# set pim interface fxp0.0 disable
[edit protocols]
user@host# exit

3. Configure the routing instance, and apply the bgp-to-ospf export policy.

[edit]
user@host# edit routing-instances VPN-A
[edit routing-instances VPN-A]
user@host# set instance-type vrf
[edit routing-instances VPN-A]
user@host# set interface ge-1/1/2.0
[edit routing-instances VPN-A]
user@host# set interface lo0.1
[edit routing-instances VPN-A]
user@host# set route-distinguisher 10.0.0.10:04
[edit routing-instances VPN-A]
user@host# set vrf-target target:100:10
[edit routing-instances VPN-A]
user@host# set protocols ospf export bgp-to-ospf
[edit routing-instances VPN-A]
user@host# set protocols ospf area 0.0.0.0 interface all

4. Configure PIM trace operations for troubleshooting.

[edit routing-instances VPN-A]
user@host# set protocols pim traceoptions file pim-VPN-A.log
[edit routing-instances VPN-A]
user@host# set protocols pim traceoptions file size 5m
[edit routing-instances VPN-A]
user@host# set protocols pim traceoptions flagmdt detail

5. Configure the groups that operate in densemode and the group address on which
to encapsulate multicast traffic from the routing instance.

[edit routing-instances VPN-A]
user@host# set protocols pim dense-groups 224.0.1.39/32
[edit routing-instances VPN-A]
user@host# set protocols pim dense-groups 224.0.1.40/32
[edit routing-instances VPN-A]
user@host# set protocols pim dense-groups 229.0.0.0/8
[edit routing-instances VPN-A]
user@host# set protocols pim group-address 239.1.0.0
[edit routing-instances VPN-A]

6. Configure theaddressof theRPand the interfacesoperating in sparse-densemode.

[edit routing-instances VPN-A]
user@host# set protocols pim rp static address 10.255.38.15
[edit routing-instances VPN-A]
user@host# set protocols pim interface lo0.1 mode sparse-dense
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[edit routing-instances VPN-A]
user@host# set protocols pim interface ge-1/1/2.0mode sparse-dense

7. Configure the data MDT, including the data-mdt-reuse statement.

[edit routing-instances VPN-A]
user@host# set protocols pimmdt threshold group 224.1.1.1/32 source
192.168.255.245/32 rate 20

[edit routing-instances VPN-A]
user@host# set protocols pimmdt threshold group 224.1.1.2/32 source
192.168.255.245/32 rate 20

[edit routing-instances VPN-A]
user@host# set protocols pimmdt threshold group 224.1.1.3/32 source
192.168.255.245/32 rate 20

[edit routing-instances VPN-A]
user@host# set protocols pimmdt data-mdt-reuse
[edit routing-instances VPN-A]
user@host# set protocols pimmdt tunnel-limit 2
[edit routing-instances VPN-A]
user@host# set protocols pimmdt group-range 239.1.1.0/30

8. If you are done configuring the device, commit the configuration.

[edit routing-instances VPN-A]
user@host# commit

Results

Fromconfigurationmode, confirmyour configurationbyentering the showpolicy-options,

show protocols, and show routing-instances commands. If the output does not display

the intended configuration, repeat the instructions in this example to correct the

configuration.

user@host# show policy-options
policy-statement bgp-to-ospf {
term 1 {
from protocol bgp;
then accept;

}
}

user@host# show protocols
mpls {
interface all;

}
bgp {
local-as 65520;
group ibgp {
type internal;
local-address 10.255.38.17;
family inet-vpn {
unicast;

}
neighbor 10.255.38.21;
neighbor 10.255.38.15;

}
}
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ospf {
traffic-engineering;
area 0.0.0.0 {
interface all;
interface fxp0.0 {
disable;

}
}

}
ldp {
interface all;

}
pim {
rp {
static {
address 10.255.38.21;

}
}
interface all {
mode sparse;
version 2;

}
interface fxp0.0 {
disable;

}
}

user@host# show routing-instances
VPN-A {
instance-type vrf;
interface ge-1/1/2.0;
interface lo0.1;
route-distinguisher 10.0.0.10:04;
vrf-target target:100:10;
protocols {
ospf {
export bgp-to-ospf;
area 0.0.0.0 {
interface all;

}
}
pim {
traceoptions {
file pim-VPN-A.log size 5m;
flagmdt detail;

}
dense-groups {
224.0.1.39/32;
224.0.1.40/32;
229.0.0.0/8;

}
vpn-group-address 239.1.0.0;
rp {
static {
address 10.255.38.15;

}
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}
interface lo0.1 {
mode sparse-dense;

}
interface ge-1/1/2.0 {
mode sparse-dense;

}
mdt {
threshold {
group 224.1.1.1/32 {
source 192.168.255.245/32 {
rate 20;

}
}
group 224.1.1.2/32 {
source 192.168.255.245/32 {
rate 20;

}
}
group 224.1.1.3/32 {
source 192.168.255.245/32 {
rate 20;

}
}

}
data-mdt-reuse;
tunnel-limit 2;
group-range 239.1.1.0/30;

}
}

}
}

Verification

To verify the configuration, run the following commands:

• show pim join instance VPN-A extensive

• showmulticast route instance VPN-A extensive

• show pimmdt instance VPN-A

• show pimmdt data-mdt-joins instance VPN-A

Related
Documentation

• Example: Configuring Any-Source Draft-Rosen 6 Multicast VPNs on page 310

• Example: Configuring Source-Specific Draft-Rosen 7 Multicast VPNs on page 323
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Comparison of Draft RosenMulticast VPNs andNext-GenerationMultiprotocol BGPMulticast
VPNs

There are several multicast applications driving the deployment of next-generation

Layer 3 multicast VPNs (MVPNs). Some of the key emerging applications include the

following:

• Layer 3 VPNmulticast service offered by service providers to enterprise customers

• Video transport applications for wholesale IPTV andmultiple content providers

attached to the same network

• Distribution of media-rich financial services or enterprise multicast services

• Multicast backhaul over a metro network

There are twoways to implement Layer 3 MVPNs. They are often referred to as dual PIM

MVPNs (also known as “draft-rosen”) andmultiprotocol BGP (MBGP)-based MVPNs

(the “next generation” method of MVPN configuration). Both methods are supported

and equally effective. Themain difference is that the MBGP-based MVPNmethod does

not require multicast configuration on the service provider backbone. Multiprotocol BGP

multicastVPNsemploy the intra-autonomous system(AS)next-generationBGPcontrol

plane and PIM sparse mode as the data plane. The PIM state information is maintained

between the PE routers using the same architecture that is used for unicast VPNs. The

main advantage of deploying MVPNs with MBGP is simplicity of configuration and

operation becausemulticast is not needed on the service provider VPN backbone

connecting the PE routers.

Using the draft-rosen approach, service providers might experience control and data

plane scaling issues associated with the maintenance of two routing and forwarding

mechanisms: one for VPN unicast and one for VPNmulticast. For more information on

the limitations of Draft Rosen, see draft-rekhter-mboned-mvpn-deploy.

MBGPMulticast VPN Sites

Themain characteristics of MBGPMVPNs are:

• They extend Layer 3 VPN service (RFC 4364) to support IP multicast for Layer 3 VPN

service providers.

• They follow the same architecture as specified by RFC 4364 for unicast VPNs.

Specifically, BGP is used as the provider edge (PE) router-to-PE router control plane

for multicast VPN.

• Theyeliminate the requirement for thevirtual router (VR)model (as specified in Internet

draft draft-rosen-vpn-mcast,Multicast in MPLS/BGP VPNs) for multicast VPNs and

the RFC 4364model for unicast VPNs.

• They rely on RFC 4364-based unicast with extensions for intra-AS and inter-AS

communication.
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AnMBGPMVPN defines two types of site sets, a sender site set and a receiver site set.

These sites have the following properties:

• Hostswithin the sender site set canoriginatemulticast traffic for receivers in the receiver

site set.

• Receivers outside the receiver site set should not be able to receive this traffic.

• Hosts within the receiver site set can receive multicast traffic originated by any host in

the sender site set.

• Hostswithin the receiver site set shouldnotbeable to receivemulticast trafficoriginated

by any host that is not in the sender site set.

A site can be in both the sender site set and the receiver site set, so hosts within such a

site can both originate and receive multicast traffic. For example, the sender site set

could be the same as the receiver site set, in which case all sites could both originate and

receive multicast traffic from one another.

Sites within a given MBGPMVPNmight be within the same organization or in different

organizations,whichmeans that anMBGPMVPNcanbeeither an intranet or anextranet.

A given site can be in more than one MBGPMVPN, so MBGPMVPNsmight overlap. Not

all sites of a given MBGPMVPN have to be connected to the same service provider,

meaning that anMBGPMVPN can spanmultiple service providers. Feature parity for the

MVPNextranet functionality or overlappingMVPNson the JunosTrio chipset is supported

in Junos OS Releases 11.1R2, 11.2R2, and 11.4.

Another way to look at anMBGPMVPN is to say that anMBGPMVPN is defined by a set

of administrative policies. These policies determine both the sender site set and the

receiver site set. These policies are established by MBGPMVPN customers, but

implemented by service providers using the existing BGP and MPLS VPN infrastructure.

Multicast VPN Standards

MBGPMVPNs are defined in the following IETF Internet drafts:

• Internet draft draft-ietf-l3vpn-2547bis-mcast-bgp-03.txt,BGPEncodings forMulticast

in MPLS/BGP IP VPNs

• Internet draft draft-ietf-l3vpn-2547bis-mcast-02.txt,Multicast in MPLS/BGP IP VPNs

PIM SparseMode, PIM DenseMode, Auto-RP, and BSR for MBGPMVPNs

You can configure PIM sparse mode, PIM densemode, auto-RP, and bootstrap router

(BSR) for MBGPMVPN networks:

• PIM sparse mode—Allows a router to use any unicast routing protocol and performs

reverse-path forwarding (RPF)checksusing theunicast routing table. PIMsparsemode

includes an explicit join message, so routers determine where the interested receivers

are and send join messages upstream to their neighbors, building trees from the

receivers to the rendezvous point (RP).

• PIM densemode—Allows a router to use any unicast routing protocol and performs

reverse-path forwarding (RPF) checks using the unicast routing table. Packets are

359Copyright © 2017, Juniper Networks, Inc.

Chapter 19: Configuring Next-Generation Multicast VPNs



forwarded to all interfaces except the incoming interface. Unlike PIM sparse mode,

where explicit joins are required for packets to be transmitted downstream, packets

are flooded to all routers in the routing instance in PIM densemode.

• Auto-RP—Uses PIM densemode to propagate control messages and establish RP

mapping.Youcanconfigureanauto-RPnode inoneof threedifferentmodes:discovery

mode, announcemode, andmapping mode.

• BSR—Establishes RPs. A selected router in a network acts as a BSR, which selects a

unique RP for different group ranges. BSRmessages are flooded using a data tunnel

between PE routers.

MBGP-BasedMulticast VPN Trees

MBGP-basedMVPNs (next-generationMVPNs) are based on Internet drafts and extend

unicastVPNsbasedonRFC2547 to include support for IPmulticast traffic. TheseMVPNs

follow the same architectural model as the unicast VPNs and use BGP as the provider

edge (PE)-to-PE control plane to exchange information. The next generation MVPN

approach is based on Internet drafts draft-ietf-l3vpn-2547bis-mcast.txt,

draft-ietf-l3vpn-2547bis-mcast-bgp.txt, anddraft-morin-l3vpn-mvpn-considerations.txt.

MBGP-based MVPNs introduce two new types of tree:

Inclusive tree—Asinglemulticastdistribution tree in thebackbonecarryingall themulticast

traffic fromaspecified set of oneormoreMVPNs.An inclusive tree carrying the traffic

of more than one MVPN is an aggregate inclusive tree. All the PEs that attach to

MVPN receiver sites using the tree belong to that inclusive tree.

Selective tree—A single multicast distribution tree in the backbone carrying traffic for a

specified set of one or more multicast groups. Whenmulticast groups belonging to

more than one MVPN are on the tree, it is called an aggregate selective tree.

By default, traffic frommost multicast groups can be carried by an inclusive tree, while

traffic from some groups (for example, high bandwidth groups) can be carried by one of

the selective trees. Selective trees, if they contain only those PEs that need to receive

multicast data from one or more groups assigned to the tree, can provide more optimal

routing than inclusive trees alone, although this requires more state information in the P

routers.

An MPLS-based VPN running BGPwith autodiscovery is used as the basis for a

next-generationMVPN.Theautodiscovered route information iscarried inMBGPnetwork

layer reachability information (NLRI) updates formulticast VPNs (MCAST-VPNs). These

MCAST-VPN NLRIs are handled in the sameway as IPv4 routes: route distinguishers are

used to distinguish between different VPNs in the network. These NLRIs are imported

and exported based on the route target extended communities, just as IPv4 unicast

routes. In other words, existing BGPmechanisms are used to distribute multicast

information on the provider backbone without requiring multicast directly.

For example, consider a customer running Protocol-IndependentMulticast (PIM) sparse

mode in source-specificmulticast (SSM)mode.Only source tree join customermulticast

(c-multicast) routes are required. (PIMsparsemode in anysourcemulticast (ASM)mode

can be supported with a few enhancements to SSMmode.)
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The customer multicast route carrying a particular multicast source S needs to be

importedonly into theVPNroutingand forwarding (VRF) tableon thePE router connected

to the site that contains the source S and not into any other VRF, even for the same

MVPN. To do this, each VRF on a particular PE has a distinct VRF route import extended

community associatedwith it. This community consists of thePE router's IP address and

local PE number. Different MVPNs on a particular PE have different route imports, and

for a particular MVPN, the VRF instances on different PE routers have different route

imports. This VRF route import is auto-configured and not controlled by the user.

Also, all theVRFswithinaparticularMVPNwill have informationaboutVRF route imports

for each VRF. This is accomplished by “piggybacking” the VRF route import extended

community onto the unicast VPN IPv4 routes. Tomake sure a customer multicast route

carrying multicast source S is imported only into the VRF on the PE router connected to

the site contained the source S, it is necessary to find the unicast VPN IPv4 route to S

and set the route target of the customer multicast route to the VRF import route carried

by the VPN IPv4 route just found.

The process of originating customermulticast routes in anMBGP-basedMVPN is shown

in Figure 54 on page 362.

In the figure, an MVPN has three receiver sites (R1, R2, and R3) and one source site (S).

The site routers are connected to four PE routers, and PIM is running between the PE

routers and the site routers. However, only BGP runs between the PE routers on the

provider's network.

When router PE-1 receives a PIM join message for (S,G) from site router R1, this means

that site R1 has one or more receivers for a given source andmulticast group (S,G)

combination. In that case, router PE-1 constructs and originates a customer multicast

route after doing three things:

1. Finding the unicast VPN IPv4 router to source S

2. Extracting the route distinguisher and VRF route import form this route

3. Putting the (S,G) information from the PIM join, the router distinguisher from the VPN

IPv4 route, and the route target from the VRF route import of the VPN IPv4 route into

a MBGP update

The update is distributed around the VPN through normal BGPmechanisms such as

router reflectors.
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Figure 54: Source and Receiver Sites in anMVPN

What happens when the source site S receives the MBGP information is shown in

Figure55onpage363. In the figure, thecustomermulticast route information isdistributed

by the BGP route reflector as an MBGP update.

The provider router PE-4 will then:

1. Receive the customer multicast route originated by the PE routers and aggregated

by the route reflector.

2. Accept the customermulticast route into the VRF for the correct MVPN (because the

VRF route import matches the route target carried in the customer multicast route

information).

3. Create theproper (S,G)state in theVRFandpropagate the information to thecustomer

routers of source site S using PIM.
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Figure 55: Adding a Receiver to anMVPN Source Site UsingMBGP

Related
Documentation

Configuring Multiprotocol BGPMulticast VPNs on page 409•

Next-GenerationMVPNNetwork Topology

Layer 3 BGP-MPLS virtual private networks (VPNs) are widely deployed in today’s

networks worldwide. Multicast applications, such as IPTV, are rapidly gaining popularity

as is the number of networks with multiple, media-rich services merging over a shared

Multiprotocol LabelSwitching (MPLS) infrastructure. Thedemand fordeliveringmulticast

serviceacrossaBGP-MPLS infrastructure inascalableand reliableway isalso increasing.

RFC 4364 describes protocols and procedures for building unicast BGP-MPLS VPNs.

However, there is no framework specified in the RFC for provisioning multicast VPN

(MVPN) services. In the past, Multiprotocol Label Switching Virtual Private Network

(MVPN) traffic was overlaid on top of a BGP-MPLS network using a virtual LANmodel

based on Draft Rosen. Using the Draft Rosen approach, service providers were faced

with control and data plane scaling issues of an overlay model and themaintenance of

two routing/forwarding mechanisms: one for VPN unicast service and one for VPN

multicast service. For more information about the limitations of Draft Rosen, see

draft-rekhter-mboned-mvpn-deploy.
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As a result, the IETF Layer 3 VPNworking group published an Internet draft

draft-ietf-l3vpn-2547bis-mcast-10.txt,Multicast in MPLS/BGP IP VPNs, that outlines a

different architecture for next-generationMVPNs, aswell as an accompanying RFC 2547

that proposes a BGP control plane for MVPNs. In turn, Juniper Networks delivered the

industry’s first implementation of BGP next-generation MVPNs in 2007.

All examples in this document refer to the network topology shown in

Figure 56 on page 364:

• The service provider in this example offers VPN unicast andmulticast services to

Customer A (vpna).

• The VPNmulticast source is connected to Site 1 and transmits data to groups 232.1.1.1

and 224.1.1.1.

• VPNmulticast receivers are connected to Site 2 and Site 3.

• The provider edge router 1 (Router PE1) VRF table acts as the C-RP (using address

10.12.53.1) for C-PIM-SM ASM groups.

• The service provider uses RSVP-TE point-to-multipoint LSPs for transmitting VPN

multicast data across the network.

Figure 56: Next-GenerationMVPN Topology
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Related
Documentation

Next-Generation MVPN Concepts and Terminology on page 365•

• Next-Generation MVPN Control Plane on page 367

• Next-Generation MVPN Data Plane on page 375

• Example: Configuring MBGPMulticast VPNs on page 428

Next-GenerationMVPNConcepts and Terminology

This section includes backgroundmaterial about how next-generation MVPNs work.

Route Distinguisher and VRF Route Target Extended Community

Route distinguisher and VPN routing and forwarding (VRF) route target extended

communities are an integral part of unicast BGP-MPLS virtual private networks (VPNs).

Route distinguisher and route target are often confused in terms of their purpose in

BGP-MPLS networks. As they play an important role in BGP next-generation MVPNs, it

is important to understand what they are and how they are used as described in RFC

4364.

RFC 4364 describes the purpose of route distinguisher as the following:

“A VPN-IPv4 address is a 12-byte quantity, beginning with an 8-byte Route Distinguisher

(RD) and ending with a 4-byte IPv4 address. If several VPNs use the same IPv4 address

prefix, the PEs translate these into unique VPN-IPv4 address prefixes. This ensures that if

the same address is used in several different VPNs, it is possible for BGP to carry several

completely different routes to that address, one for each VPN.”

Typically, eachVRF table on a provider edge (PE) router is configuredwith a unique route

distinguisher. Depending on the routing design, the route distinguisher can be unique or

the same for a given VRF on other PE routers. A route distinguisher is an 8-byte number

with two fields. The first field can be either an AS number (2 or 4 bytes) or an IP address

(4 bytes). The second field is assigned by the user.

RFC 4364 describes the purpose of a VRF route target extended community as the

following:

“Every VRF is associated with one or more Route Target (RT) attributes.

When a VPN-IPv4 route is created (from an IPv4 route that the PE router has learned from

a CE) by a PE router, it is associated with one or more route target attributes. These are

carried in BGP as attributes of the route.

Any route associated with Route Target T must be distributed to every PE router that has

a VRF associated with Route Target T. When such a route is received by a PE router, it is

eligible to be installed in those of the PE’s VRFs that are associated with Route Target T.”

The route target also contains two fields and is structured similar to a route distinguisher.

The first field of the route target is either an AS number (2 or 4 bytes) or an IP address

(4 bytes), and the second field is assigned by the user. Each PE router advertises its

VPN-IPv4 routes with the route target (as one of the BGP path attributes) configured
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for the VRF table. The route target attached to the advertised route is referred to as the

export route target. On the receiving PE router, the route target attached to the route is

compared to the route target configured for the local VRF tables. The locally configured

route target that is used in deciding whether a VPN-IPv4 route should be installed in a

VRF table is referred to as the import route target.

C-Multicast Routing

Customermulticast (C-multicast) routing informationexchange refers to thedistribution

of customer PIM (C-PIM) join/prunemessages received from local customer edge (CE)

routers to other PE routers (toward the VPNmulticast source).

BGPMVPNs

BGPMVPNs use BGP as the control plane protocol between PE routers for MVPNs,

including the exchange of C-multicast routing information. The support of BGP as a

PE-PE protocol for exchanging C-multicast routes is mandated by Internet draft

draft-ietf-l3vpn-mvpn-considerations-06.txt,Mandatory Features in a Layer 3 Multicast

BGP/MPLSVPNSolution. The use of BGP for distributingC-multicast routing information

is closelymodeledafter its highly successful counterpart ofVPNunicast routedistribution.

Using BGP as the control plane protocol allows service providers to take advantage of

this widely deployed, feature-rich protocol. It also enables service providers to leverage

their knowledge and investment in managing BGP-MPLS VPN unicast service to offer

VPNmulticast services.

Sender and Receiver Site Sets

Internet draft draft-ietf-l3vpn-2547bis-mcast-10.txt describes an MVPN as a set of

administrative policies that determine the PE routers that are in sender and receiver site

sets.

A PE router can be a sender, a receiver, or both a sender and a receiver, depending on the

configuration:

• A sender site set includes PE routers with local VPNmulticast sources (VPN customer

multicast sources either directly connected or connected via a CE router). A PE router

that is in the sender site set is the sender PE router.

• A receiver site set includes PE routers that have local VPNmulticast receivers. A PE

router that is in the receiver site set is the receiver PE router.

Provider Tunnels

Internet draft draft-ietf-l3vpn-2547bis-mcast-10.txt defines provider tunnels as the

transport mechanisms used for forwarding VPNmulticast traffic across service provider

networks. Different tunneling technologies, such as generic routing encapsulation (GRE)

and MPLS, can be used to create provider tunnels. Provider tunnels can be signaled by

a variety of signaling protocols. This topic describes only PIM-SM (ASM) signaled IP GRE

provider tunnels and RSVP-Traffic Engineering (RSVP-TE) signaled MPLS provider

tunnels.
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In BGPMVPNs, the sender PE router distributes information about the provider tunnel in

a BGP attribute called providermulticast service interface (PMSI). By default, all receiver

PE routers join and become the leaves of the provider tunnel rooted at the sender PE

router.

Provider tunnels can be inclusive or selective:

• An inclusive provider tunnel (I-PMSI provider tunnel) enables a PE router that is in the

sender site setofanMVPNto transmitmulticastdata toallPE routers thataremembers

of that MVPN.

• A selective provider tunnel (S-PMSI provider tunnel) enables a PE router that is in the

sender site set of an MVPN to transmit multicast data to a subset of the PE routers.

Related
Documentation

Next-Generation MVPN Network Topology on page 363•

• Generating Next-Generation MVPN VRF Import and Export Policies on page 382

• Exchanging C-Multicast Routes on page 403

• Example: Configuring MBGPMulticast VPNs on page 428

Next-GenerationMVPNControl Plane

The BGP next-generation multicast virtual private network (MVPN) control plane, as

specified in Internet draft draft-ietf-l3vpn-2547bis-mcast-10.txt and Internet draft

draft-ietf-l3vpn-2547bis-mcast-bgp-08.txt, distributes all the necessary information to

enable end-to-end C-multicast routing exchange via BGP. Themain tasks of the control

plane (Table 15onpage367) includeMVPNautodiscovery, distributionof provider tunnel

information, and PE-PE C-multicast route exchange.

Table 15: Next-GenerationMVPNControl Plane Tasks

DescriptionControl Plane Task

A provider edge (PE) router discovers the identity of the other PE routers that
participate in the sameMVPN.

MVPN autodiscovery

A sender PE router advertises the type and identifier of the provider tunnel that
it will use to transmit VPNmulticast packets.

Distribution of provider tunnel information

A receiver PE router propagates C-multicast join messages (C-joins) received
over its VPN interface toward the VPNmulticast sources.

PE-PE C-Multicast route exchange

BGPMCAST-VPNAddress Family and Route Types

Internet draft draft-ietf-l3vpn-2547bis-mcast-bgp-08.txt introduced a BGP address

family calledMCAST-VPNfor supportingnext-generationMVPNcontrolplaneoperations.

The new address family is assigned the subsequent address family identifier (SAFI) of

5 by the Internet Assigned Numbers Authority (IANA).
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A PE router that participates in a BGP-based next-generation MVPN network is required

to send a BGP update message that contains MCAST-VPN network layer reachability

information (NLRI). AnMCAST-VPNNLRI contains route type, length, and variable fields.

The value of each variable field depends on the route type.

Seven typesof next-generationMVPNBGP routes (also referred toas routes in this topic)

are specified (Table 16 on page 368). The first five route types are called autodiscovery

MVPN routes. This topic also refers to Type 1-5 routes as non-C-multicast MVPN routes.

Type 6 and Type 7 routes are called C-multicast MVPN routes.

Table 16: Next-generationMVPNBGP Route Types

DescriptionNameTypeUsage

• Originated by all
next-generation MVPN PE
routers.

• Used for advertising and
learning intra autonomous
system (intra-AS) MVPN
membership information.

Intra autonomous system
(intra-AS) I-PMSI
autodiscovery route

1Membership autodiscovery
routes for inclusive provider
tunnels

• Originated by
next-generationMVPNASBR
routers.

• Used for advertising and
learning inter-AS MVPN
membership information.

Inter-AS I-PMSI AD route2

• Originatedbyasender router.

• Used for initiating a selective
provider tunnel for a
particular (C-S, C-G).

S-PMSI AD route3Autodiscovery routes for
selective provider tunnels

• Originated by receiver PE
routers in response to
receiving a Type 3 route.

• Used by a sender PE router
to discover the leaves of a
selective provider tunnel.

• Also used for inter-AS
operations that are not
covered in this topic.

Leaf AD route4

• Originated by the PE router
that discovers an active VPN
multicast source.

• Used by PE routers to learn
the identity of active VPN
multicast sources.

Source active AD route5VPNmulticast source
discovery routes
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Table 16: Next-generationMVPNBGP Route Types (continued)

DescriptionNameTypeUsage

• Originated by receiver PE
routers.

• Originated when a PE router
receives a shared tree C-join
(C-*, C-G) through its PE-CE
interface.

Shared tree join route6C-Multicast routes

• Originated by receiver PE
routers.

• Originated when a PE router
receives a source tree C-join
(C-S, C-G) or originated by
the PE router that already
has a Type 6 route and
receives a Type 5 route.

Source tree join route7

Intra-ASMVPNMembership Discovery (Type 1 Routes)

All next-generationMVPNPE routers createandadvertiseaType 1 intra-ASautodiscovery

route (Figure 57 on page 369) for each MVPN to which they are connected.

Table 17 on page 369 describes the format of each MVPN Type 1 intra-AS autodiscovery

route.

Figure 57: Intra-AS I-PMSI AD Route TypeMCAST-VPNNLRI Format

Table 17: Type 1 Intra-AS Autodiscovery RouteMVPN Format Descriptions

DescriptionField

Set to the route distinguisher configured for the VPN.Route Distinguisher

Set to the IP address of the router originating this route. The address is typically
the primary loopback address of the PE router.

Originating Router’s IP Address

Inter-ASMVPNMembership Discovery (Type 2 Routes)

Type 2 routes are used for membership discovery between PE routers that belong to

different autonomous systems (ASs). Their use is not covered in this topic.

Selective Provider Tunnels (Type 3 and Type 4 Routes)

A sender PE router that initiates a selective provider tunnel is required to originate a Type

3 intra-AS S-PMSI autodiscovery route with the appropriate PMSI attribute.
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A receiver PE router responds to a Type 3 route by originating a Type 4 leaf autodiscovery

route if it has local receivers interested in the traffic transmitted on the selective provider

tunnel. Type 4 routes inform the sender PE router of the leaf PE routers.

Source Active Autodiscovery Routes (Type 5 Routes)

Type 5 routes carry information about active VPN sources and the groups to which they

are transmitting data. These routes can be generated by any PE router that becomes

aware of an active source. Type 5 routes apply only for PIM-SM (ASM) when intersite

source-tree-only mode is being used.

C-Multicast Route Exchange (Type 6 and Type 7 Routes)

The C-multicast route exchange between PE routers refers to the propagation of C-joins

from receiver PE routers to the sender PE routers.

In a next-generationMVPN, C-joins are translated into (or encoded as) BGP C-multicast

MVPN routes and advertised via the BGPMCAST-VPNaddress family toward the sender

PE routers.

Two types of C-multicast MVPN routes are specified:

• Type 6 C-multicast routes are used in representing information contained in a shared

tree (C-*, C-G) join.

• Type 7 C-multicast routes are used in representing information contained in a source

tree (C-S, C-G) join.

PMSI Attribute

The providermulticast service interface (PMSI) attribute (Figure 58 on page 370) carries

information about the provider tunnel. In a next-generation MVPN network, the sender

PE router sets up theprovider tunnel, and therefore is responsible for originating thePMSI

attribute. The PMSI attribute can be attached to Type 1, Type 2, or Type 3 routes.

Table 18 on page 370 describes each PMSI attribute format.

Figure 58: PMSI Tunnel Attribute Format

Table 18: PMSI Tunnel Attribute Format Descriptions

DescriptionField

Currently has only one flag specified: Leaf Information Required. This flag is used for S-PMSI
provider tunnel setup.

Flags
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Table 18: PMSI Tunnel Attribute Format Descriptions (continued)

DescriptionField

Identifies the tunnel technology used by the sender. Currently there are seven types of tunnels
supported.

Tunnel Type

Used when the sender PE router allocates the MPLS labels (also called upstream label
allocation). This technique is described in RFC 5331 and is outside the scope of this topic.

MPLS Label

Uniquely identifies the tunnel. Its value depends on the value set in the tunnel type field.Tunnel Identifier

For example, Router PE1 originates the following PMSI attribute:

PMSI: Flags 0:RSVP-TE:label[0:0:0]:Session_13[10.1.1.1:0:6574:10.1.1.1]

VRF Route Import and Source AS Extended Communities

Two extended communities are specified to support next-generationMVPNs: source AS

(src-as) and VRF route import extended communities.

ThesourceASextendedcommunity is anAS-specific extendedcommunity that identifies

the AS fromwhich a route originates. This community is mostly used for inter-AS

operations, which is not covered in this topic.

The VPN routing and forwarding (VRF) route import extended community is an

IP-address-specific extended community that is used for importing C-multicast routes

in the VRF table of the active sender PE router to which the source is attached.

Each PE router creates a unique route target import and src-as community for each VPN

and attaches them to the VPN-IPv4 routes.

Related
Documentation

Next-Generation MVPN Data Plane on page 375•

• Distributing C-Multicast Routes on page 371

• Enabling Next-Generation MVPN Services on page 379

• Signaling Provider Tunnels and Data Plane Setup on page 389

• Originating Type 1 Intra-AS Autodiscovery Routes on page 385

• Next-Generation MVPN Network Topology on page 363

Distributing C-Multicast Routes

While non-C-multicast multicast virtual private network (MVPN) routes (Type 1 – Type

5) are generally used by all provider edge (PE) routers in the network, C-multicastMVPN

routes (Type 6 and Type 7) are only useful to the PE router connected to the active C-S

or candidate rendezvous point (RP). Therefore, C-multicast routes need to be installed

only in the VPN routing and forwarding (VRF) table on the active sender PE router for a

given C-G. To accomplish this, Internet draft draft-ietf-l3vpn-2547bis-mcast-10.txt
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specifies to attach a special and dynamic route target to C-multicast MVPN routes

(Figure 59 on page 372).

Figure 59: Attaching a Special and Dynamic Route Target to C-Multicast
MVPNRoutes

The route target attached to C-multicast routes is also referred to as the C-multicast

import route target and should not to be confused with route target import

(Table 19onpage372).Note thatC-multicastMVPNroutesdiffer fromotherMVPNroutes

in one essential way: they carry a dynamic route target whose value depends on the

identity of the active sender PE router at a given time and can change if the active PE

router changes.

Table 19: Distinction Between Route Target Improt Attached to VPN-IPv4 Routes and Route
Target Attached to C-Multicast MVPNRoutes

Route Target Attached to C-Multicast MVPN RoutesRoute Target Import Attached to VPN-IPV4 Routes

Value depends on the identity of the active PE router.Value generated by the originating PE router. Must be
unique per VRF table.

Dynamic because if the active sender PE router changes, then the
route targetattached to theC-multicast routesmust change to target
the new sender PE router. For example, a new VPN source attached
to a different PE router becomes active and preferred.

Static. Created upon configuration to help identify to
which PE router and to which VPN the VPN unicast
routes belong.

A PE router that receives a local C-join determines the identity of the active sender PE

router by performing a unicast route lookup for the C-S or candidate rendezvous point

(router) [candidate RP] in the unicast VRF table. If there is more than one route, the

receiverPE router choosesasingle forwarderPE router. Theproceduresused for choosing
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asingle forwarderareoutlined in Internetdraftdraft-ietf-l3vpn-2547bis-mcast-bgp-08.txt

and are not covered in this topic.

After theactive sender (upstream)PE router is selected, the receiverPE router constructs

the C-multicast MVPN route corresponding to the local C-join.

After the C-multicast route is constructed, the receiver PE router needs to attach the

correct route target to this route targeting the active sender PE router. As mentioned,

each PE router creates a unique VRF route target import community and attaches it to

theVPN-IPv4 routes.When the receiverPE routerdoesa route lookup forC-Sor candidate

RP, it can extract the value of the route target import associated with this route and set

the value of the C-import route target to the value of the route target import.

On the active sender PE router, C-multicast routes are imported only if they carry the

route targetwhose value is the same as the route target import that the sender PE router

generated.

Constructing C-Multicast Routes

APE router originates aC-multicastMVPN route in response to receiving aC-join through

its PE-CE interface. See Figure 60 on page 373 for the formats in the C-multicast route

encoded in MCAST-VPN NLRI. Table 20 on page 373 describes each field.

Figure 60: C-Multicast Route TypeMCAST-VPNNLRI Format

Table 20: C-Multicast Route TypeMCAST-VPNNLRI Format Descriptions

DescriptionField

Set to the route distinguisher of the C-S or candidate RP (the route distinguisher
associated with the upstream PE router).

Route Distinguisher

Set to the value found in the src-as community of the C-S or candidate RP.Source AS

Set to 32 for IPv4 and to 128 for IPv6 C-S or candidate RP IP addresses.Multicast Source Length

Set to the IP address of the C-S or candidate RP.Multicast Source

Set to 32 for IPv4 and to 128 for IPv6 C-G addresses.Multicast Group Length
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Table 20: C-Multicast Route TypeMCAST-VPNNLRI Format Descriptions (continued)

DescriptionField

Set to the C-G of the received C-join.Multicast Group

This same structure is used for encoding both Type 6 and Type 7 routes with two

differences:

• The first difference is the value used for the multicast source field. For Type 6 routes,

this field is set to the IP address of the candidate RP configured. For Type 7 routes, this

field is set to the IP address of the C-S contained in the (C-S, C-G) message.

• The second difference is the value used for the route distinguisher. For Type 6 routes,

this field is set to the route distinguisher that is attached to the IP address of the

candidateRP. ForType7 routes, this field is set to the routedistinguisher that is attached

to the IP address of the C-S.

Eliminating PE-PE Distribution of (C-*, C-G) State Using Source Active Autodiscovery Routes

PE routers must maintain additional state when the C-multicast routing protocol is

Protocol IndependentMulticast-SparseMode (PIM-SM) in any-sourcemulticast (ASM).

This is a requirement because with ASM, the receivers first join the shared tree rooted at

the candidate RP (called a candidate RP tree or candidate RPT). However, as the VPN

multicast sources become active, receivers learn the identity of the sources and join the

tree rooted at the source (called a customer shortest-path tree or C-SPT). The receivers

then send a prunemessage to the candidate RP to stop the traffic coming through the

shared tree for the group that they joined to the C-SPT. The switch from candidate RPT

to C-SPT is a complicated process requiring additional state.

Internet draft draft-ietf-l3vpn-2547bis-mcast-bgp-08.txt specifies optional procedures

that completely eliminate the need for joining the candidate RPT. These procedures

require PE routers to keep track of all active VPN sources using one of two options. The

first option is to colocate the candidate RP on one of the PE routers. The second option

is to use theMulticast Source Discovery Protocol (MSDP) between one of the PE routers

and the customer candidate RP.

In this approach, a PE router that receives a local (C-*, C-G) join creates a Type 6 route,

but does not advertise the route to the remote PE routers until it receives information

about an active source. The PE router acting as the candidate RP (or that learns about

active sources via MSDP) is responsible for originating a Type 5 route. A Type 5 route

carries information about the active source and the group addresses. The information

contained in a Type 5 route is enough for receiver PE routers to join the C-SPT by

originating a Type 7 route toward the sender PE router, completely skipping the

advertisement of the Type 6 route that is created when a C-join is received.

Figure 61 on page 375 shows the format of a source active (SA) autodiscovery route.

Table 21 on page 375 describes each format.
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Figure 61: Source Active Autodiscovery Route TypeMCAST-VPNNLRI
Format

Table 21: Source Active Autodiscovery Route TypeMCAST-VPNNLRI Format Descriptions

DescriptionField

Set to the route distinguisher configured on the router originating the SA
autodiscovery route.

Route Distinguisher

Set to 32 for IPv4 and to 128 for IPv6 C-S IP addresses.Multicast Source Length

Set to the IP address of the C-S that is actively transmitting data to C-G.Multicast Source

Set to 32 for IPv4 and to 128 for IPv6 C-G addresses.Multicast Group Length

Set to the IP address of the C-G to which C-S is transmitting data.Multicast Group

Receiving C-Multicast Routes

The sender PE router imports C-multicast routes into the VRF table based on the route

target of the route. If the route target attached to the C-multicast MVPN route matches

the route target import community originated by this router, the C-multicastMVPN route

is imported into the VRF table. If not, it is discarded.

Once the C-multicastMVPN routes are imported, they are translated back to C-joins and

passed on to the VRF C-PIM protocol for further processing per normal PIM procedures.

Related
Documentation

Enabling Next-Generation MVPN Services on page 379•

• Exchanging C-Multicast Routes on page 403

• Next-Generation MVPN Network Topology on page 363

Next-GenerationMVPNData Plane

A next-generation multicast virtual private network (MVPN) data plane is composed of

provider tunnels originated by and rooted at the sender provider edge (PE) routers and

the receiver PE routers as the leaves of the provider tunnel.
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A provider tunnel can carry data for one ormore VPNs. Those provider tunnels that carry

data for more than one VPN are called aggregate provider tunnels and are outside the

scope of this topic. Here, we assume that a provider tunnel carries data for only oneVPN.

This topic covers two types of tunnel technologies: IP generic routing encapsulation

(GRE) provider tunnels signaled by Protocol Independent Multicast-Sparse Mode

(PIM-SM) any-source multicast (ASM) and MPLS provider tunnels signaled by

RSVP-Traffic Engineering (RSVP-TE).

When a provider tunnel is signaled by PIM, the sender PE router runs another instance of

thePIMprotocol on the provider’s network (P-PIM) that signals a provider tunnel for that

VPN. When a provider tunnel is signaled by RSVP-TE, the sender PE router initiates a

point-to-multipoint label-switched path (LSP) toward receiver PE routers by using

point-to-multipoint RSVP-TE protocol messages. In either case, the sender PE router

advertises the tunnel signaling protocol and the tunnel ID to other PE routers via BGP by

attaching the provider multicast service interface (PMSI) attribute to either the Type 1

intra-ASautodiscovery routes (inclusiveprovider tunnels)orType3S-PMSIautodiscovery

routes (selective provider tunnels).

NOTE: The sender PE router goes through two steps when setting up the
data plane. First, using the PMSI attribute, it advertises the provider tunnel
it is usingviaBGP.Second, it actually signals the tunnelusingwhatever tunnel
signaling protocol is configured for that VPN. This allows receiver PE routers
to bind the tunnel that is being signaled to the VPN that imported the Type
1 intra-AS autodiscovery route. Binding a provider tunnel to a VRF table
enablesa receiverPE router tomapthe incoming traffic fromthecorenetwork
on the provider tunnel to the local target VRF table.

The PMSI attribute contains the provider tunnel type and an identifier. The value of the

provider tunnel identifier depends on the tunnel type. Table 22 on page 376 identifies the

tunnel types specified in Internet draft draft-ietf-l3vpn-2547bis-mcast-bgp-08.txt.

Table 22: Tunnel Types Supported by PMSI Tunnel Attribute

DescriptionTunnel Type

No tunnel information present0

RSVP-TE point-to-multipoint LSP1

Multicast LDP point-to-multipoint LSP2

PIM-SSM tree3

PIM-SM tree4

PIM-Bidir tree5

Ingress replication6

Copyright © 2017, Juniper Networks, Inc.376

Multicast Protocols Feature Guide



Table 22: Tunnel Types Supported by PMSI Tunnel Attribute (continued)

DescriptionTunnel Type

Multicast LDPmultipoint-to-multipoint LSP7

Inclusive Provider Tunnels

This sectiondescribes various typesofprovider tunnels andattributesofprovider tunnels.

PMSI Attribute of Inclusive Provider Tunnels Signaled by PIM-SM

When the Tunnel Type field of the PMSI attribute is set to 4 (PIM-SM Tree), the tunnel

identifier field contains<SenderAddress,P-MulticastGroupAddress>. TheSenderAddress

field is set to the router ID of the sender PE router. The P-multicast group address is set

to amulticast group address from the service provider’s P-multicast address space and

uniquely identifies the VPN. A receiver PE router that receives an intra-AS autodiscovery

route with a PMSI attribute whose tunnel type is PIM-SM is required to join the provider

tunnel.

For example, if the serviceproviderdeploysPIM-SMprovider tunnels (insteadofRSVP-TE

provider tunnels), Router PE1 advertises the following PMSI attribute:

PMSI: 0:PIM-SM:label[0:0:0]:Sender10.1.1.1 Group 239.1.1.1

PMSI Attribute of Inclusive Provider Tunnels Signaled by RSVP-TE

When the tunnel type field of the PMSI attribute is set to 1 (RSVP-TE point-to-multipoint

LSP), the tunnel identifier field contains an RSVP-TE point-to-multipoint session object

asdescribed inRFC4875.Thesessionobject contains the<ExtendedTunnel ID,Reserved,

Tunnel ID, P2MP ID> associated with the point-to-multipoint LSPs.

The PE router that originates the PMSI attribute is required to signal an RSVP-TE

point-to-multipoint LSP and the sub-LSPs. A PE router that receives this PMSI attribute

must establish the appropriate state to properly handle the traffic received over the

sub-LSP.

For example, Router PE1 advertises the following PMSI attribute:

PMSI: Flags 0:RSVP-TE:label[0:0:0]:Session_13[10.1.1.1:0:6574:10.1.1.1]

Selective Provider Tunnels (S-PMSI Autodiscovery/Type 3 and Leaf Autodiscovery/Type 4
Routes)

A selective provider tunnel is used for mapping a specific C-multicast flow (a (C-S, C-G)

pair) onto a specific provider tunnel. There are a variety of situations in which selective

provider tunnels canbeuseful. For example, they canbeused forputtinghigh-bandwidth

VPNmulticastdata traffic ontoaseparateprovider tunnel rather than thedefault inclusive

provider tunnel, thus restricting the distribution of traffic to only those PE routers with

active receivers.
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In BGP next-generation multicast virtual private networks (MVPNs), selective provider

tunnels are signaled using Type 3 Selective-PMSI (S-PMSI) autodiscovery routes. See

Figure 62 on page 378 andTable 23 on page 378 for details. The sender PE router sends a

Type 3 route to signal that it is sending traffic for a particular (C-S, C-G) flow using an

S-PMSI provider tunnel.

Figure 62: S-PMSI Autodiscovery Route TypeMulticast (MCAST)-VPN
Network Layer Reachability Information (NLRI) Format

Table 23: S-PMSI Autodiscovery Route Type Format Descriptions

DescriptionField

Set to the route distinguisher configured on the router originating this route.Route Distinguisher

Set to 32 for IPv4 and to 128 for IPv6 C-S IP addresses.Multicast Source Length

Set to the C-S IP address.Multicast Source

Set to 32 for IPv4 and to 128 for IPv6 C-G addresses.Multicast Group Length

Set to the C-G address.Multicast Group

The S-PMSI autodiscovery (Type 3) route carries a PMSI attribute similar to the PMSI

attribute carried with intra-AS autodiscovery (Type 1) routes. The Flags field of the PMSI

attribute carriedby theS-PMSI autodiscovery route is set to the leaf information required.

This flag signals receiver PE routers to originate a Type 4 leaf autodiscovery route

(Figure 63 on page 378) to join the selective provider tunnel if they have active receivers.

See Table 24 on page 379 for details of leaf autodiscovery route type MCAST-VPN NLRI

format descriptions.

Figure 63: Leaf Autodiscovery Route TypeMCAST-VPNNLRI Format
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Table 24: Leaf Autodiscovery Route TypeMCAST-VPNNLRI Format Descriptions

DescriptionField

Contains the original Type 3 route received.Route Key

Set to the IP address of the PE router originating the leaf autodiscovery route This
is typically the primary loopback address.

Originating Router’s IP Address

Related
Documentation

Next-Generation MVPN Control Plane on page 367•

• Enabling Next-Generation MVPN Services on page 379

• Signaling Provider Tunnels and Data Plane Setup on page 389

• Next-Generation MVPN Network Topology on page 363

Enabling Next-GenerationMVPN Services

Juniper Networks introduced the industry’s first implementation of BGP next-generation

multicast virtual private networks (MVPNs). See Figure64onpage380 for a summary of

a Junos OS next-generation MVPN routing flow.
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Figure 64: Junos OSNext-GenerationMVPNRouting Flow

Next-generationMVPNservicesareconfiguredon topofBGP-MPLSunicastVPNservices.

You can configure a Juniper Networks PE router that is already providing unicast

BGP-MPLS VPN connectivity to support multicast VPN connectivity in three steps:

1. Configure the provider edge (PE) routers to support the BGPmulticast VPN address

familyby including the signaling statementat the [editprotocolsbgpgroupgroup-name

family inet-mvpn] hierarchy level. This address family enables PE routers to exchange

MVPN routes.

2. Configure the PE routers to support the MVPN control plane tasks by including the

mvpn statement at the [edit routing-instances routing-instance-name protocols]

hierarchy level. This statement signals PE routers to initialize the MVPNmodule that

is responsible for the majority of next-generation MVPN control plane tasks.

3. Configure the sender PE router to signal a provider tunnel by including the

provider-tunnel statement at the [edit routing-instances routing-instance-name]
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hierarchy level. Youmust also enable the tunnel signaling protocol (RSVP-TE or

P-PIM) if it is not part of the unicast VPN service configuration. To enable the tunnel

signaling protocol, include the rsvp-te or pim-asm statements at the [edit

routing-instances routing-instance-name provider-tunnel] hierarchy level.

After these three statements are configured and each PE router has established internal

BGP(IBGP)sessionsusingboth INET-VPNandMCAST-VPNaddress families, four routing

tables are automatically created. These tables are bgp.l3vpn.0, bgp.mvpn.0,

<routing-instance-name>.inet.0, and <routing-instance-name>.mvpn.0. See

Table 25 on page 381

Table 25: Automatically Generated Routing Tables

DescriptionAutomatically Generated Routing Table

Populated with VPN-IPv4 routes received from remote PE routers
via the INET-VPN address family. The routes in the bgp.l3vpn.0
table are in the form of RD:IPv4-address and carry one or more
routing table communities. In a next-generation MVPN network,
these routes also carry rt-import and src-as communities.

bgp.l3vpn.0

PopulatedbyMVPNroutes (Type 1–Type7).Received fromremote
PE routers via theMCAST-VPN address family. Routes in this table
carry one or more routing table communities.

bgp.mvpn.0

Populated by local and remote VPN unicast routes. The local VPN
routesare typically learned from localCE routers via protocols such
as BGP, OSPF, and RIP, or via a static configuration. The remote
VPN routes are imported from the bgp.l3vpn.0 table if their routing
table matches one of the import routing tables configured for the
VPN.When remote VPN routes are imported from the bgp.l3vpn.0
table, their route distinguisher is removed, leaving them as regular
unicast IPv4 addresses.

<routing-instance-name>.inet.0

Populated by local and remote MVPN routes. The local MVPN
routes are typically the locally originated routes, such as Type 1
intra-AS autodiscovery routes, or Type 7 C-multicast routes. The
remoteMVPNroutesare imported fromthebgp.mvpn.0 tablebased
on their route target. The import route target used for accepting
MVPN routes into the <routing-instance-name>.mvpn.0 table is
different for C-multicast MVPN routes (Type 6 and Type 7) versus
non-C-multicast MVPN routes (Type 1 – Type 5).

<routing-instance-name>.mvpn.0

Related
Documentation

Next-Generation MVPN Network Topology on page 363•

• Generating Next-Generation MVPN VRF Import and Export Policies on page 382

• Generating Source AS and Route Target Import Communities on page 385

• Originating Type 1 Intra-AS Autodiscovery Routes on page 385

• Signaling Provider Tunnels and Data Plane Setup on page 389
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Generating Next-GenerationMVPNVRF Import and Export Policies

In JunosOS, the policymodule is responsible for VPN routing and forwarding (VRF) route

import and export decisions. You can configure these policies explicitly, or Junos OS can

generate them internally for you to reduce user-configured statements and simplify

configuration. Junos OS generates all necessary policies for supporting next-generation

multicast virtual private network (MVPN) import and export decisions. Some of these

policies affect normal VPN unicast routes.

The systemgives a name to each internal policy it creates. The nameof an internal policy

starts and endswith a “__” notation. Also the keyword internal is addedat the endof each

internal policy name. You can display these internal policies using the show policy

command.

Policies That Support Unicast BGP-MPLS VPN Services

AJuniperNetworksprovider edge (PE) router requiresavrf-import andavrf-exportpolicy

to control unicast VPN route import and export decisions for a VRF. You can configure

these policies explicitly at the [edit routing-instances routing-instance-name vrf-import

import_policy_name] and [edit routing-instances routing-instance-name vrf-export

export_policy_name] hierarchy level. Alternately, you can configure only the route target

for theVRFat the [edit routing-instances routing-instance-namevrf-target]hierarchy level,

and Junos OS then generates these policies automatically for you. Routers referenced

in this topic are shown in “Next-Generation MVPN Network Topology” on page 363.

The following list identifies the automatically generated policy names and where they

are applied:

Policy: vrf-import

Naming convention: __vrf-import-<routing-instance-name>-internal__

Applied to: VPN-IPv4 routes in the bgp.l3vpn.0 table

Policy: vrf-export

Naming convention: __vrf-export-<routing-instance-name>-internal__

Applied to: Local VPN routes in the <routing-instance-name>.inet.0 table

Use the show policy __vrf-import-vpna-internal__ command to verify that Router PE1 has

created the following vrf-importand vrf-exportpoliciesbasedonavrf-target of target:10:1.

In this example, we see that the vrf-import policy is constructed to accept a route if the

route target of the route matches target:10:1. Similarly, a route is exported with a route

target of target:10:1.

user@PE1> show policy __vrf-import-vpna-internal__
Policy __vrf-import-vpna-internal__:
  Term unnamed:
    from community __vrf-community-vpna-common-internal__ [target:10:1]
    then accept
  Term unnamed:
    then reject
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user@PE1> show policy __vrf-export-vpna-internal__
Policy __vrf-export-vpna-internal__:
  Term unnamed:
    then community + __vrf-community-vpna-common-internal__ [target:10:1] accept

The values in this example are as follows:

• Internal import policy name: __vrf-import-vpna-internal__

• Internal export policy name: __vrf-export-vpna-internal__

• RT community used in both import and export policies:

__vrf-community-vpna-common-internal__

• RT value: target:10:1

Policies That Support Next-GenerationMVPN Services

When you configure themvpn statement at the [edit routing-instances

routing-instance-name protocols] hierarchy level, Junos OS automatically creates three

new internal policies: one for export, one for import, and one for handling Type 4 routes.

Routers referenced in this topic are shown in “Next-GenerationMVPNNetworkTopology”

on page 363.

The following list identifies the automatically generated policy names and where they

are applied:

Policy 1: This policy is used to attach rt-import and src-as extended communities to

VPN-IPv4 routes.

Policy name: __vrf-mvpn-export-inet-<routing-instance-name>-internal__

Applied to: All routes in the <routing-instance-name>inet.0 table

Use the show policy __vrf-mvpn-export-inet-vpna-internal__ command to verify that the

following export policy is created on Router PE1. Router PE1 adds rt-import:10.1.1.1:64 and

src-as:65000:0 communities to unicast VPN routes through this policy.

user@PE1> show policy __vrf-mvpn-export-inet-vpna-internal__
Policy __vrf-mvpn-export-inet-vpna-internal__:
     Term unnamed:
    then community + __vrf-mvpn-community-rt_import-vpna-internal__ 
[rt-import:10.1.1.1:64 ] community + __vrf-mvpn-community-src_as-vpna-internal__
 [src-as:65000:0 ] accept

The values in this example are as follows:

• Policy name: __vrf-mvpn-export-inet-vpna-internal__

• rt-import community name: __vrf-mvpn-community-rt_import-vpna-internal__

• rt-import community value: rt-import:10.1.1.1:64

• src-as community name: __vrf-mvpn-community-src_as-vpna-internal__

• src-as community value: src-as:65000:0
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Policy 2: This policy is used to import C-Mmulticast routes from the bgp.mvpn.0 table to

the <routing-instance-name>.mvpn.0 table.

Policy name: __vrf-mvpn-import-cmcast-<routing-instance-name>-internal__

Applied to: C-multicast (MVPN) routes in the bgp.mvpn.0 table

Use the show policy __vrf-mvpn-import-cmcast-vpna-internal__ command to verify that

the following import policy is createdonRouterPE1. Thepolicy accepts thoseC-multicast

MVPN routes carrying a route target of target:10.1.1.1:64 and installs them in the

vpna.mvpn.0 table.

user@PE1> show policy __vrf-mvpn-import-cmcast-vpna-internal__
Policy __vrf-mvpn-import-cmcast-vpna-internal__:
  Term unnamed:
   from community __vrf-mvpn-community-rt_import-target-vpna-internal__
[target:10.1.1.1:64 ]
  then accept
 Term unnamed:
  then reject

The values in this example are as follows:

• Policy name: __vrf-mvpn-import-cmcast-vpna-internal__

• C-multicast import RT community:

__vrf-mvpn-community-rt_import-target-vpna-internal__

• Community value: target:10.1.1.1:64

Policy 3: This policy is used for importing Type 4 routes and is created by default even if

a selectiveprovider tunnel is not configured. Thepolicy affects onlyType4 routes received

from receiver PE routers.

Policy name: __vrf-mvpn-import-cmcast-leafAD-global-internal__

Applied to: Type 4 routes in the bgp.mvpn.0 table

Use the show policy __vrf-mvpn-import-cmcast-leafAD-global-internal__ command to

verify that the following import policy is created on Router PE1.

user@PE1> show policy __vrf-mvpn-import-cmcast-leafAD-global-internal__
Policy __vrf-mvpn-import-cmcast-leafAD-global-internal__:
  Term unnamed:
    from community __vrf-mvpn-community-rt_import-target-global-internal__
[target:10.1.1.1:0 ]
    then accept
  Term unnamed:
    then reject

Related
Documentation

Understanding MBGPMulticast VPN Extranets on page 488•

• Example: Configuring MBGPMulticast VPN Extranets on page 490

• Example: Configuring MBGPMulticast VPNs on page 428

• Enabling Next-Generation MVPN Services on page 379
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Generating Source AS and Route Target Import Communities

Both route target import (rt-import)andsourceautonomoussystem(src-as)communities

contain two fields (following their respective keywords). In Junos OS, a provider edge

(PE) router constructs the route target import community using its router ID in the first

field and a per-VRF unique number in the second field. The router ID is normally set to

the primary loopback IP address of the PE router. The unique number used in the second

field is an internal numberderived fromthe routing-instance table index. Thecombination

of the two numbers creates a route target import community that is unique to the

originating PE router and unique to the VPN routing and forwarding (VRF) instance from

which it is created.

For example, Router PE1 creates the following route target import community:

rt-import:10.1.1.1:64.

Since the route target import community is constructed using the primary loopback

address and the routing-instance table index of the PE router, any event that causes

either number to change triggers a change in the value of the route target import

community. This in turn requires VPN-IPv4 routes to be re-advertisedwith the new route

target import community. Under normal circumstances, the primary loopback address

and the routing-instance table index numbers do not change. If they do change, Junos

OS updates all related internal policies and re-advertises VPN-IPv4 routes with the new

rt-import and src-as values per those policies.

To ensure that the route target import community generated by a PE router is unique

across VRF tables, the Junos OS Policy module restricts the use of primary loopback

addresses to next-generationmulticast virtual private network (MVPN) internal policies

only. You are not permitted to configure a route target for any VRF table (MVPN or

otherwise) using the primary loopback address. The commit fails with an error if the

system finds a user-configured route target that contains the IP address used in

constructing the route target import community.

The global administrator field of the src-as community is set to the local AS number of

the PE router originating the community, and the local administrator field is set to0. This

community is used for inter-ASoperationsbutneeds tobecarriedalongwithallVPN-IPv4

routes.

For example, Router PE1 creates an src-as community with a value of src-as:65000:0.

Related
Documentation

Originating Type 1 Intra-AS Autodiscovery Routes on page 385•

• Generating Next-Generation MVPN VRF Import and Export Policies on page 382

• Enabling Next-Generation MVPN Services on page 379

Originating Type 1 Intra-AS Autodiscovery Routes

Every provider edge (PE) router that is participating in the next-generation multicast

virtual private network (MVPN) is required to originate a Type 1 intra-AS autodiscovery

route. In Junos OS, the MVPNmodule is responsible for installing the intra-AS
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autodiscovery route in the local <routing-instance-name>.mvpn.0 table. All PE routers

advertise their local Type 1 routes to each other. Routers referenced in this topic are

shown in “Next-Generation MVPN Network Topology” on page 363.

Use the show route table vpna.mvpn.0 command to verify that Router PE1 has installed

intra-ASAD routes in the vpna.mvpn.0 table. The route is installed by theMVPNprotocol

(meaning it is the MVPNmodule that originated the route), and themask for the entire

route is /240.

user@PE1> show route table vpna.mvpn.0
vpna.mvpn.0: 6 destinations, 9 routes (6 active, 1 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:10.1.1.1:1:10.1.1.1/240
                   *[MVPN/70] 04:09:44, metric2 1
                      Indirect

Attaching Route Target Community to Type 1 Routes

Intra-AS AD routes are picked up by the BGP protocol from the

<routing-instance-name>.mvpn.0 table and advertised to the remote PE routers via the

MCAST-VPN address family. By default, intra-AS autodiscovery routes carry the same

route target community that is attached to the unicast VPN-IPv4 routes. If the unicast

andmulticast network topologies are not congruent, then you can configure a different

set of import route target and export route target communities for non-C-multicast

MVPN routes (C-multicast MVPN routes always carry a dynamic import route target).

Multicast route targets are configured by including the import-target and export-target

statements at the [edit routing-instances routing-instance-name protocolsmvpn

route-target] hierarchy level.

Junos OS creates two additional internal policies in response to configuring multicast

route targets. These policies are applied to non-C-multicast MVPN routes during import

and export decisions. Multicast VPN routing and forwarding (VRF) internal import and

export polices follow a naming convention similar to unicast VRF import and export

policies. The contents of these polices are also similar to policies applied to unicast VPN

routes.

The following list identifies the default policy names and where they are applied:

Multicast VRF import policy:

__vrf-mvpn-import-target-<routing-instance-name>-internal__

MulticastVRFexportpolicy: __vrf-mvpn-export-target-<routing-instance-name>-internal__

Use the show policy __vrf-mvpn-import-target-vpna-internal__ command on Router PE1

to verify thatRouter PE1 has created the following internalMVPNpolicies if import-target

and export-target are configured to be target:10:2:

user@PE1> show policy __vrf-mvpn-import-target-vpna-internal__
Policy __vrf-mvpn-import-target-vpna-internal__:
  Term unnamed:
   from community __vrf-mvpn-community-import-vpna-internal__ [target:10:2 ]
   then accept
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  Term unnamed:
   then reject

user@PE1> show policy __vrf-mvpn-export-target-vpna-internal__
Policy __vrf-mvpn-export-target-vpna-internal__:
Term unnamed:
then community + __vrf-mvpn-community-export-vpna-internal__ [target:10:2 ] accept

The values in this example are as follows:

• Multicast import RT community: __vrf-mvpn-community-import-vpna-internal__

• Multicast exportRTcommunity: __vrf-mvpn-community-export-vpna-internal__Value:

target:10:2

Attaching the PMSI Attribute to Type 1 Routes

The provider multicast service interface (PMSI) attribute is originated and attached to

Type 1 intra-AS autodiscovery routes by the sender PE routers when the provider-tunnel

statement is included at the [edit routing-instances routing-instance-name] hierarchy

level. Since provider tunnels are signaled by the sender PE routers, this statement is not

necessary on the PE routers that are known to have VPNmulticast receivers only.

If theprovider tunnelconfigured isProtocol IndependentMulticast-SparseMode(PIM-SM)

any-source multicast (ASM), then the PMSI attribute carries the IP address of the

sender-PE and provider tunnel group address. The provider tunnel group address is

assigned by the service provider (through configuration) from the provider’s multicast

address space and is not to be confused with the multicast addresses used by the VPN

customer.

If the provider tunnel configured is the RSVP-Traffic Engineering (RSVP-TE) type, then

the PMSI attribute carries the RSVP-TE point-to-multipoint session object. This

point-to-multipoint session object is used as the identifier for the parent

point-to-multipoint label-switched path (LSP) and contains the fields shown in

Figure 65 on page 387.

Figure 65: RSVP-TE Point-to-Multipoint Session Object Format

In Junos OS, the P2MP ID and Extended Tunnel ID fields are set to the router ID of the

sender PE router. TheTunnel ID is set to the port number used for the point-to-multipoint

RSVP session that is unique for the length of the RSVP session.
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Use the show rsvp session p2mp detail command to verify that Router PE1 signals the

following RSVP sessions to Router PE2 andRouter PE3 (using port number 6574). In this

example, Router PE1 is signaling a point-to-multipoint LSP named

10.1.1.1:65535:mvpn:vpna with two sub-LSPs. Both sub-LSPs

10.1.1.3:10.1.1.1:65535:mvpn:vpna and 10.1.1.2:10.1.1.1:65535:mvpn:vpna use the same RSVP

port number (6574) as the parent point-to-multipoint LSP.

user@PE1> show rsvp session p2mp detail
Ingress RSVP: 2 sessions
P2MP name: 10.1.1.1:65535:mvpn:vpna, P2MP branch count: 2

10.1.1.3
  From: 10.1.1.1, LSPstate: Up, ActiveRoute: 0
  LSPname: 10.1.1.3:10.1.1.1:65535:mvpn:vpna, LSPpath: Primary
  P2MP LSPname: 10.1.1.1:65535:mvpn:vpna
  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: 299968
  Resv style: 1 SE, Label in: -, Label out: 299968
  Time left: -, Since: Wed May 27 07:36:22 2009
  Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
  Port number: sender 1 receiver 6574 protocol 0
  PATH rcvfrom: localclient
  Adspec: sent MTU 1500
  Path MTU: received 1500
  PATH sentto: 10.12.100.6 (fe-0/2/3.0) 27 pkts
  RESV rcvfrom: 10.12.100.6 (fe-0/2/3.0) 27 pkts
  Explct route: 10.12.100.6 10.12.100.22
  Record route: <self> 10.12.100.6 10.12.100.22

10.1.1.2
  From: 10.1.1.1, LSPstate: Up, ActiveRoute: 0
  LSPname: 10.1.1.2:10.1.1.1:65535:mvpn:vpna, LSPpath: Primary
  P2MP LSPname: 10.1.1.1:65535:mvpn:vpna
  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: 299968
  Resv style: 1 SE, Label in: -, Label out: 299968
  Time left: -, Since: Wed May 27 07:36:22 2009
  Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
  Port number: sender 1 receiver 6574 protocol 0
  PATH rcvfrom: localclient
  Adspec: sent MTU 1500
  Path MTU: received 1500
  PATH sentto: 10.12.100.6 (fe-0/2/3.0) 27 pkts
  RESV rcvfrom: 10.12.100.6 (fe-0/2/3.0) 27 pkts
  Explct route: 10.12.100.6 10.12.100.9
  Record route: <self> 10.12.100.6 10.12.100.9
Total 2 displayed, Up 2, Down 0

Egress RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0
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Sender-Only and Receiver-Only Sites

In Junos OS, you can configure a PE router to be a sender-site only or a receiver-site only.

These options are enabled by including the sender-site and receiver-site statements at

the [edit routing-instances routing-instance-name protocolsmvpn] hierarchy level.

• A sender-site only PE router does not join the provider tunnels advertised by remote

PE routers

• A receiver-site only PE router does not send a PMSI attribute

The commit fails if you include the receiver-site and provider-tunnel statements in the

same VPN.

Related
Documentation

Generating Source AS and Route Target Import Communities on page 385•

• Understanding MBGPMulticast VPN Extranets on page 488

• Signaling Provider Tunnels and Data Plane Setup on page 389

• Generating Next-Generation MVPN VRF Import and Export Policies on page 382

Signaling Provider Tunnels and Data Plane Setup

Inanext-generationmulticast virtualprivatenetwork (MVPN),provider tunnel information

is communicated to the receiver PE routers in an out-of-bandmanner. This information

is advertised via BGP and is independent of the actual tunnel signaling process. Once

the tunnel is signaled, the sender PE router binds the VPN routing and forwarding (VRF)

table to the locally configured tunnel. The receiver PE routers bind the tunnel signaled

to the VRF table where the Type 1 autodiscovery route with the matching provider

multicast service interface (PMSI) attribute is installed. The samebindingprocess is used

for bothProtocol IndependentMulticast (PIM)andRSVP-Traffic Engineering (RSVP-TE)

signaled provider tunnels.

Provider Tunnels Signaled by PIM (Inclusive)

A sender provider edge (PE) router configured to use an inclusive PIM-sparse mode

(PIM-SM) any-source multicast (ASM ) provider tunnel for a VPN creates amulticast

tree (using the P-group address configured) in the service provider network. This tree is

rootedat the senderPE router andhas the receiverPE routersas the leaves.VPNmulticast

packets received from the local VPN source are encapsulated by the sender PE router

with a multicast generic routing encapsulation (GRE) header containing the P-group

address configured for theVPN.Thesepacketsare then forwardedon the serviceprovider

network as normal IPmulticast packets per normal P-PIM procedures. At the leaf nodes,

theGREheader is strippedand thepacketsarepassedon to the localVRFC-PIMprotocol

for further processing.

In JunosOS, a logical interfacecalledmulticast tunnel (MT) is used forGREencapsulation

andde-encapsulationofVPNmulticastpackets. Themulticast tunnel interface is created

automatically if a Tunnel PIC is present.

• Encapsulation subinterfaces are created from anmt-x/y/z.[32768-49151] range.
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• De-encapsulation subinterfaces are created from anmt-x/y/z.[49152-65535] range.

Themulticast tunnel subinterfaces act as pseudo upstream or downstream interfaces

between C-PIM and P-PIM.

In the following two examples, assume that the network uses PIM-SM (ASM) signaled

GRE tunnels as the tunneling technology. Routers referenced in this topic are shown in

“Next-Generation MVPN Network Topology” on page 363.

Use the show interfacesmt-0/1/0 terse command to verify that Router PE1 has created

the following multicast tunnel subinterface. The logical interface number is 32768,

indicating that this sub-unit is used for GRE encapsulation.

user@PE1> show interfacesmt-0/1/0 terse
Interface      Admin   Link   Proto   Local   Remote
        mt-0/1/0           up         up
        mt-0/1/0.32768     up         up      inet
                                              inet6

Use the show interfacesmt-0/1/0 terse command to verify that Router PE2 has created

the following multicast tunnel subinterface. The logical interface number is 49152,

indicating that this sub-unit is used for GRE de-encapsulation.

user@PE2> show interfacesmt-0/1/0 terse
Interface      Admin  Link   Proto   Local   Remote
       mt-0/1/0           up         up
       mt-0/1/0.49152     up         up       inet
                                              inet6

P-PIM and C-PIM on the Sender PE Router

The sender PE router installs a local join entry in its P-PIM database for each VRF table

configured to use PIM as the provider tunnel. The outgoing interface list (OIL) of this

entry points to the core-facing interface. Since the P-PIM entry is installed as Local, the

sender PE router sets the source address to its primary loopback IP address.

Use the show pim join extensive command to verify that Router PE1 has installed the

following state in its P-PIM database.

user@PE1> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 239.1.1.1
    Source: 10.1.1.1
    Flags: sparse,spt
    Upstream interface: Local
    Upstream neighbor: Local
    Upstream state: Local Source
    Keepalive timeout: 339
    Downstream neighbors:
        Interface: fe-0/2/3.0
            10.12.100.6 State: Join Flags: S Timeout: 195

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard
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On the VRF side of the sender PE router, C-PIM installs a Local Source entry in its C-PIM

database for the active local VPN source. The OIL of this entry points to Pseudo-MVPN,

indicating that the downstream interface points to the receivers in the next-generation

MVPN network. Routers referenced in this topic are shown in “Next-Generation MVPN

Network Topology” on page 363.

Use the show pim join extensive instance vpna 224.1.1.1 command to verify that Router

PE1 has installed the following entry in its C-PIM database.

user@PE1> show pim join extensive instance vpna 224.1.1.1
Instance: PIM.vpna Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.1
    Source: 192.168.1.2
    Flags: sparse,spt
    Upstream interface: fe-0/2/0.0
    Upstream neighbor: 10.12.97.2
    Upstream state: Local RP, Join to Source
    Keepalive timeout: 0
    Downstream neighbors:
        Interface: Pseudo-MVPN

The forwardingentry corresponding to theC-PIMLocalSource (orLocalRP)on the sender

PE router points to the multicast tunnel encapsulation subinterface as the downstream

interface. This indicates that the local multicast data packets are encapsulated as they

are passed on to the P-PIM protocol.

Use the showmulticast route extensive instance vpna group 224.1.1.1 command to verify

that Router PE1 has the following multicast forwarding entry for group 224.1.1.1. The

upstream interface is the PE-CE interface and the downstream interface is themulticast

tunnel encapsulation subinterface:

user@PE1> showmulticast route extensive instance vpna group 224.1.1.1
Family: INET

Group: 224.1.1.1
    Source: 192.168.1.2/32
    Upstream interface: fe-0/2/0.0
    Downstream interface list:
        mt-0/1/0.32768
    Session description: ST Multicast Groups
    Statistics: 7 kBps, 79 pps, 719738 packets
    Next-hop ID: 262144
    Upstream protocol: MVPN
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0

P-PIM and C-PIM on the Receiver PE Router

On the receiver PE router, multicast data packets received from the network are

de-encapsulated as they are passed through themulticast tunnel de-encapsulation

interface.
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The P-PIM database on the receiver PE router contains two P-joins. One is for P-RP, and

the other is for the sender PE router. For both entries, the OIL contains the multicast

tunnel de-encapsulation interface fromwhich the GRE header is stripped. The upstream

interface for P-joins is the core-facing interface that faces towards the sender PE router.

Use the show pim join extensive command to verify that Router PE3 has the following

state in its P-PIM database. The downstream neighbor interface points to the GRE

de-encapsulation subinterface:

user@PE3> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 239.1.1.1
    Source: *
    RP: 10.1.1.10
    Flags: sparse,rptree,wildcard
    Upstream interface: so-0/0/3.0
    Upstream neighbor: 10.12.100.21
    Upstream state: Join to RP
    Downstream neighbors:
        Interface: mt-1/2/0.49152
            10.12.53.13 State: Join Flags: SRW Timeout: Infinity

Group: 239.1.1.1
    Source: 10.1.1.1
    Flags: sparse,spt
    Upstream interface: so-0/0/3.0
    Upstream neighbor: 10.12.100.21
    Upstream state: Join to Source
    Keepalive timeout: 351
    Downstream neighbors:
        Interface: mt-1/2/0.49152
            10.12.53.13 State: Join Flags: S Timeout: Infinity

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

On theVRF side of the receiver PE router, C-PIM installs a join entry in its C-PIMdatabase.

The OIL of this entry points to the local VPN interface, indicating active local receivers.

The upstream protocol, interface, and neighbor of this entry point to the

next-generation-MVPN network. Routers referenced in this topic are shown in

“Next-Generation MVPN Network Topology” on page 363.

Use the show pim join extensive instance vpna 224.1.1.1 command to verify that Router

PE3 has the following state in its C-PIM database:

user@PE3> show pim join extensive instance vpna 224.1.1.1
Instance: PIM.vpna Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.1
    Source: *
    RP: 10.12.53.1
    Flags: sparse,rptree,wildcard
    Upstream protocol: BGP
    Upstream interface: Through BGP
    Upstream neighbor: Through MVPN
    Upstream state: Join to RP
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    Downstream neighbors:
        Interface: so-0/2/0.0
            10.12.87.1 State: Join Flags: SRW Timeout: Infinity

Group: 224.1.1.1
    Source: 192.168.1.2
    Flags: sparse
    Upstream protocol: BGP
    Upstream interface: Through BGP
    Upstream neighbor: Through MVPN
    Upstream state: Join to Source
    Keepalive timeout:
    Downstream neighbors:
        Interface: so-0/2/0.0
            10.12.87.1 State: Join Flags: S Timeout: 195

Instance: PIM.vpna Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

The forwarding entry corresponding to the C-PIM entry on the receiver PE router uses

the multicast tunnel de-encapsulation subinterface as the upstream interface.

Use the showmulticast route extensive instance vpna group 224.1.1.1 command to verify

that Router PE3 has installed the following multicast forwarding entry for the local

receiver:

user@PE3> showmulticast route extensive instance vpna group 224.1.1.1
Family: INET

Group: 224.1.1.1
    Source: 192.168.1.2/32
    Upstream interface: mt-1/2/0.49152
    Downstream interface list:
        so-0/2/0.0
    Session description: ST Multicast Groups
    Statistics: 1 kBps, 10 pps, 149 packets
    Next-hop ID: 262144
    Upstream protocol: MVPN
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0

Provider Tunnels Signaled by RSVP-TE (Inclusive and Selective)

Junos OS supports signaling both inclusive and selective provider tunnels by RSVP-TE

point-to-multipoint label-switched paths (LSPs). You can configure a combination of

inclusive and selective provider tunnels per VPN.

• If you configure a VPN to use an inclusive provider tunnel, the sender PE router signals

one point-to-multipoint LSP for the VPN.

• If you configure a VPN to use selective provider tunnels, the sender PE router signals

a point-to-multipoint LSP for each selective tunnel configured.

Sender (ingress) PE routers and receiver (egress) PE routers play different roles in the

point-to-multipoint LSP setup. Sender PE routers are mainly responsible for initiating

the parent point-to-multipoint LSP and the sub-LSPs associated with it. Receiver PE
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routers are responsible for setting up state such that they can forward packets received

over a sub-LSP to the correct VRF table (binding a provider tunnel to the VRF).

Inclusive Tunnels: Ingress PE Router Point-to-Multipoint LSP Setup

The point-to-multipoint LSP and associated sub-LSPs are signaled by the ingress PE

router. The information about the point-to-multipoint LSP is advertised to egress PE

routers in the PMSI attribute via BGP.

The ingress PE router signals point-to-multipoint sub-LSPs by originating

point-to-multipointRSVPpathmessages towardegressPE routers.The ingressPE router

learns the identity of the egress PE routers from Type 1 routes installed in its

<routing-instance-name>.mvpn.0 table.EachRSVPpathmessagecarriesanS2L_Sub_LSP

object alongwith thepoint-to-multipoint sessionobject. TheS2L_Sub_LSPobject carries

a 4-byte sub-LSP destination (egress) IP address.

In Junos OS, sub-LSPs associated with a point-to-multipoint LSP can be signaled

automatically by the system or via a static sub-LSP configuration. When they are

automatically signaled, the system chooses a name for the point-to-multipoint LSP and

each sub-LSP associated with it using the following naming convention.

Point-to-multipoint LSPs naming convention:

<ingress PE rid>:<a per VRF unique number>:mvpn:<routing-instance-name>

Sub-LSPs naming convention:

<egress PE rid>:<ingress PE rid>:<a per VRF unique

number>:mvpn:<routing-instance-name>

Use the showmpls lsp p2mp command to verify that the following LSPs have been

created by Router PE1:

Parent P2MP LSP: 10.1.1.1:65535:mvpn:vpna

Sub-LSPs: 10.1.1.2:10.1.1.1:65535:mvpn:vpna (Router PE1 to Router PE2) and

10.1.1.3:10.1.1.1:65535:mvpn:vpna (Router PE1 to Router PE3)

user@PE1> showmpls lsp p2mp
Ingress LSP: 1 sessions
P2MP name: 10.1.1.1:65535:mvpn:vpna, P2MP branch count: 2
To              From            State Rt P  ActivePath   LSPname
10.1.1.2        10.1.1.1        Up     0 *               
10.1.1.2:10.1.1.1:65535:mvpn:vpna
10.1.1.3        10.1.1.1        Up     0 *               
10.1.1.3:10.1.1.1:65535:mvpn:vpna
Total 2 displayed, Up 2, Down 0

Egress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0
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The values in this example are as follows:

• I-PMSI P2MP LSP name: 10.1.1.1:65535:mvpn:vpna

• I-PMSI P2MP sub-LSP name (to PE2): 10.1.1.2:10.1.1.1:65535:mvpn:vpna

• I-PMSI P2MP sub-LSP name (to PE3): 10.1.1.3:10.1.1.1:65535:mvpn:vpna

Inclusive Tunnels: Egress PE Router Point-to-Multipoint LSP Setup

AnegressPE router responds toanRSVPpathmessagebyoriginatinganRSVPreservation

(RESV)message per normal RSVP procedures. The RESVmessage contains the MPLS

label allocated by the egress PE router for this sub-LSP and is forwarded hop by hop

toward the ingress PE router, thus setting up state on the network. Routers referenced

in this topic are shown in “Next-Generation MVPN Network Topology” on page 363.

Use the showrsvpsession command to verify thatRouterPE2hasassigned label299840

for the sub-LSP 10.1.1.2:10.1.1.1:65535:mvpn:vpna:

user@PE2> show rsvp session
Total 0 displayed, Up 0, Down 0
Egress RSVP: 1 sessions
To             From      State     Rt Style     Labelin    Labelout    LSPname
10.1.1.2     10.1.1.1  Up  0 1 SE  299840          - 
10.1.1.2:10.1.1.1:65535:mvpn:vpna
Total 1 displayed, Up 1, Down 0

Transit RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Use the showmpls lsp p2mp command to verify that Router PE3 has assigned label 16

for the sub-LSP 10.1.1.3:10.1.1.1:65535:mvpn:vpna:

user@PE3> showmpls lsp p2mp
Ingress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Egress LSP: 1 sessions
P2MP name: 10.1.1.1:65535:mvpn:vpna, P2MP branch count: 1
To             From      State     Rt Style     Labelin    Labelout    LSPname
10.1.1.3     10.1.1.1 Up 0 1 SE       16           - 
10.1.1.3:10.1.1.1:65535:mvpn:vpna
Total 1 displayed, Up 1, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Inclusive Tunnels: Egress PE Router Data Plane Setup

The egress PE router installs a forwarding entry in itsmpls table for the label it allocated

for the sub-LSP. The MPLS label is installed with a pop operation (a pop operation

removes the topMPLS label), and the packet is passed on to the VRF table for a second

route lookup.Thesecond lookupon theegressPE router isnecessary for theVPNmulticast

data packets to be processed inside the VRF table using normal C-PIM procedures.
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Use the show route tablempls label 16 command to verify that Router PE3 has installed

the following label entry in its MPLS forwarding table:

user@PE3> show route tablempls label 16
+ = Active Route, - = Last Active, * = Both

16                 *[VPN/0] 03:03:17
                    to table vpna.inet.0, Pop

In JunosOS,VPNmulticast routingentriesare stored in the<routing-instance-name>.inet.1

table, which iswhere the second route lookup occurs. In the example above, even though

vpna.inet.0 is listed as the routing table where the second lookup happens after the pop

operation, internally the lookup is pointed to the vpna.inet.1 table. Routers referenced in

this topic are shown in “Next-Generation MVPN Network Topology” on page 363.

Use the show route table vpna.inet.1 command to verify that Router PE3 contains the

following entry in its VPNmulticast routing table:

user@PE3> show route table vpna.inet.1
vpna.inet.1: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

224.1.1.1,192.168.1.2/32*[MVPN/70] 00:04:10
                         Multicast (IPv4)

Use the showmulticast route extensive instance vpna command to verify that Router PE3

contains the following VPNmulticast forwarding entry corresponding to the multicast

routingentry for theLlocal join. Theupstream interfacepoints to lsi.0 and thedownstream

interface (OIL) points to the so-0/2/0.0 interface (toward local receivers). TheUpstream

protocol value isMVPN because the VPNmulticast source is reachable via the

next-generation MVPN network. The lsi.0 interface is similar to the multicast tunnel

interface used when PIM-based provider tunnels are used. The lsi.0 interface is used for

removing the top MPLS header.

user@PE3> showmulticast route extensive instance vpna
Family: INET

Group: 224.1.1.1
    Source: 192.168.1.2/32
    Upstream interface: lsi.0
    Downstream interface list:
        so-0/2/0.0
    Session description: ST Multicast Groups
    Statistics: 1 kBps, 10 pps, 3472 packets
    Next-hop ID: 262144
    Upstream protocol: MVPN
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0

Family: INET6

The requirement for a double route lookup on the VPN packet header requires two

additional configuration statements on the egress PE routers when provider tunnels are

signaled by RSVP-TE.
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First, since the top MPLS label used for the point-to-multipoint sub-LSP is actually tied

to theVRF table on the egressPE routers, the penultimate-hoppopping (PHP)operation

is not used for next-generation MVPNs. Only ultimate-hop popping is used. PHP allows

the penultimate router (router before the egress PE router) to remove the top MPLS

label. PHP works well for VPN unicast data packets because they typically carry two

MPLS labels: one for the VPN and one for the transport LSP.

After the LSP label is removed, unicast VPN packets still have a VPN label that can be

used for determining the VPN towhich the packets belong. VPNmulticast data packets,

on the other hand, carry only one MPLS label that is directly tied to the VPN. Therefore,

the MPLS label carried by VPNmulticast packets must be preserved until the packets

reach theegressPE router.Normally, PHPmustbedisabled throughmanual configuration.

To simplify the configuration, PHP is disabled by default on Juniper Networks PE routers

whenyou include themvpnstatementat the [edit routing-instances routing-interface-name

interface] hierarchy level. PHP is also disabled by default when you include the

vrf-table-label statement at the [edit routing-instances routing-instance-name] hierarchy

level.

Second, in Junos OS, VPN labels associated with a VRF table can be allocated in two

ways.

• Allocate a unique label for each VPN next hop (PE-CE interface). This is the default

behavior.

• Allocate one label for the entire VRF table, which requires additional configuration.

Only allocating a label for the entire VRF table allows a second lookup on the VPN

packet’s header. Therefore, PE routers supporting next-generation-MVPN services

must be configured to allocate labels for the VRF table. There are two ways to do this

as shown in Figure 66 on page 398.

• One is by including a virtuall tunnel interface named vt at the [edit routing-instances

routing-instance-name interfaces] hierarchy level, which requires a Tunnel PIC.

• The second is by including the vrf-table-label statement at the [routing-instances

routing-instance-name] hierarchy level, which does not require a Tunnel PIC.

Both of these options enable an egress PE router to perform two route lookups. However,

there are some differences in the way in which the second lookup is done

If the vt interface is used, the allocated label is installed in thempls table with a pop

operation and a forwarding next hop pointing to the vt interface.
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Figure 66: Enabling Double Route Lookup on VPN Packet Headers

Use the show route tablempls label 299840 command to verify that Router PE2 has

installed the followingentryandusesavt interface in thempls table.The labelassociated

with the point-to-multipoint sub-LSP (299840) is installed with a pop and a forward

operationwith thevt-0/1/0.0 interfacebeing thenexthop.VPNmulticastpackets received

from the core exit the vt-0/1/0.0 interface without their MPLS header, and the egress

Router PE2 does a second lookup on the packet header in the vpna.inet.1 table.

user@PE2> show route tablempls label 299840
mpls.0: 9 destinations, 9 routes (9 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

299840          *[VPN/0] 00:00:22
                 > via vt-0/1/0.0, Pop

If the vrf-table-label is configured, the allocated label is installed in thempls table with

a pop operation, and the forwarding entry points to the <routing-instance-name>.inet.0

table (which internally triggers the second lookup to be done in the

<routing-instance-name>.inet.1 table).

Use the show route tablempls label 16 command to verify that Router PE3 has installed

the following entry in itsmpls table and uses the vrf-table-label statement:

user@PE3> show route tablempls label 16
mpls.0: 8 destinations, 8 routes (8 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

16              *[VPN/0] 03:03:17
                   to table vpna.inet.0, Pop

Configuring label allocation for each VRF table affects both unicast VPN and MVPN

routes.However, youcanenableper-VRF labelallocation forMVPNroutesonly if per-VRF

allocation is configuredviavt. This feature is configuredviamulticastandunicast keywords

at the [edit routing-instances routing-instance-name interface vt-x/y/z.0] hierarchy level.

Note that including the vrf-table-label statement enables per-VRF label allocation for

both unicast and MVPN routes and cannot be turned off for either type of routes (it is

either on or off for both).
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If a PE router is a bud router, meaning it has local receivers and also forwards MPLS

packets received over a point-to-multipoint LSP downstream to other P and PE routers,

then there is a difference in how the vrf-table-label and vt statements work. When, the

vrf-table-label statement is included, the budPE router receives two copies of the packet

from the penultimate router: one to be forwarded to local receivers and the other to be

forwarded to downstream P and PE routers. When the vt statement is included, the PE

router receives a single copy of the packet.

Inclusive Tunnels: Ingress and Branch PE Router Data Plane Setup

On the ingress PE router, local VPN data packets are encapsulated with the MPLS label

received from the network for sub-LSPs.

Use theshowrsvpsessioncommandtoverify thaton the ingressRouterPE1,VPNmulticast

data packets are encapsulated with MPLS label 300016 (advertised by Router P1 per

normal RSVP RESV procedures) and forwarded toward Router P1 down the sub-LSPs

10.1.1.3:10.1.1.1:65535:mvpn:vpna and 10.1.1.2:10.1.1.1:65535:mvpn:vpna.

user@PE1> show rsvp session
Ingress RSVP: 2 sessions
To          From        State     Rt Style   Labelin   Labelout   LSPname
10.1.1.3   10.1.1.1 Up 0 1 SE         -      300016 
10.1.1.3:10.1.1.1:65535:mvpn:vpna
10.1.1.2 10.1.1.1   Up 0 1 SE         -      300016 
10.1.1.2:10.1.1.1:65535:mvpn:vpna
Total 2 displayed, Up 2, Down 0

Egress RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

RFC 4875 describes a branch node as “an LSR that replicates the incoming data on to

one or more outgoing interfaces.” On a branch Rrouter, the incoming data carrying an

MPLS label is replicated onto one or more outgoing interfaces that can use different

MPLS labels. Branch nodes keep track of incoming and outgoing labels associated with

point-to-multipoint LSPs. Routers referenced in this topic are shown in “Next-Generation

MVPN Network Topology” on page 363.

Use the show rsvpsession command to verify that branch nodeP1 has the incoming label

300016 and outgoing labels 16 for sub-LSP 10.1.1.3:10.1.1.1:65535:mvpn:vpna (to Router

PE3) and 299840 for sub-LSP 10.1.1.2:10.1.1.1:65535:mvpn:vpna (to Router PE2).

user@P1> show rsvp session
Ingress RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Egress RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit RSVP: 2 sessions
To          From        State     Rt Style   Labelin   Labelout   LSPname
10.1.1.3 10.1.1.1 Up    0 1 SE     300016       16 
10.1.1.3:10.1.1.1:65535:mvpn:vpna
10.1.1.2 10.1.1.1 Up    0 1 SE     300016   299840 
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10.1.1.2:10.1.1.1:65535:mvpn:vpna
Total 2 displayed, Up 2, Down 0

Use the show route tablempls label 300016 command to verify that the corresponding

forwarding entry on Router P1 shows that the packets coming in with one MPLS label

(300016) are swapped with labels 16 and 299840 and forwarded out through their

respective interfaces (so-0/0/3.0 and so-0/0/1.0 respectively toward Router PE2 and

Router PE3).

user@P1> show route tablempls label 300016
mpls.0: 10 destinations, 10 routes (10 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

300016                *[RSVP/7] 01:58:15, metric 1
                       > via so-0/0/3.0, Swap 16
                         via so-0/0/1.0, Swap 299840

Selective Tunnels: Type 3 S-PMSI Autodiscovery and Type 4 Leaf Autodiscovery
Routes

Selective provider tunnels are configuredby including the selective statement at the [edit

routing-instances routing-instance-nameprovider-tunnel]hierarchy level. Youcanconfigure

a threshold to trigger the signaling of a selective provider tunnel. Including the selective

statement triggers the following events.

First, the ingress PE router originates a Type 3 S-PMSI autodiscovery route. The S-PMSI

autodiscovery route contains the route distinguisher of the VPNwhere the tunnel is

configured and the (C-S, C-G) pair that uses the selective provider tunnel.

In this section assume that Router PE1 is signaling a selective tunnel for (192.168.1.2,

224.1.1.1) and Router PE3 has an active receiver.

Use the show route table vpna.mvpn.0 | find 3: command to verify that Router PE1 has

installed the following Type 3 route after the selective provider tunnel is configured:

user@PE1> show route table vpna.mvpn.0 | find 3:
3:10.1.1.1:1:32:192.168.1.2:32:224.1.1.1:10.1.1.1/240
                          *[MVPN/70] 00:05:07, metric2 1
                             Indirect

Second, the ingress PE router attaches a PMSI attribute to a Type 3 route. This PMSI

attribute is similar to the PMSI attribute advertised for inclusive provider tunnels with

one difference: the PMSI attribute carried with Type 3 routes has its Flags bit set to Leaf

Information Required. This means that the sender PE router is requesting receiver PE

routers to send a Type 4 route if they have active receivers for the (C-S, C-G) carried in

the Type 3 route. Also, remember that for each selective provider tunnel, a new

point-to-multipoint and associated sub-LSPs are signaled. The PMSI attribute of a Type

3 route carries information about the new point-to-multipoint LSP.

Use the show route advertising-protocol bgp 10.1.1.3 detail table vpna.mvpn | find 3:

command to verify that Router PE1 advertises the following Type 3 route and the PMSI

attribute. The point-to-multipoint session object included in the PMSI attribute has a
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differentport number (29499) than theoneused for the inclusive tunnel (6574) indicating

that this is a new point-to-multipoint tunnel.

user@PE1> show route advertising-protocol bgp 10.1.1.3 detail table vpna.mvpn | find 3:
* 3:10.1.1.1:1:32:192.168.1.2:32:224.1.1.1:10.1.1.1/240 (1 entry, 1 announced)
BGP group int type Internal
    Route Distinguisher: 10.1.1.1:1
    Nexthop: Self
    Flags: Nexthop Change
    Localpref: 100
    AS path: [65000] I
    Communities: target:10:1
    PMSI: Flags 1:RSVP-TE:label[0:0:0]:Session_13[10.1.1.1:0:29499:10.1.1.1]

Egress PE routers with active receivers should respond to a Type 3 route by originating

a Type 4 leaf autodiscovery route. A leaf autodiscovery route contains a route key and

the originating router’s IP address fields. The Route Key field of the leaf autodiscovery

route contains theoriginal Type3 route that is received. Theoriginating router’s IP address

field is set to the router ID of the PE router originating the leaf autodiscovery route.

The ingress PE router adds each egress PE router that originated the leaf autodiscovery

route as a leaf (destination of the sub-LSP for the selective point-to-multipoint LSP).

Similarly, the egress PE router that originated the leaf autodiscovery route sets up

forwarding state to start receiving data through the selective provider tunnel.

Egress PE routers advertise Type 4 routes with a route target that is specific to the PE

router signaling the selective provider tunnel. This route target is in the formof target:<rid

of the sender PE>:0. The sender PE router (the PE router signaling the selective provider

tunnel) applies a special internal import policy to Type 4 routes that looks for a route

target with its own router ID. Routers referenced in this topic are shown in

“Next-Generation MVPN Network Topology” on page 363.

Use the show route table vpna.mvpn | find 4:3: command to verify that Router PE3

originates the following Type 4 route. The local Type 4 route is installed by the MVPN

module.

user@PE3> show route table vpna.mvpn | find 4:3:
4:3:10.1.1.1:1:32:192.168.1.2:32:224.1.1.1:10.1.1.1:1.1.1.3/240
                            *[MVPN/70] 00:15:29, metric2 1
                               Indirect

Use the show route advertising-protocol bgp 10.1.1.1 table vpna.mvpn detail | find 4:3:

command to verify that Router PE3 has advertised the local Type 4 route with the

following route target community. This route target carries the IP address of the sender

PE router (10.1.1.1) followed by a 0.

user@PE3> show route advertising-protocol bgp 10.1.1.1 table vpna.mvpn detail | find 4:3:
* 4:3:10.1.1.1:1:32:192.168.1.2:32:224.1.1.1:10.1.1.1:10.1.1.3/240 (1 entry, 1 
announced)
BGP group int type Internal
    Nexthop: Self
    Flags: Nexthop Change
    Localpref: 100
    AS path: [65000] I
    Communities: target:10.1.1.1:0
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Use the show policy __vrf-mvpn-import-cmcast-leafAD-global-internal__ command to

verify that Router PE1 (the PE router signaling the selective provider tunnel) has applied

the following import policy to Type 4 routes. The routes are accepted if their route target

matches target:10.1.1.1:0.

user@PE1> show policy __vrf-mvpn-import-cmcast-leafAD-global-internal__
Policy __vrf-mvpn-import-cmcast-leafAD-global-internal__:
Term unnamed:
from community __vrf-mvpn-community-rt_import-target-global-internal__ 
[target:10.1.1.1:0 ]
then accept
Term unnamed:
then reject

For each selective provider tunnel configured, a Type 3 route is advertised and a new

point-to-multipoint LSP is signaled. Point-to-multipoint LSPs created by Junos OS for

selective provider tunnels are named using the following naming conventions:

• Selective point-to-multipoint LSPs naming convention:

<ingress PE rid>:<a per VRF unique number>:mv<a unique

number>:<routing-instance-name>

• Selective point-to-multipoint sub-LSP naming convention:

<egress PE rid>:<ingress PE rid>:<a per VRF unique>:mv<a unique

number>:<routing-instance-name>

Use the showmpls lsp p2mp command to verify that Router PE1 signals

point-to-multipoint LSP 10.1.1.1:65535:mv5:vpnawith one sub-LSP

10.1.1.3:10.1.1.1:65535:mv5:vpna. The first point-to-multipoint LSP 10.1.1.1:65535:mvpn:vpna

is the LSP created for the inclusive tunnel.

user@PE1> showmpls lsp p2mp
Ingress LSP: 2 sessions
P2MP name: 10.1.1.1:65535:mvpn:vpna, P2MP branch count: 2
To         From          State       Rt P        ActivePath            LSPname
10.1.1.3 10.1.1.1 Up 0 *                            10.1.1.3:10.1.1.1:65535:mvpn
:vpna
10.1.1.2 10.1.1.1 Up 0 *                            10.1.1.2:10.1.1.1:65535:mvpn
:vpna
P2MP name: 10.1.1.1:65535:mv5:vpna, P2MP branch count: 1
To         From          State       Rt P        ActivePath            LSPname
10.1.1.3 10.1.1.1 Up 0 *                            10.1.1.3:10.1.1.1:65535:mv5
:vpna
Total 3 displayed, Up 3, Down 0

Egress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

The values in this example are as follows.

• I-PMSI P2MP LSP name: 10.1.1.1:65535:mvpn:vpna

• I-PMSI P2MP sub-LSP name (to PE2): 10.1.1.2:10.1.1.1:65535:mvpn:vpna
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• I-PMSI P2MP sub-LSP name (to PE3): 10.1.1.3:10.1.1.1:65535:mvpn:vpna

• S-PMSI P2MP LSP name: 10.1.1.1:65535:mv5:vpna

• S-PMSI P2MP sub-LSP name (to PE3): 10.1.1.3:10.1.1.1:65535:mv5:vpna

Related
Documentation

Next-Generation MVPN Data Plane on page 375•

• Originating Type 1 Intra-AS Autodiscovery Routes on page 385

• Exchanging C-Multicast Routes on page 403

Exchanging C-Multicast Routes

This sectiondescribesPE-PEdistributionofType7 routesdiscussed in “SignalingProvider

Tunnels and Data Plane Setup” on page 389.

In source-tree-only mode, a receiver provider edge (PE) router generates and installs a

Type 6 route in its <routing-instance-name>.mvpn.0 table in response to receiving a (C-*,

C-G)message from a local receiver, but does not advertise this route to other PE routers

via BGP. The receiver PE router waits for a Type 5 route corresponding to the C-join.

Type 5 routes carry information about active sources and can be advertised by any PE

router. In JunosOS, a PE router originates a Type 5 route if one of the following conditions

occurs:

• PE router starts receiving multicast data directly from a VPNmulticast source.

• PE router is thecandidate rendezvouspoint (router) (candidateRP)andstarts receiving

C-PIM register messages.

• PE router hasaMulticastSourceDiscoveryProtocol (MSDP)sessionwith thecandidate

RP and starts receiving MSDP Source Active routes.

OncebothType6andType5 routesare installed in the<routing-instance-name>.mvpn.0

table, the receiver PE router is ready to originate a Type 7 route

Advertising C-Multicast Routes Using BGP

If theC-join receivedover aVPN interface is a source tree join (C-S,C-G), then the receiver

PE router simply originates aType 7 route (Step 7 in the followingprocedure). If theC-join

is a shared tree join (C-*, C-G), then the receiver PE router needs to go through a few

steps (Steps 1-7) before originating a Type 7 route.

Note that Router PE1 is the candidate RP that is conveniently located in the same router

as the sender PE router. If the sender PE router and the PE router acting as (or MSDP

peering with) the candidate RP are different, then the VPNmulticast register messages

first need to be delivered to the PE router acting as the candidate RP that is responsible

for originating the Type 5 route. Routers referenced in this topic are shown in

“Next-Generation MVPN Network Topology” on page 363.
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1. A PE router that receives a (C-*, C-G) join message processes the message using

normal C-PIM procedures and updates its C-PIM database accordingly.

Enter the show pim join extensive instance vpna 224.1.1.1 command on Router PE3 to

verify that Router PE3 creates the C-PIM database after receiving the (*, 224.1.1.1)

C-join message from Router CE3:

user@PE3> show pim join extensive instance vpna 224.1.1.1
Instance: PIM.vpna Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.1
    Source: *
    RP: 10.12.53.1
    Flags: sparse,rptree,wildcard
    Upstream protocol: BGP
  Upstream interface: Through BGP
  Upstream neighbor: Through MVPN
  Upstream state: Join to RP
  Downstream neighbors:
      Interface: so-0/2/0.0
            10.12.87.1 State: Join Flags: SRW Timeout: Infinity

2. The (C-*, C-G) entry in the C-PIM database triggers the generation of a Type 6 route

that is then installed in the<routing-instance-name>.mvpn.0 tablebyC-PIM.TheType

6 route uses the candidate RP IP address as the source.

Enter the show route table vpna.mvpn.0 detail | find 6:10.1.1.1 command on Router PE3

to verify that Router PE3 installs the following Type 6 route in the vpna.mvpn.0 table:

user@PE3> show route table vpna.mvpn.0 detail | find 6:10.1.1.1
6:10.1.1.1:1:65000:32:10.12.53.1:32:224.1.1.1/240 (1 entry, 1 announced)
               *PIM     Preference: 105
         Next hop type: Multicast (IPv4), Next hop index: 262144
         Next-hop reference count: 11
         State: <Active Int>
         Age: 1d 1:32:58
         Task: PIM.vpna
         Announcement bits (2): 0-PIM.vpna 1-mvpn global task
           AS path: I
         Communities: no-advertise target:10.1.1.1:64

3. The route distinguisher and route target attached to theType6 route are learned from

a route lookup in the <routing-instance-name>.inet.0 table for the IP address of the

candidate RP.

Enter the show route table vpna.inet.0 10.12.53.1 detail command on Router PE3 to

verify that Router PE3 has the following entry for C-RP 10.12.53.1 in the vpna.inet.0

table:

user@PE3> show route table vpna.inet.0 10.12.53.1 detail
vpna.inet.0: 9 destinations, 9 routes (9 active, 0 holddown, 0 hidden)
10.12.53.1/32 (1 entry, 1 announced)
        *BGP     Preference: 170/-101
        Route Distinguisher: 10.1.1.1:1
        Next hop type: Indirect
        Next-hop reference count: 6
        Source: 10.1.1.1
        Next hop type: Router, Next hop index: 588
        Next hop: via so-0/0/3.0, selected
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        Label operation: Push 16, Push 299808(top)
        Protocol next hop: 10.1.1.1
        Push 16
                 Indirect next hop: 8da91f8 262143
                 State: <Secondary Active Int Ext>
                 Local AS: 65000 Peer AS: 65000
                 Age: 4:49:25 Metric2: 1
                 Task: BGP_65000.10.1.1.1+179
                 Announcement bits (1): 0-KRT
                 AS path: I
                 Communities: target:10:1 src-as:65000:0 rt-import:10.1.1.1:64

                 Import Accepted
                 VPN Label: 16
                 Localpref: 100
                 Router ID: 10.1.1.1
            Primary Routing Table bgp.l3vpn.0

4. After the VPN source starts transmitting data, the first PE router that becomes aware

of the active source (either by receiving registermessages or theMSDP source-active

routes) installs a Type 5 route in its VRFmvpn table.

Enter the show route table vpna.mvpn.0 detail | find 5:10.1.1.1 command on Router PE1

to verify that Router PE1 has installed the following entry in the vpna.mvpn.0 table

and starts receiving C-PIM register messages from Router CE1:

user@PE1> show route table vpna.mvpn.0 detail | find 5:10.1.1.1
5:10.1.1.1:1:32:192.168.1.2:32:224.1.1.1/240 (1 entry, 1 announced)
         *PIM    Preference: 105
                 Next hop type: Multicast (IPv4)
                 Next-hop reference count: 30
                 State: <Active Int>
                 Age: 1d 1:36:33
                 Task: PIM.vpna
                 Announcement bits (3): 0-PIM.vpna 1-mvpn global task 2-BGP 
RT Background
                 AS path: I

5. Type 5 routes that are installed in the <routing-instance-name>.mvpn.0 table are

picked up by BGP and advertised to remote PE routers.

Enter the show route advertising-protocol bgp 10.1.1.3 detail table vpna.mvpn.0 | find

5: command on Router PE1 to verify that Router PE1 advertises the following Type 5

route to remote PE routers:

user@PE1> show route advertising-protocol bgp 10.1.1.3 detail table vpna.mvpn.0 | find 5:
* 5:10.1.1.1:1:32:192.168.1.2:32:224.1.1.1/240 (1 entry, 1 announced)
         BGP group int type Internal
             Route Distinguisher: 10.1.1.1:1
             Nexthop: Self
             Flags: Nexthop Change
             Localpref: 100
             AS path: [65000] I
             Communities: target:10:1

6. The receiver PE router that has both a Type 5 and Type 6 route for (C-*, C-G) is now

ready to originate a Type 7 route.

Enter the show route table vpna.mvpn.0 detail command on Router PE3 to verify that

Router PE3 has the following Type 5, 6, and 7 routes in the vpna.mvpn.0 table.
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The Type 6 route is installed by C-PIM in Step 2. The Type 5 route is learned via BGP

in Step 5. The Type 7 route is originated by the MVPNmodule in response to having

both Type 5 and Type 6 routes for the same (C-*, C-G). The route target of the Type

7 route is the same as the route target of the Type 6 route because both routes (IP

address of the candidate RP [10.12.53.1] and the address of the VPNmulticast source

[192.168.1.2]) are reachable via the same router [PE1]). Therefore, 10.12.53.1 and

192.168.1.2 carry the same route target import (10.1.1.1:64) community

user@PE3> show route table vpna.mvpn.0 detail
5:10.1.1.1:1:32:192.168.1.2:32:224.1.1.1/240 (1 entry, 1 announced)
         *BGP     Preference: 170/-101
                  Next hop type: Indirect
                  Next-hop reference count: 4
                  Source: 10.1.1.1
                  Protocol next hop: 10.1.1.1
                  Indirect next hop: 2 no-forward
                  State: <Secondary Active Int Ext>
                  Local AS: 65000 Peer AS: 65000
                  Age: 1d 1:43:13 Metric2: 1
                  Task: BGP_65000.10.1.1.1+55384
                  Announcement bits (2): 0-PIM.vpna 1-mvpn global task
                  AS path: I
                  Communities: target:10:1
                  Import Accepted
                  Localpref: 100
                  Router ID: 10.1.1.1
                  Primary Routing Table bgp.mvpn.0

6:10.1.1.1:1:65000:32:10.12.53.1:32:224.1.1.1/240 (1 entry, 1 announced)
       *PIM      Preference: 105
                 Next hop type: Multicast (IPv4), Next hop index: 262144
                 Next-hop reference count: 11
                 State: <Active Int>
                 Age: 1d 1:44:09
                 Task: PIM.vpna
                 Announcement bits (2): 0-PIM.vpna 1-mvpn global task
                 AS path: I
                 Communities: no-advertise target:10.1.1.1:64

7:10.1.1.1:1:65000:32:192.168.1.2:32:224.1.1.1/240 (1 entry, 1 announced)
       *MVPN         Preference: 70
                Next hop type: Multicast (IPv4), Next hop index: 262144
                Next-hop reference count: 11
                State: <Active Int Ext>
                Age: 1d 1:44:09 Metric2: 1
                Task: mvpn global task
                Announcement bits (3): 0-PIM.vpna 1-mvpn global task 2-BGP RT
 Background
                AS path: I
                Communities: target:10.1.1.1:64

7. The Type 7 route installed in the VRFMVPN table is picked up by BGP and advertised

to remote PE routers.

Enter the show route advertising-protocol bgp 10.1.1.1 detail table vpna.mvpn.0 | find

7:10.1.1.1 command on Router PE3 to verify that Router PE3 advertises the following

Type 7 route:

user@PE3> showrouteadvertising-protocolbgp 10.1.1.1 detail tablevpna.mvpn.0 | find7:10.1.1.1
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* 7:10.1.1.1:1:65000:32:192.168.1.2:32:224.1.1.1/240 (1 entry, 1 announced)
         BGP group int type Internal
             Route Distinguisher: 10.1.1.3:1
             Nexthop: Self
             Flags: Nexthop Change
             Localpref: 100
             AS path: [65000] I
             Communities: target:10.1.1.1:64

8. If the C-join is a source tree join, then the Type 7 route is originated immediately

(without waiting for a Type 5 route).

Enter the show route table vpna.mvpn.0 detail | find 7:10.1.1.1 command on Router PE2

to verify that Router PE2 originates the following Type 7 route in response to receiving

a (192.168.1.2, 232.1.1.1) C-join:

user@PE2> show route table vpna.mvpn.0 detail | find 7:10.1.1.1
7:10.1.1.1:1:65000:32:192.168.1.2:32:232.1.1.1/240 (1 entry, 1 announced)
          *PIM    Preference: 105
                  Next hop type: Multicast (IPv4), Next hop index: 262146
                  Next-hop reference count: 4
                  State: <Active Int>
                  Age: 2d 18:59:56
                  Task: PIM.vpna
                  Announcement bits (3): 0-PIM.vpna 1-mvpn global task 2-BGP 
RT Background
                  AS path: I
                  Communities: target:10.1.1.1:64

Receiving C-Multicast Routes

A sender PE router imports a Type 7 route if the route is carrying a route target that

matches the locally originated route target import community. All Type 7 routes must

pass the __vrf-mvpn-import-cmcast-<routing-instance-name>-internal__ policy in order

to be installed in the <routing-instance-name>.mvpn.0 table.

When a sender PE router receives a Type 7 route via BGP, this route is installed in the

<routing-instance-name>.mvpn.0 table. The BGP route is then translated back into a

normal C-join inside theVRF table, and theC-join is installed in the local C-PIMdatabase

of the receiver PE router. A new C-join added to the C-PIM database triggers C-PIM to

originate a Type 6 or Type 7 route. The C-PIM on the sender PE router creates its own

version of the same Type 7 route received via BGP.

Use the show route table vpna.mvpn.0detail | find 7:10.1.1.1 command to verify that Router

PE1 contains the following entries for a Type 7 route in the vpna.mvpn.0 table

corresponding to a (192.168.1.2, 224.1.1.1) join message. There are two entries; one entry

is installed by PIM and the other entry is installed by BGP. This example also shows the

Type 7 route corresponding to the (192.168.1.2, 232.1.1.1) join.

user@PE1> show route table vpna.mvpn.0 detail | find 7:10.1.1.1
7:10.1.1.1:1:65000:32:192.168.1.2:32:224.1.1.1/240 (2 entries, 2 announced)
*PIM     Preference: 105
         Next hop type: Multicast (IPv4)
         Next-hop reference count: 30
         State: <Active Int>
         Age: 1d 2:19:04
         Task: PIM.vpna
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         Announcement bits (2): 0-PIM.vpna 1-mvpn global task
         AS path: I
         Communities: no-advertise target:10.1.1.1:64
BGP      Preference: 170/-101
         Next hop type: Indirect
         Next-hop reference count: 4
         Source: 10.1.1.3
         Protocol next hop: 10.1.1.3
         Indirect next hop: 2 no-forward
         State: <Secondary Int Ext>
         Inactive reason: Route Preference
         Local AS: 65000 Peer AS: 65000
         Age: 53:27      Metric2: 1
         Task: BGP_65000.10.1.1.3+179
         Announcement bits (2): 0-PIM.vpna 1-mvpn global task
         AS path: I
         Communities: target:10.1.1.1:64
         Import Accepted
         Localpref: 100
         Router ID: 10.1.1.3
         Primary Routing Table bgp.mvpn.0
7:10.1.1.1:1:65000:32:192.168.1.2:32:232.1.1.1/240 (2 entries, 2 announced)
*PIM     Preference: 105
         Next hop type: Multicast (IPv4)
         Next-hop reference count: 30
         State: <Active Int>
         Age: 2d 19:21:17
         Task: PIM.vpna
         Announcement bits (2): 0-PIM.vpna 1-mvpn global task
         AS path: I
         Communities: no-advertise target:10.1.1.1:64
BGP      Preference: 170/-101
         Next hop type: Indirect
         Next-hop reference count: 4
         Source: 10.1.1.2
         Protocol next hop: 10.1.1.2
         Indirect next hop: 2 no-forward
         State: <Secondary Int Ext>
         Inactive reason: Route Preference
         Local AS: 65000 Peer AS: 65000
         Age: 53:27      Metric2: 1
         Task: BGP_65000.10.1.1.2+49165
         Announcement bits (2): 0-PIM.vpna 1-mvpn global task
         AS path: I
         Communities: target:10.1.1.1:64
         Import Accepted
         Localpref: 100
         Router ID: 10.1.1.2
         Primary Routing Table bgp.mvpn.0

Remote C-joins (Type 7 routes learned via BGP translated back to normal C-joins) are

installed in the VRF C-PIM database on the sender PE router and are processed based

on regularC-PIMprocedures. This process completes theend-to-endC-multicast routing

exchange.

Use the show pim join extensive instance vpna command to verify that Router PE1 has

installed the following entries in the C-PIM database:

user@PE1> show pim join extensive instance vpna
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Instance: PIM.vpna Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.1
    Source: 192.168.1.2
    Flags: sparse,spt
    Upstream interface: fe-0/2/0.0
    Upstream neighbor: 10.12.97.2
    Upstream state: Local RP, Join to Source
    Keepalive timeout: 201
    Downstream neighbors:
    Interface: Pseudo-MVPN

Group: 232.1.1.1
    Source: 192.168.1.2
    Flags: sparse,spt
    Upstream interface: fe-0/2/0.0
    Upstream neighbor: 10.12.97.2
    Upstream state: Local RP, Join to Source
    Keepalive timeout:
    Downstream neighbors:
    Interface: Pseudo-MVPN

Instance: PIM.vpna Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Related
Documentation

Signaling Provider Tunnels and Data Plane Setup on page 389•

• Distributing C-Multicast Routes on page 371

• Understanding MBGPMulticast VPN Extranets on page 488

ConfiguringMultiprotocol BGPMulticast VPNs

• UnderstandingMultiprotocolBGP-BasedMulticastVPNs:Next-Generationonpage409

• Example: Configuring Point-to-Multipoint LDP LSPs as the Data Plane for Intra-AS

MBGPMVPNs on page 410

• Example: Configuring Ingress Replication for IP Multicast Using MBGP

MVPNs on page 415

• Example: Configuring MBGPMulticast VPNs on page 428

• Example: Configuring a PIM-SSM Provider Tunnel for an MBGPMVPN on page 445

• Example: Allowing MBGPMVPN Remote Sources on page 454

• Example: Configuring BGP Route Flap Damping Based on the MBGPMVPN Address

Family on page 458

• Example: Configuring MBGPMulticast VPN Topology Variations on page 468

• Configuring Nonstop Active Routing for BGPMulticast VPN on page 479

UnderstandingMultiprotocol BGP-BasedMulticast VPNs: Next-Generation

Multiprotocol BGP-basedmulticast VPNs (also referred to as next-generation Layer 3

VPNmulticast) constitute the next evolution after dual multicast VPNs (draft-rosen)
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and provide a simpler solution for administrators who want to configure multicast over

Layer 3 VPNs.

Themain characteristics of multiprotocol BGP-basedmulticast VPNs are:

• They extend Layer 3 VPN service (RFC 2547) to support IP multicast for Layer 3 VPN

service providers.

• They follow the same architecture as specified by RFC 2547 for unicast VPNs.

Specifically, BGP is used as the control plane.

• They eliminate the requirement for the virtual router (VR) model, which is specified in

Internetdraft draft-rosen-vpn-mcast,Multicast inMPLS/BGPVPNs, formulticastVPNs.

• They rely on RFC-based unicast with extensions for intra-AS and inter-AS

communication.

Multiprotocol BGP-based VPNs are defined by two sets of sites: a sender set and a

receiver set. Hosts within a receiver site set can receivemulticast traffic and hosts within

a sender site set can sendmulticast traffic. A site set can be both receiver and sender,

which means that hosts within such a site can both send and receive multicast traffic.

Multiprotocol BGP-based VPNS can span organizations (so the sites can be intranets or

extranets), can span service providers, and can overlap.

Site administrators configure multiprotocol BGP-based VPNs based on customer

requirements and the existing BGP and MPLS VPN infrastructure.

Route Reflector Behavior in MVPNs

BGP-basedmulticast VPN (MVPN) customer multicast routes are aggregated by route

reflectors. A route reflector (RR)might receive a customermulticast routewith the same

NLRI frommore than one provider edge (PE) router, but the RR readvertises only one

such NLRI. If the set of PE routers that advertise this NLRI changes, the RR does not

update the route. This minimizes route churn. To achieve this, the RR sets the next hop

to self. In addition, the RR sets the originator ID to itself. The RR avoids unnecessary

best-path computation if it receives a subsequent customer multicast route for an NLRI

that the RR is already advertising. This allows aggregation of source active and customer

multicast routes with the sameMVPN NLRI.

Example: Configuring Point-to-Multipoint LDP LSPs as the Data Plane for Intra-ASMBGP
MVPNs

This example shows how to configure point-to-multipoint (P2MP) LDP label-switched

paths (LSPs) as the data plane for intra-autonomous system (AS)multiprotocol BGP

(MBGP)multicast VPNs (MVPNs). This feature is well suited for service providers who

are already running LDP in the MPLS backbone and need MBGPMVPN functionality.

• Requirements on page 411

• Overview on page 412

• Configuration on page 413

• Verification on page 415
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Requirements

Before you begin:

• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Configure a BGP-MVPN control plane. See “MBGP-Based Multicast VPN Trees” on

page 360 in theMulticast Protocols Feature Guide for Routing Devices.

• ConfigureLDPas thesignalingprotocol onall P2MPprovider andprovider-edge routers.

See LDP Operation in the Junos OSMPLS Applications Library for Routing Devices.

• Configure P2MP LDP LSPs as the provider tunnel technology on each PE router in the

MVPN that belongs to the sender site set. See the Junos OSMPLS Applications Library

for Routing Devices.

• Configure either a virtual loopback tunnel interface (requires a Tunnel PIC) or the

vrf-table-label statement in the MVPN routing instance. If you configure the

vrf-table-label statement, you can configure an optional virtual loopback tunnel

interface as well.

• In an extranet scenariowhen the egressPE router belongs tomultipleMVPN instances,

all of which need to receive a specific multicast stream, a virtual loopback tunnel

interface (and a Tunnel PIC) is required on the egress PE router. SeeConfiguring Virtual

Loopback Tunnels for VRF Table Lookup and Tunnel Properties in the in the Junos OS

Services Interfaces Library for Routing Devices.

• If the egress PE router is also a transit router for the point-to-multipoint LSP, a virtual

loopback tunnel interface (and a Tunnel PIC) is required on the egress PE router. See

Configuring Virtual Loopback Tunnels for VRF Table Lookup and Tunnel Properties in

theMulticast Protocols Feature Guide for Routing Devices.

• Some extranet configurations of MBGPMVPNs with point-to-multicast LDP LSPs as

the data plane require a virtual loopback tunnel interface (and a Tunnel PIC) on egress

PE routers.When an egress PE router belongs tomultipleMVPN instances, all ofwhich

need to receive a specific multicast stream, the vrf-table-table statement cannot be

used. In Figure 67 on page 412, the CE1 and CE2 routers belong to different MVPNs.

However, theywant to receive amulticast streambeing sent by S. If the vrf-table-label

statement is configured on Router PE2, the packet cannot be forwarded to both CE1

and CE2. This causes packet loss. The packet is forwarded to both Routers CE1 and

CE2 if a virtual loopback tunnel interface is used in both MVPN routing instances on

Router PE2.
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Figure 67: Extranet Configuration of MBGPMVPNwith P2MP LDP LSPs
as Data Plane
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Overview

This example shows how to configure P2MP LSP LSPs as the data plane for intra-AS

selectiveprovider tunnels.SelectiveP2MPLSPsare triggeredonlybasedon thebandwidth

threshold of a particular customer’s multicast stream. A separate P2MP LDP LSP is set

up for a given customer source and customer group pair (C-S, C-G) by a PE router. The

C-S is behind the PE router that belongs in the sender site set. Aggregation of intra-AS

selective provider tunnels across MVPNs is not supported.

When you configure selective provider tunnels, leaves discover the P2MP LSP root as

follows. A PE router with a receiver for a customer multicast stream behind it needs to

discover the identity of the PE router (and the provider tunnel information) with the

source of the customer multicast stream behind it. This information is auto-discovered

dynamically using the S-PMSI AD routes originated by the PE router with the C-S behind

it.

The Junos OS also supports P2MP LDP LSPs as the data plane for intra-AS inclusive

provider tunnels.These tunnelsare triggeredbasedon theMVPNconfiguration.Aseparate

P2MP LSP LSP is set up for a given MVPN by a PE router that belongs in the sender site

set. This PE router is the root of the P2MP LSP. Aggregation of intra-AS inclusive provider

tunnels across MVPNs is not supported.

When you configure inclusive provider tunnels, leaves discover the P2MP LSP root as

follows. A PE router with a receiver site for a givenMVPN needs to discover the identities

of PE routers (and the provider tunnel information)with sender sites for thatMVPN. This

information is auto-discovered dynamically using the intra-AS auto-discovery routes

originated by the PE routers with sender sites.

Figure 68 on page 413 shows the topology used in this example.
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Figure 68: P2MP LDP LSPs as the Data Plane for Intra-ASMBGPMVPNs
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In Figure 68 on page 413, the routers perform the following functions:

• R1 and R2 are provider (P) routers.

• R0, R3, R4, and R5 are provider edge (PE) routers.

• MBGPMVPN is configured on all PE routers.

• Two VPNs are defined: green and red.

• Router R0 serves both green and red CE routers in separate routing instances.

• Router R3 is connected to a green CE router.

• Router R5 is connected to overlapping green and red CE routers in a single routing

instance.

• Router R4 is connected to overlapping green and red CE routers in a single routing

instance.

• OSPF andmultipoint LDP (mLDP) are running in the core.

• Router R1 is a route reflector (RR), and router R2 is a redundant RR.

• Routers R0, R3, R4, and R5 are client internal BGP (IBGP) peers.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network
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configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

set protocols ldp interface fe-0/2/1.0
set protocols ldp interface fe-0/2/3.0
set protocols ldp p2mp
set routing-instance red instance-typemvpn
set routing-instance red interface vt-0/1/0.1
set routing-instance red interface lo0.1
set routing-instance red route-distinguisher 10.254.1.1:1
set routing-instance red provider-tunnel ldp-p2mp
set routing-instance redprovider-tunnel selective group224.1.1.1/32 source 192.168.1.1/32
ldp-p2mp

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure P2MP LDP LSPs as the data plane for intra-AS MBGPMVPNs:

1. Configure LDP on all routers.

[edit protocols ldp]
user@host# set interface fe-0/2/1.0
user@host# set interface fe-0/2/3.0
user@host# set p2mp

2. Configure the provider tunnel.

[edit routing-instance red ]
user@host# set instance-typemvpn
user@host# set interface vt-0/1/0.1
user@host# set interface lo0.1
user@host# set route-distinguisher 10.254.1.1:1
user@host# set provider-tunnel ldp-p2mp

3. Configure the selective provider tunnel.

user@host# set provider-tunnel selective group 224.1.1.1/32 source 192.168.1.1/32
ldp-p2mp

4. If you are done configuring the device, commit the configuration.

user@host# commit

Results

From configurationmode, confirm your configuration by entering the showprotocols and

show routing-intances commands. If the output does not display the intended

configuration, repeat the configuration instructions in this example to correct it.

user@host# show protocols
ldp {
interface fe-0/2/1.0;
interface fe-0/2/3.0;
p2mp;

}
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user@host# show routing-instances
red {
instance-type vrf;
interface vt-0/1/0.1;
interface lo0.1;
route-distinguisher 10.254.1.1:1;
provider-tunnel {
ldp-p2mp;

}
selective {
group 224.1.1.1/32 {
source 192.168.1.1/32 {
ldp-p2mp;

}
}

}
}

}

Verification

To verify the configuration, run the following commands:

• pingmpls ldp p2mp to ping the end points of a P2MP LSP.

• show ldp database to display LDP P2MP label bindings and to ensure that the LDP

P2MP LSP is signaled.

• show ldp session detail to display the LDP capabilities exchanged with the peer. The

Capabilities advertised and Capabilities received fields should include p2mp.

• show ldp traffic-statistics p2mp to display the data traffic statistics for the P2MP LSP.

• showmvpn instance, showmvpn neighbor, and showmvpn c-multicast to display

multicast VPN routing instance information and to ensure that the LDP P2MP LSP is

associated with the MVPN as the S-PMSI.

• showmulticast route instance detail on PE routers to ensure that traffic is received by

all the hosts and to display statistics on the receivers.

• show route label label detail to display the P2MP forwarding equivalence class (FEC)

if the label is an input label for an LDP P2MP LSP.

Example: Configuring Ingress Replication for IPMulticast UsingMBGPMVPNs

• Requirements on page 415

• Overview on page 416

• Configuration on page 417

• Verification on page 421

Requirements

The routers used in this exampleare JuniperNetworksMSeriesMultiserviceEdgeRouters,

T Series Core Routers, or MXSeries 3DUniversal Edge Routers running JunosOSRelease
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10.4 or later. When using ingress replication for IP multicast, each participating router

must be configured with BGP for control plane procedures and with ingress replication

for the data provider tunnel, which forms a full mesh of MPLS point-to-point LSPs. The

ingress replication tunnel can be selective or inclusive, depending on the configuration

of the provider tunnel in the routing instance.

Overview

The ingress-replication provider tunnel type uses unicast tunnels between routers to

create amulticast distribution tree.

Thempls-internet-multicast routing instance typeuses ingress replicationprovider tunnels

to carry IPmulticast data between routers through anMPLS cloud, using MBGP (or Next

Gen)MVPN. Ingress replicationcanalsobeconfiguredwhenusingMVPNtocarrymulticast

data between PE routers.

Thempls-internet-multicast routing instance is a non-forwarding instance used only for

control plane procedures. It does not support any interface configurations. Only one

mpls-internet-multicast routing instancecanbedefined for a logical system.Allmulticast

and unicast routes used for IP multicast are associated only with the default routing

instance (inet.0), not with a configured routing instance. Thempls-internet-multicast

routing instance type is configured for the default master instance on each router, and

is also included at the [edit protocols pim] hierarchy level in the default instance.

For eachmpls-internet-multicast routing instance, the ingress-replication statement is

required under the provider-tunnel statement and also under the [edit routing-instances

routing-instance-name provider-tunnel selective group source] hierarchy level.

When a new destination needs to be added to the ingress replication provider tunnel,

the resulting behavior differs depending on how the ingress replication provider tunnel

is configured:

• create-new-ucast-tunnel—When this statement is configured, a new unicast tunnel to

the destination is created, and is deleted when the destination is no longer needed.

Use this mode for RSVP LSPs using ingress replication.

• label-switched-path-template (Multicast)—When this statement is configured, an LSP

template is used for the for the point-to-multipoint LSP for ingress replication.

The IP topology consists of routers on the edge of the IP multicast domain. Each router

has a set of IP interfaces configured toward the MPLS cloud and a set of interfaces

configured toward the IP routers. See Figure 69 on page 417. Internet multicast traffic is

carried between the IP routers, through theMPLS cloud, using ingress replication tunnels

for the data plane and a full-mesh IBGP session for the control plane.
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Figure 69: Internet Multicast Topology
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Border Router C set protocolsmpls ipv6-tunneling
set protocolsmpls interface all
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 10.255.10.61
set protocols bgp group ibgp family inet unicast
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet6 unicast
set protocols bgp group ibgp family inet6-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp family inet6-mvpn signaling
set protocols bgp group ibgp export to-bgp
set protocols bgp group ibgp neighbor 10.255.10.97
set protocols bgp group ibgp neighbor 10.255.10.55
set protocols bgp group ibgp neighbor 10.255.10.57
set protocols bgp group ibgp neighbor 10.255.10.59
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set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols ospf area 0.0.0.0 interface lo0.0
set protocols ospf area 0.0.0.0 interface so-1/3/1.0
set protocols ospf area 0.0.0.0 interface so-0/3/0.0
set protocols ospf3 area 0.0.0.0 interface lo0.0
set protocols ospf3 area 0.0.0.0 interface so-1/3/1.0
set protocols ospf3 area 0.0.0.0 interface so-0/3/0.0
set protocols ldp interface all
set protocols pim rp static address 192.0.2.2
set protocols pim rp static address 2::192:0:2:2
set protocols pim interface fe-0/1/0.0
set protocols pimmpls-internet-multicast
set routing-instances test instance-typempls-internet-multicast
set routing-instances test provider-tunnel ingress-replication label-switched-path
set routing-instances test protocolsmvpn

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

The following example shows how to configure ingress replication on an IP multicast

instancewith the routing instance typempls-internet-multicast. Additionally, this example

shows how to configure a selective provider tunnel that selects a new unicast tunnel

each time a new destination needs to be added to the multicast distribution tree.

This example shows the configuration of the link between Border Router C and edge IP

Router C, fromwhich Border Router C receives PIM join messages.

1. Enable MPLS.

[edit protocols mpls]
user@Border_Router_C# set ipv6-tunneling
user@Border_Router_C# set interface all

2. Configure a signaling protocol, such as RSVP or LDP.

[edit protocols ldp]
user@Border_Router_C# set interface all

3. Configure a full-mesh of IBGP peering sessions.

[edit protocols bgp group ibgp]
user@Border_Router_C# set type internal
user@Border_Router_C# set local-address 10.255.10.61
user@Border_Router_C# set neighbor 10.255.10.97
user@Border_Router_C# set neighbor 10.255.10.55
user@Border_Router_C# set neighbor 10.255.10.57
user@Border_Router_C# set neighbor 10.255.10.59
user@Border_Router_C# set export to-bgp

4. Configure the multiprotocol BGP-related settings so that the BGP sessions carry

the necessary NLRI.

[edit protocols bgp group ibgp]
user@Border_Router_C# set family inet unicast
user@Border_Router_C# set family inet-vpn any
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user@Border_Router_C# set family inet6 unicast
user@Border_Router_C# set family inet6-vpn any
user@Border_Router_C# set family inet-mvpn signaling
user@Border_Router_C# set family inet6-mvpn signaling

5. Configure an interior gateway protocol (IGP).

This example shows a dual stacking configuration with OSPF and OSPF version 3

configured on the interfaces.

[edit protocols ospf3]
user@Border_Router_C# set area 0.0.0.0 interface lo0.0
user@Border_Router_C# set area 0.0.0.0 interface so-1/3/1.0
user@Border_Router_C# set area 0.0.0.0 interface so-0/3/0.0

[edit protocols ospf]
user@Border_Router_C# set traffic-engineering
user@Border_Router_C# set area 0.0.0.0 interface fxp0.0 disable
user@Border_Router_C# set area 0.0.0.0 interface lo0.0
user@Border_Router_C# set area 0.0.0.0 interface so-1/3/1.0
user@Border_Router_C# set area 0.0.0.0 interface so-0/3/0.0

6. Configure a global PIM instance on the interface facing the edge device.

PIM is not configured in the core.

[edit protocols pim]
user@Border_Router_C# set rp static address 192.0.2.2
user@Border_Router_C# set rp static address 2::192:0:2:2
user@Border_Router_C# set interface fe-0/1/0.0
user@Border_Router_C# setmpls-internet-multicast

7. Configure the ingress replication provider tunnel to create a new unicast tunnel

each time a destination needs to be added to the multicast distribution tree.

[edit routing-instances test]
user@Border_Router_C# set instance-typempls-internet-multicast
user@Border_Router_C#setprovider-tunnel ingress-replication label-switched-path
user@Border_Router_C# set protocolsmvpn

NOTE: Alternatively, use the label-switched-path-template statement
to configure a point-to-point LSP for the ingress tunnel.

Configure the point-to-point LSP to use the default template settings
(this is needed only when using RSVP tunnels). For example:

[edit routing-instances test provider-tunnel]
user@Border_Router_C# set ingress-replication label-switched-path
label-switched-path-template default-template

user@Border_Router_C# set selective group 203.0.113.0/24source
192.168.195.145/32 ingress-replication label-switched-path

8. Commit the configuration.

user@Border_Router_C# commit
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Results From configuration mode, confirm your configuration by issuing the show protocols and

show routing-instances command. If the output does not display the intended

configuration, repeat the instructions in this example to correct the configuration.

user@Border_Router_C# show protocols
mpls {
ipv6-tunneling;
interface all;

}
bgp {
group ibgp {
type internal;
local-address 10.255.10.61;
family inet {
unicast;

}
family inet-vpn {
any;

}
family inet6 {
unicast;

}
family inet6-vpn {
any;

}
family inet-mvpn {
signaling;

}
family inet6-mvpn {
signaling;

}
export to-bgp; ## 'to-bgp' is not defined
neighbor 10.255.10.97;
neighbor 10.255.10.55;
neighbor 10.255.10.57;
neighbor 10.255.10.59;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface fxp0.0 {
disable;

}
interface lo0.0;
interface so-1/3/1.0;
interface so-0/3/0.0;

}
}
ospf3 {
area 0.0.0.0 {
interface lo0.0;
interface so-1/3/1.0;
interface so-0/3/0.0;

}
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}
ldp {
interface all;

}
pim {
rp {
static {
address 192.0.2.2;
address 2::192:0:2:2;

}
}
interface fe-0/1/0.0;
mpls-internet-multicast;

}

user@Border_Router_C# show routing-instances
test {
instance-typempls-internet-multicast;
provider-tunnel {
ingress-replication {
label-switched-path;

}
}
protocols {
mvpn;

}
}

Verification

Confirm that the configuration is working properly. The following operational output is

for LDP ingress replication SPT-onlymode. Themulticast source behind IP Router B. The

multicast receiver is behind IP Router C.

• Checking the Ingress Replication Status on Border Router C on page 421

• Checking the Routing Table for the MVPN Routing Instance on Border Router

C on page 422

• Checking the MVPN Neighbors on Border Router C on page 423

• Checking the PIM Join Status on Border Router C on page 423

• Checking the Multicast Route Status on Border Router C on page 424

• Checking the Ingress Replication Status on Border Router B on page 425

• Checking the Routing Table for the MVPN Routing Instance on Border Router

B on page 425

• Checking the MVPN Neighbors on Border Router B on page 426

• Checking the PIM Join Status on Border Router B on page 427

• Checking the Multicast Route Status on Border Router B on page 427

Checking the Ingress Replication Status on Border Router C

Purpose Use the show ingress-replicationmvpn command to check the ingress replication status.
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Action user@Border_Router_C> show ingress-replicationmvpn

Ingress Tunnel: mvpn:1
  Application: MVPN
  Unicast tunnels
    Leaf Address       Tunnel-type      Mode         State
    10.255.10.61       P2P LSP          Existing     Up        

Meaning The ingress replication is using a point-to-point LSP, and is in the Up state.

Checking the Routing Table for the MVPN Routing Instance on Border Router C

Purpose Use the show route table command to check the route status.

Action user@Border_Router_C> show route table test.mvpn

test.mvpn.0: 5 destinations, 7 routes (5 active, 1 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:0:0:10.255.10.61/240               
                   *[BGP/170] 00:45:55, localpref 100, from 10.255.10.61
                      AS path: I, validation-state: unverified
                    > via so-2/0/1.0
1:0:0:10.255.10.97/240               
                   *[MVPN/70] 00:47:19, metric2 1
                      Indirect
5:0:0:32:192.168.195.106:32:198.51.100.1/240               
                   *[PIM/105] 00:06:35
                      Multicast (IPv4) Composite
                    [BGP/170] 00:06:35, localpref 100, from 10.255.10.61
                      AS path: I, validation-state: unverified
                    > via so-2/0/1.0
6:0:0:1000:32:192.0.2.2:32:198.51.100.1/240               
                   *[PIM/105] 00:07:03
                      Multicast (IPv4) Composite
7:0:0:1000:32:192.168.195.106:32:198.51.100.1/240               
                   *[MVPN/70] 00:06:35, metric2 1
                      Multicast (IPv4) Composite
                    [PIM/105] 00:05:35
                      Multicast (IPv4) Composite

test.mvpn-inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:0:0:10.255.10.61/432               
                   *[BGP/170] 00:45:55, localpref 100, from 10.255.10.61
                      AS path: I, validation-state: unverified
                    > via so-2/0/1.0
1:0:0:10.255.10.97/432               
                   *[MVPN/70] 00:47:19, metric2 1
                      Indirect

Meaning The expected routes are populating the test.mvpn routing table.
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Checking the MVPNNeighbors on Border Router C

Purpose Use the showmvpn neighbor command to check the neighbor status.

Action user@Border_Router_C> showmvpn neighbor

MVPN instance:
Legend for provider tunnel
S-    Selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Family : INET

Instance : test
  MVPN Mode : SPT-ONLY
  Neighbor                              Inclusive Provider Tunnel
  10.255.10.61                          INGRESS-REPLICATION:MPLS Label 
16:10.255.10.61

MVPN instance:
Legend for provider tunnel
S-    Selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Family : INET6

Instance : test
  MVPN Mode : SPT-ONLY
  Neighbor                              Inclusive Provider Tunnel
  10.255.10.61                          INGRESS-REPLICATION:MPLS Label 
16:10.255.10.61

Checking the PIM Join Status on Border Router C

Purpose Use the show pim join extensive command to check the PIM join status.
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Action user@Border_Router_C> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 198.51.100.1
    Source: *
    RP: 192.0.2.2
    Flags: sparse,rptree,wildcard
    Upstream interface: Local                 
    Upstream neighbor: Local
    Upstream state: Local RP
    Uptime: 00:07:49 
    Downstream neighbors:
        Interface: ge-3/0/6.0             
            192.0.2.2 State: Join Flags: SRW  Timeout: Infinity
            Uptime: 00:07:49 Time since last Join: 00:07:49
    Number of downstream interfaces: 1

Group: 198.51.100.1
    Source: 192.168.195.106
    Flags: sparse
    Upstream protocol: BGP
    Upstream interface: Through BGP           
    Upstream neighbor: Through MVPN
    Upstream state: Local RP, Join to Source, No Prune to RP
    Keepalive timeout: 69
    Uptime: 00:06:21 
    Number of downstream interfaces: 0

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Checking the Multicast Route Status on Border Router C

Purpose Use the showmulticast route extensive command to check the multicast route status.
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Action user@Border_Router_C> showmulticast route extensive
Instance: master Family: INET

Group: 198.51.100.1
    Source: 192.168.195.106/32
    Upstream interface: lsi.0
    Downstream interface list: 
        ge-3/0/6.0
    Number of outgoing interfaces: 1
    Session description: NOB Cross media facilities
    Statistics: 18 kBps, 200 pps, 88907 packets
    Next-hop ID: 1048577
    Upstream protocol: MVPN
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0
    Uptime: 00:07:25

Instance: master Family: INET6

Checking the Ingress Replication Status on Border Router B

Purpose Use the show ingress-replicationmvpn command to check the ingress replication status.

Action user@Border_Router_B> show ingress-replicationmvpn

Ingress Tunnel: mvpn:1
  Application: MVPN
  Unicast tunnels
    Leaf Address       Tunnel-type      Mode         State
    10.255.10.97       P2P LSP          Existing     Up        

Meaning The ingress replication is using a point-to-point LSP, and is in the Up state.

Checking the Routing Table for the MVPN Routing Instance on Border Router B

Purpose Use the show route table command to check the route status.
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Action user@Border_Router_B> show route table test.mvpn

test.mvpn.0: 5 destinations, 7 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:0:0:10.255.10.61/240               
                   *[MVPN/70] 00:49:26, metric2 1
                      Indirect
1:0:0:10.255.10.97/240               
                   *[BGP/170] 00:48:22, localpref 100, from 10.255.10.97
                      AS path: I, validation-state: unverified
                    > via so-1/3/1.0
5:0:0:32:192.168.195.106:32:198.51.100.1/240               
                   *[PIM/105] 00:09:02
                      Multicast (IPv4) Composite
                    [BGP/170] 00:09:02, localpref 100, from 10.255.10.97
                      AS path: I, validation-state: unverified
                    > via so-1/3/1.0
7:0:0:1000:32:192.168.195.106:32:198.51.100.1/240               
                   *[PIM/105] 00:09:02
                      Multicast (IPv4) Composite
                    [BGP/170] 00:09:02, localpref 100, from 10.255.10.97
                      AS path: I, validation-state: unverified
                    > via so-1/3/1.0

test.mvpn-inet6.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:0:0:10.255.10.61/432               
                   *[MVPN/70] 00:49:26, metric2 1
                      Indirect
1:0:0:10.255.10.97/432               
                   *[BGP/170] 00:48:22, localpref 100, from 10.255.10.97
                      AS path: I, validation-state: unverified
                    > via so-1/3/1.0

Meaning The expected routes are populating the test.mvpn routing table.

Checking the MVPNNeighbors on Border Router B

Purpose Use the showmvpn neighbor command to check the neighbor status.
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Action user@Border_Router_B> showmvpn neighbor

MVPN instance:
Legend for provider tunnel
S-    Selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Family : INET

Instance : test
  MVPN Mode : SPT-ONLY
  Neighbor                              Inclusive Provider Tunnel
  10.255.10.97                          INGRESS-REPLICATION:MPLS Label 
16:10.255.10.97

MVPN instance:
Legend for provider tunnel
S-    Selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Family : INET6

Instance : test
  MVPN Mode : SPT-ONLY
  Neighbor                              Inclusive Provider Tunnel
  10.255.10.97                          INGRESS-REPLICATION:MPLS Label 
16:10.255.10.97

Checking the PIM Join Status on Border Router B

Purpose Use the show pim join extensive command to check the PIM join status.

Action user@Border_Router_B> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 198.51.100.1
    Source: 192.168.195.106
    Flags: sparse,spt
    Upstream interface: fe-0/1/0.0            
    Upstream neighbor: Direct
    Upstream state: Local Source
    Keepalive timeout: 0
    Uptime: 00:09:39 
    Downstream neighbors:
        Interface: Pseudo-MVPN            
            Uptime: 00:09:39 Time since last Join: 00:09:39
    Number of downstream interfaces: 1

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Checking the Multicast Route Status on Border Router B

Purpose Use the showmulticast route extensive command to check the multicast route status.
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Action user@Border_Router_B> showmulticast route extensive
Instance: master Family: INET

Group: 198.51.100.1
    Source: 192.168.195.106/32
    Upstream interface: fe-0/1/0.0
    Downstream interface list: 
        so-1/3/1.0
    Number of outgoing interfaces: 1
    Session description: NOB Cross media facilities
    Statistics: 18 kBps, 200 pps, 116531 packets
    Next-hop ID: 1048580
    Upstream protocol: MVPN
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0
    Uptime: 00:09:43

Example: ConfiguringMBGPMulticast VPNs

This example provides a step-by-step procedure to configure multicast services across

amultiprotocol BGP (MBGP) Layer 3 virtual private network. (also referred to as

next-generation Layer 3 multicast VPNs)

• Requirements on page 428

• Overview and Topology on page 429

• Configuration on page 429

Requirements

This example uses the following hardware and software components:

• Junos OS Release 9.2 or later

• Five M Series, T Series, TX Series, or MX Series Juniper routers

• Onehost systemcapableof sendingmulticast traffic andsupporting the InternetGroup

Management Protocol (IGMP)

• One host system capable of receiving multicast traffic and supporting IGMP

Depending on the devices you are using, youmight be required to configure static routes

to:

• Themulticast sender

• The Fast Ethernet interface towhich the sender is connected on themulticast receiver

• Themulticast receiver

• The Fast Ethernet interface towhich the receiver is connected on themulticast sender
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Overview and Topology

This example shows how to configure the following technologies:

• IPv4

• BGP

• OSPF

• RSVP

• MPLS

• PIM sparse mode

• Static RP

The topology of the network is shown in Figure 70 on page 429.

Figure 70: Multicast Over Layer 3 VPN Example Topology

Configuration

NOTE: In any configuration session, it is a good practice to periodically verify
that the configuration can be committed using the commit check command.

In this example, the router being configured is identified using the following command

prompts:

• CE1 identifies the customer edge 1 (CE1) router

• PE1 identifies the provider edge 1 (PE1) router

• P identifies the provider core (P) router

• CE2 identifies the customer edge 2 (CE2) router

• PE2 identifies the provider edge 2 (PE2) router
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To configure MBGPmulticast VPNs for the network shown in Figure 70 on page 429,

perform the following steps:

• Configuring Interfaces on page 430

• Configuring OSPF on page 431

• Configuring BGP on page 432

• Configuring RSVP on page 433

• Configuring MPLS on page 434

• Configuring the VRF Routing Instance on page 434

• Configuring PIM on page 436

• Configuring the Provider Tunnel on page 436

• Configuring the Rendezvous Point on page 437

• Results on page 437

Configuring Interfaces

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

1. On each router, configure an IP address on the loopback logical interface 0 (lo0.0).

[edit interfaces]
user@CE1# set lo0 unit 0 family inet address 192.168.6.1/32 primary

user@PE1# set lo0 unit 0 family inet address 192.168.7.1/32 primary

user@P# set lo0 unit 0 family inet address 192.168.8.1/32 primary

user@PE2# set lo0 unit 0 family inet address 192.168.9.1/32 primary

user@CE2# set lo0 unit 0 family inet address 192.168.0.1/32 primary

Use the show interfaces terse command to verify that the IP address is correct on

the loopback logical interface.

2. On the PE and CE routers, configure the IP address and protocol family on the Fast

Ethernet interfaces. Specify the inet protocol family type.

[edit interfaces]
user@CE1# set fe-1/3/0 unit 0 family inet address 10.10.12.1/24
user@CE1# set fe-0/1/0 unit 0 family inet address 10.0.67.13/30

[edit interfaces]
user@PE1# set fe-0/1/0 unit 0 family inet address 10.0.67.14/30

[edit interfaces]
user@PE2# set fe-0/1/0 unit 0 family inet address 10.0.90.13/30

[edit interfaces]
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user@CE2# set fe-0/1/0 unit 0 family inet address 10.0.90.14/30
user@CE2# set fe-1/3/0 unit 0 family inet address 10.10.11.1/24

Use the show interfaces terse command to verify that the IP address is correct on

the Fast Ethernet interfaces.

3. On the PE and P routers, configure the ATM interfaces' VPI andmaximum virtual

circuits. If the default PIC type is different on directly connected ATM interfaces,

configure the PIC type to be the same. Configure the logical interface VCI, protocol

family, local IP address, and destination IP address.

[edit interfaces]
user@PE1# set at-0/2/0 atm-options pic-type atm1
user@PE1# set at-0/2/0 atm-options vpi 0maximum-vcs 256
user@PE1# set at-0/2/0 unit 0 vci 0.128
user@PE1#setat-0/2/0unit0family inetaddress 10.0.78.5/32destination 10.0.78.6

[edit interfaces]
user@P# set at-0/2/0 atm-options pic-type atm1
user@P# set at-0/2/0 atm-options vpi 0maximum-vcs 256
user@P# set at-0/2/0 unit 0 vci 0.128
user@P# set at-0/2/0 unit 0 family inet address 10.0.78.6/32 destination 10.0.78.5
user@P# set at-0/2/1 atm-options pic-type atm1
user@P# set at-0/2/1 atm-options vpi 0maximum-vcs 256
user@P# set at-0/2/1 unit 0 vci 0.128
user@P# set at-0/2/1 unit 0 family inet address 10.0.89.5/32 destination 10.0.89.6

[edit interfaces]
user@PE2# set at-0/2/1 atm-options pic-type atm1
user@PE2# set at-0/2/1 atm-options vpi 0maximum-vcs 256
user@PE2# set at-0/2/1 unit 0 vci 0.128
user@PE2#setat-0/2/1unit0family inetaddress 10.0.89.6/32destination10.0.89.5

Use the show configuration interfaces command to verify that the ATM interfaces'

VPI andmaximumVCsarecorrectand that the logical interfaceVCI, protocol family,

local IP address, and destination IP address are correct.

Configuring OSPF

Step-by-Step
Procedure

On the P and PE routers, configure the provider instance of OSPF. Specify the lo0.0

and ATM core-facing logical interfaces. The provider instance of OSPF on the PE

1.

router formsadjacencieswith theOSPFneighborson theotherPE router andRouter

P.

user@PE1# set protocols ospf area 0.0.0.0 interface at-0/2/0.0
user@PE1# set protocols ospf area 0.0.0.0 interface lo0.0

user@P# set protocols ospf area 0.0.0.0 interface lo0.0
user@P# set protocols ospf area 0.0.0.0 interface all
user@P# set protocols ospf area 0.0.0.0 interface fxp0 disable

user@PE2# set protocols ospf area 0.0.0.0 interface lo0.0
user@PE2# set protocols ospf area 0.0.0.0 interface at-0/2/1.0
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Use the showospf interfaces command to verify that the lo0.0 andATMcore-facing

logical interfaces are configured for OSPF.

2. On the CE routers, configure the customer instance of OSPF. Specify the loopback

and Fast Ethernet logical interfaces. The customer instance of OSPF on the CE

routers form adjacencies with the neighbors within the VPN routing instance of

OSPF on the PE routers.

user@CE1# set protocols ospf area 0.0.0.0 interface fe-0/1/0.0
user@CE1# set protocols ospf area 0.0.0.0 interface fe-1/3/0.0
user@CE1# set protocols ospf area 0.0.0.0 interface lo0.0

user@CE2# set protocols ospf area 0.0.0.0 interface fe-0/1/0.0
user@CE2# set protocols ospf area 0.0.0.0 interface fe-1/3/0.0
user@CE2# set protocols ospf area 0.0.0.0 interface lo0.0

Use the showospf interfaces command to verify that the correct loopback and Fast

Ethernet logical interfaces have been added to the OSPF protocol.

3. On thePandPE routers, configureOSPF traffic engineering support for the provider

instance of OSPF.

The shortcuts statement enables the master instance of OSPF to use a

label-switched path as the next hop.

user@PE1# set protocols ospf traffic-engineering shortcuts

user@P# set protocols ospf traffic-engineering shortcuts

user@PE2# set protocols ospf traffic-engineering shortcuts

Use the showospf overview or showconfigurationprotocols ospf command to verify

that traffic engineering support is enabled.

Configuring BGP

Step-by-Step
Procedure

OnRouterP, configureBGP for theVPN.The local address is the local lo0.0address.

The neighbor addresses are the PE routers' lo0.0 addresses.

1.

The unicast statement enables the router to use BGP to advertise network layer

reachability information (NLRI). The signaling statement enables the router to use

BGP as the signaling protocol for the VPN.

user@P# set protocols bgp group group-mvpn type internal
user@P# set protocols bgp group group-mvpn local-address 192.168.8.1
user@P# set protocols bgp group group-mvpn family inet unicast
user@P# set protocols bgp group group-mvpn family inet-mvpn signaling
user@P# set protocols bgp group group-mvpn neighbor 192.168.9.1
user@P# set protocols bgp group group-mvpn neighbor 192.168.7.1

Use the show configuration protocols bgp command to verify that the router has

been configured to use BGP to advertise NLRI.

2. On the PE and P routers, configure the BGP local autonomous system number.

user@PE1# set routing-options autonomous-system0.65010
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user@P# set routing-options autonomous-system0.65010

user@PE2# set routing-options autonomous-system0.65010

Use the show configuration routing-options command to verify that the BGP local

autonomous system number is correct.

3. On the PE routers, configure BGP for the VPN. Configure the local address as the

local lo0.0 address. The neighbor addresses are the lo0.0 addresses of Router P

and the other PE router, PE2.

user@PE1# set protocols bgp group group-mvpn type internal
user@PE1# set protocols bgp group group-mvpn local-address 192.168.7.1
user@PE1# set protocols bgp group group-mvpn family inet-vpn unicast
user@PE1# set protocols bgp group group-mvpn family inet-mvpn signaling
user@PE1# set protocols bgp group group-mvpn neighbor 192.168.9.1
user@PE1# set protocols bgp group group-mvpn neighbor 192.168.8.1

user@PE2# set protocols bgp group group-mvpn type internal
user@PE2# set protocols bgp group group-mvpn local-address 192.168.9.1
user@PE2# set protocols bgp group group-mvpn family inet-vpn unicast
user@PE2# set protocols bgp group group-mvpn family inet-mvpn signaling
user@PE2# set protocols bgp group group-mvpn neighbor 192.168.7.1
user@PE2# set protocols bgp group group-mvpn neighbor 192.168.8.1

Use the show bgp group command to verify that the BGP configuration is correct.

4. On the PE routers, configure a policy to export the BGP routes into OSPF.

user@PE1# set policy-options policy-statement bgp-to-ospf from protocol bgp
user@PE1# set policy-options policy-statement bgp-to-ospf then accept

user@PE2# set policy-options policy-statement bgp-to-ospf from protocol bgp
user@PE2# set policy-options policy-statement bgp-to-ospf then accept

Use the show policy bgp-to-ospf command to verify that the policy is correct.

Configuring RSVP

Step-by-Step
Procedure

On the PE routers, enable RSVP on the interfaces that participate in the LSP.

Configure the Fast Ethernet and ATM logical interfaces.

1.

user@PE1# set protocols rsvp interface fe-0/1/0.0
user@PE1# set protocols rsvp interface at-0/2/0.0

user@PE2# set protocols rsvp interface fe-0/1/0.0
user@PE2# set protocols rsvp interface at-0/2/1.0

2. On Router P, enable RSVP on the interfaces that participate in the LSP. Configure

the ATM logical interfaces.

user@P# set protocols rsvp interface at-0/2/0.0
user@P# set protocols rsvp interface at-0/2/1.0

Use the show configuration protocols rsvp command to verify that the RSVP

configuration is correct.
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Configuring MPLS

Step-by-Step
Procedure

On the PE routers, configure an MPLS LSP to the PE router that is the LSP egress

point. Specify the IP address of the lo0.0 interface on the router at the other end of

the LSP. Configure MPLS on the ATM, Fast Ethernet, and lo0.0 interfaces.

1.

To help identify each LSP when troubleshooting, configure a different LSP name

on eachPE router. In this example, we use the name to-pe2 as the name for the LSP

configured on PE1 and to-pe1 as the name for the LSP configured on PE2.

user@PE1# set protocolsmpls label-switched-path to-pe2 to 192.168.9.1
user@PE1# set protocolsmpls interface fe-0/1/0.0
user@PE1# set protocolsmpls interface at-0/2/0.0
user@PE1# set protocolsmpls interface lo0.0

user@PE2# set protocolsmpls label-switched-path to-pe1 to 192.168.7.1
user@PE2# set protocolsmpls interface fe-0/1/0.0
user@PE2# set protocolsmpls interface at-0/2/1.0
user@PE2# set protocolsmpls interface lo0.0

Use the show configuration protocolsmpls and show route label-switched-path

to-pe1 commands to verify that the MPLS and LSP configuration is correct.

After the configuration is committed, use the showmpls lsp name to-pe1 and show

mpls lsp name to-pe2 commands to verify that the LSP is operational.

2. OnRouter P, enableMPLS. Specify the ATM interfaces connected to the PE routers.

user@P# set protocolsmpls interface at-0/2/0.0
user@P# set protocolsmpls interface at-0/2/1.0

Use the showmpls interface command to verify that MPLS is enabled on the ATM

interfaces.

3. On the PE and P routers, configure the protocol family on the ATM interfaces

associated with the LSP. Specify thempls protocol family type.

user@PE1# set interfaces at-0/2/0 unit 0 family mpls

user@P# set interfaces at-0/2/0 unit 0 family mpls
user@P# set interfaces at-0/2/1 unit 0 family mpls

user@PE2# set interfaces at-0/2/1 unit 0 family mpls

Use the showmpls interface command to verify that the MPLS protocol family is

enabled on the ATM interfaces associated with the LSP.

Configuring the VRF Routing Instance

Step-by-Step
Procedure

On the PE routers, configure a routing instance for the VPN and specify the vrf

instance type.Add theFastEthernet and lo0.1customer-facing interfaces. Configure

the VPN instance of OSPF and include the BGP-to-OSPF export policy.

1.

user@PE1# set routing-instances vpn-a instance-type vrf
user@PE1# set routing-instances vpn-a interface lo0.1
user@PE1# set routing-instances vpn-a interface fe-0/1/0.0
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user@PE1# set routing-instances vpn-a protocols ospf export bgp-to-ospf
user@PE1# set routing-instances vpn-a protocols ospf area 0.0.0.0 interface all

user@PE2# set routing-instances vpn-a instance-type vrf
user@PE2# set routing-instances vpn-a interface lo0.1
user@PE2# set routing-instances vpn-a interface fe-0/1/0.0
user@PE2# set routing-instances vpn-a protocols ospf export bgp-to-ospf
user@PE2# set routing-instances vpn-a protocols ospf area 0.0.0.0 interface all

Use the show configuration routing-instances vpn-a command to verify that the

routing instance configuration is correct.

2. On the PE routers, configure a route distinguisher for the routing instance. A route

distinguisher allows the router to distinguish between two identical IP prefixes used

as VPN routes. Configure a different route distinguisher on each PE router. This

example uses 65010:1 on PE1 and 65010:2 on PE2.

user@PE1# set routing-instances vpn-a route-distinguisher 65010:1

user@PE2# set routing-instances vpn-a route-distinguisher 65010:2

Use the show configuration routing-instances vpn-a command to verify that the

route distinguisher is correct.

3. On the PE routers, configure default VRF import and export policies. Based on this

configuration, BGP automatically generates local routes corresponding to the route

target referenced in the VRF import policies. This example uses 2:1 as the route

target.

NOTE: Youmust configure the same route target on each PE router for
a given VPN routing instance.

user@PE1# set routing-instances vpn-a vrf-target target:2:1

user@PE2# set routing-instances vpn-a vrf-target target:2:1

Use the show configuration routing-instances vpn-a command to verify that the

route target is correct.

4. On the PE routers, configure the VPN routing instance for multicast support.

user@PE1# set routing-instances vpn-a protocolsmvpn

user@PE2# set routing-instances vpn-a protocolsmvpn

Use the showconfiguration routing-instance vpn-a command to verify that the VPN

routing instance has been configured for multicast support.

5. On the PE routers, configure an IP address on loopback logical interface 1 (lo0.1)

used in the customer routing instance VPN.

user@PE1# set interfaces lo0 unit 1 family inet address 10.10.47.101/32
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user@PE2# set interfaces lo0 unit 1 family inet address 10.10.47.100/32

Use the showinterfaces tersecommand toverify that the IPaddresson the loopback

interface is correct.

Configuring PIM

Step-by-Step
Procedure

On the PE routers, enable PIM. Configure the lo0.1 and the customer-facing Fast

Ethernet interface. Specify the mode as sparse and the version as 2.

1.

user@PE1# set routing-instances vpn-a protocols pim interface lo0.1 mode sparse
user@PE1# set routing-instances vpn-a protocols pim interface lo0.1 version 2
user@PE1# set routing-instances vpn-a protocols pim interface fe-0/1/0.0mode
sparse

user@PE1# set routing-instances vpn-a protocols pim interface fe-0/1/0.0 version
2

user@PE2# set routing-instances vpn-a protocols pim interface lo0.1 mode sparse
user@PE2# set routing-instances vpn-a protocols pim interface lo0.1 version 2
user@PE2# set routing-instances vpn-a protocols pim interface fe-0/1/0.0mode
sparse

user@PE2# set routing-instances vpn-a protocols pim interface fe-0/1/0.0 version
2

Usetheshowpiminterfaces instancevpn-acommandtoverify thatPIMsparse-mode

is enabled on the lo0.1 interface and the customer-facing Fast Ethernet interface.

2. On the CE routers, enable PIM. In this example, we configure all interfaces. Specify

the mode as sparse and the version as 2.

user@CE1# set protocols pim interface all

user@CE2# set protocols pim interface all mode sparse
user@CE2# set protocols pim interface all version 2

Use the show pim interfaces command to verify that PIM sparse mode is enabled

on all interfaces.

Configuring the Provider Tunnel

Step-by-Step
Procedure

On Router PE1, configure the provider tunnel. Specify the multicast address to be

used.

1.

The provider-tunnel statement instructs the router to sendmulticast traffic across

a tunnel.

user@PE1# set routing-instances vpn-a provider-tunnel rsvp-te
label-switched-path-template default-template

Use the show configuration routing-instance vpn-a command to verify that the

provider tunnel is configured to use the default LSP template.

2. On Router PE2, configure the provider tunnel. Specify the multicast address to be

used.

user@PE2# set routing-instances vpn-a provider-tunnel rsvp-te
label-switched-path-template default-template
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Use the show configuration routing-instance vpn-a command to verify that the

provider tunnel is configured to use the default LSP template.

Configuring the Rendezvous Point

Step-by-Step
Procedure

ConfigureRouter PE1 to be the rendezvouspoint. Specify the lo0.1address ofRouter

PE1. Specify the multicast address to be used.

1.

user@PE1# set routing-instances vpn-a protocols pim rp local address 10.10.47.101
user@PE1# set routing-instances vpn-a protocols pim rp local group-ranges
224.1.1.1/32

Use the show pim rps instance vpn-a command to verify that the correct local IP

address is configured for the RP.

2. On Router PE2, configure the static rendezvous point. Specify the lo0.1 address of

Router PE1.

user@PE2# set routing-instances vpn-aprotocols pim rp static address 10.10.47.101

Use the show pim rps instance vpn-a command to verify that the correct static IP

address is configured for the RP.

3. On the CE routers, configure the static rendezvous point. Specify the lo0.1 address

of Router PE1.

user@CE1# set protocols pim rp static address 10.10.47.101 version 2

user@CE2# set protocols pim rp static address 10.10.47.101 version 2

Use the show pim rps command to verify that the correct static IP address is

configured for the RP.

4. Use the commitcheck command to verify that the configuration canbe successfully

committed. If the configuration passes the check, commit the configuration.

5. Start the multicast sender device connected to CE1.

6. Start the multicast receiver device connected to CE2.

7. Verify that the receiver is receiving the multicast stream.

8. Use show commands to verify the routing, VPN, andmulticast operation.

Results

The configuration and verification parts of this example have been completed. The

following section is for your reference.

The relevant sample configuration for Router CE1 follows.

Router CE1 interfaces {
lo0 {
unit 0 {
family inet {
address 192.168.6.1/32 {
primary;

}
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}
}

}
fe-0/1/0 {
unit 0 {
family inet {
address 10.0.67.13/30;

}
}

}
fe-1/3/0 {
unit 0 {
family inet {
address 10.10.12.1/24;

}
}

}
}
protocols {
ospf {
area 0.0.0.0 {
interface fe-0/1/0.0;
interface lo0.0;
interface fe-1/3/0.0;

}
}
pim {
rp {
static {
address 10.10.47.101 {
version 2;

}
}

}
interface all;

}
}

The relevant sample configuration for Router PE1 follows.

Router PE1 interfaces {
lo0 {
unit 0 {
family inet {
address 192.168.7.1/32 {
primary;

}
}

}
}
fe-0/1/0 {
unit 0 {
family inet {
address 10.0.67.14/30;

}
}
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}
at-0/2/0 {
atm-options {
pic-type atm1;
vpi 0 {
maximum-vcs 256;

}
}
unit 0 {
vci 0.128;
family inet {
address 10.0.78.5/32 {
destination 10.0.78.6;

}
}
family mpls;

}
}
lo0 {
unit 1 {
family inet {
address 10.10.47.101/32;

}
}

}
}
routing-options {
autonomous-system 0.65010;

}
protocols {
rsvp {
interface fe-0/1/0.0;
interface at-0/2/0.0;

}
mpls {
label-switched-path to-pe2 {
to 192.168.9.1;

}
interface fe-0/1/0.0;
interface at-0/2/0.0;
interface lo0.0;

}
bgp {
group group-mvpn {
type internal;
local-address 192.168.7.1;
family inet-vpn {
unicast;

}
family inet-mvpn {
signaling;

}
neighbor 192.168.9.1;
neighbor 192.168.8.1;

}
}
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ospf {
traffic-engineering {
shortcuts;

}
area 0.0.0.0 {
interface at-0/2/0.0;
interface lo0.0;

}
}

}
policy-options {
policy-statement bgp-to-ospf {
from protocol bgp;
then accept;

}
}
routing-instances {
vpn-a {
instance-type vrf;
interface lo0.1;
interface fe-0/1/0.0;
route-distinguisher 65010:1;
provider-tunnel {
rsvp-te {
label-switched-path-template {
default-template;

}
}

}
vrf-target target:2:1;
protocols {
ospf {
export bgp-to-ospf;
area 0.0.0.0 {
interface all;

}
}
pim {
rp {
local {
address 10.10.47.101;
group-ranges {
224.1.1.1/32;

}
}

}
interface lo0.1 {
mode sparse;
version 2;

}
interface fe-0/1/0.0 {
mode sparse;
version 2;

}
}
mvpn;
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}
}

}

The relevant sample configuration for Router P follows.

Router P interfaces {
lo0 {
unit 0 {
family inet {
address 192.168.8.1/32 {
primary;

}
}

}
}
at-0/2/0 {
atm-options {
pic-type atm1;
vpi 0 {
maximum-vcs 256;

}
}
unit 0 {
vci 0.128;
family inet {
address 10.0.78.6/32 {
destination 10.0.78.5;

}
}
family mpls;

}
}
at-0/2/1 {
atm-options {
pic-type atm1;
vpi 0 {
maximum-vcs 256;

}
}
unit 0 {
vci 0.128;
family inet {
address 10.0.89.5/32 {
destination 10.0.89.6;

}
}
family mpls;

}
}

}
routing-options {
autonomous-system 0.65010;

}
protocols {
rsvp {
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interface at-0/2/0.0;
interface at-0/2/1.0;

}
mpls {
interface at-0/2/0.0;
interface at-0/2/1.0;

}
bgp {
group group-mvpn {
type internal;
local-address 192.168.8.1;
family inet {
unicast;

}
family inet-mvpn {
signaling;

}
neighbor 192.168.9.1;
neighbor 192.168.7.1;

}
}
ospf {
traffic-engineering {
shortcuts;

}
area 0.0.0.0 {
interface lo0.0;
interface all;
interface fxp0.0 {
disable;

}
}

}
}

The relevant sample configuration for Router PE2 follows.

Router PE2 interfaces {
lo0 {
unit 0 {
family inet {
address 192.168.9.1/32 {
primary;

}
}

}
}
fe-0/1/0 {
unit 0 {
family inet {
address 10.0.90.13/30;

}
}

}
at-0/2/1 {
atm-options {
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pic-type atm1;
vpi 0 {
maximum-vcs 256;

}
}
unit 0 {
vci 0.128;
family inet {
address 10.0.89.6/32 {
destination 10.0.89.5;

}
}
family mpls;

}
}
lo0 {
unit 1 {
family inet {
address 10.10.47.100/32;

}
}

}
}
routing-options {
autonomous-system 0.65010;

}
protocols {
rsvp {
interface fe-0/1/0.0;
interface at-0/2/1.0;

}
mpls {
label-switched-path to-pe1 {
to 192.168.7.1;

}
interface lo0.0;
interface fe-0/1/0.0;
interface at-0/2/1.0;

}
bgp {
group group-mvpn {
type internal;
local-address 192.168.9.1;
family inet-vpn {
unicast;

}
family inet-mvpn {
signaling;

}
neighbor 192.168.7.1;
neighbor 192.168.8.1;

}
}
ospf {
traffic-engineering {
shortcuts;
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}
area 0.0.0.0 {
interface lo0.0;
interface at-0/2/1.0;

}
}

}
policy-options {
policy-statement bgp-to-ospf {
from protocol bgp;
then accept;

}
}
routing-instances {
vpn-a {
instance-type vrf;
interface fe-0/1/0.0;
interface lo0.1;
route-distinguisher 65010:2;
provider-tunnel {
rsvp-te {
label-switched-path-template {
default-template;

}
}

}
vrf-target target:2:1;
protocols {
ospf {
export bgp-to-ospf;
area 0.0.0.0 {
interface all;

}
}
pim {
rp {
static {
address 10.10.47.101;

}
}
interface fe-0/1/0.0 {
mode sparse;
version 2;

}
interface lo0.1 {
mode sparse;
version 2;

}
}
mvpn;

}
}

}

The relevant sample configuration for Router CE2 follows.
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Router CE2 interfaces {
lo0 {
unit 0 {
family inet {
address 192.168.0.1/32 {
primary;

}
}

}
}
fe-0/1/0 {
unit 0 {
family inet {
address 10.0.90.14/30;

}
}

}
fe-1/3/0 {
unit 0 {
family inet {
address 10.10.11.1/24;

}
family inet6 {
address fe80::205:85ff:fe88:ccdb/64;

}
}

}
}
protocols {
ospf {
area 0.0.0.0 {
interface fe-0/1/0.0;
interface lo0.0;
interface fe-1/3/0.0;

}
}
pim {
rp {
static {
address 10.10.47.101 {
version 2;

}
}

}
interface all {
mode sparse;
version 2;

}
}

}

Example: Configuring a PIM-SSMProvider Tunnel for anMBGPMVPN

This example shows how to configure a PIM-SSM provider tunnel for an MBGPMVPN.

The configuration enables service providers to carry customer data in the core. This
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example showshowtoconfigurePIM-SSMtunnelsas inclusivePMSIanduses theunicast

routing preference as the metric for determining the single forwarder (instead of the

default metric, which is the IP address from the global administrator field in the

route-import community).

• Requirements on page 446

• Overview on page 446

• Configuration on page 447

• Verification on page 454

Requirements

Before you begin:

• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure the BGP-to-OSPF routing policy. See the Routing Policies, Firewall Filters,

and Traffic Policers Feature Guide for Routing Devices.

Overview

When a PE receives a customer join or prunemessage from a CE, themessage identifies

a particular multicast flow as belonging either to a source-specific tree (S,G) or to a

shared tree (*,G). If the route to the multicast source or RP is across the VPN backbone,

then the PE needs to identify the upstreammulticast hop (UMH) for the (S,G) or (*,G)

flow. Normally the UMH is determined by the unicast route to the multicast source or

RP.

However, in some cases, the CEsmight be distributing to the PEs a special set of routes

that are to be used exclusively for the purpose of upstreammulticast hop selection using

the route-import community. More than one route might be eligible, and the PE needs

to elect a single forwarder from the eligible UMHs.

The default metric for the single forwarder election is the IP address from the global

administrator field in the route-import community. You can configure a router to use the

unicast route preference to determine the single forwarder election.

This example includes the following settings.

• provider-tunnel pim-ssm group-address—Specifies a valid SSM VPN group address.

The SSM VPN group address and the source address are advertised by the type-1

autodiscovery route. On receiving an autodiscovery route with the SSM VPN group

address and the source address, a PE router sends an (S,G) join in the provider space

to the PE advertising the autodiscovery route. All PE routers exchange their PIM-SSM

VPN group address to complete the inclusive provider multicast service interface

(I-PMSI). Unlike aPIM-ASMprovider tunnel, thePE routers can choose adifferent VPN

group address because the (S,G) joins are sent directly toward the source PE.
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NOTE: Similar to a PIM-ASM provider tunnel, PIMmust be configured in
the default master instance.

• unicast-umh-election—Specifies that the PE router uses the unicast route preference

to determine the single-forwarder election.

Figure 71 on page 447 shows the topology used in this example.

Figure 71: PIM-SSMProvider Tunnel for anMBGPMVPN Topology
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

set interfaces fe-0/2/0 unit 0 family inet address 192.168.195.109/30
set interfaces fe-0/2/1 unit 0 family inet address 192.168.195.5/27
set interfaces fe-0/2/2 unit 0 family inet address 20.10.1.1/30
set interfaces fe-0/2/2 unit 0 family iso
set interfaces fe-0/2/2 unit 0 family mpls
set interfaces lo0 unit 1 family inet address 10.10.47.100/32
set interfaces lo0 unit 1 family inet address 1.1.1.1/32 primary
set interfaces lo0 unit 2 family inet address 10.10.48.100/32
set protocolsmpls interface all set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-preference 120
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 10.255.112.155
set protocols isis level 1 disable set protocols isis interface all
set protocols isis interface fxp0.0 disable
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols ldp interface all
set protocols pim rp static address 10.255.112.155
set protocols pim interface all mode sparse-dense
set protocols pim interface all version 2
set protocols pim interface fxp0.0 disable
set routing-instances VPN-A instance-type vrf
set routing-instances VPN-A interface fe-0/2/1.0
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set routing-instances VPN-A interface lo0.1
set routing-instances VPN-A route-distinguisher 10.255.112.199:100
set routing-instances VPN-A provider-tunnel pim-ssm group-address 232.1.1.1
set routing-instances VPN-A vrf-target target:100:100
set routing-instances VPN-A vrf-table-label
set routing-instances VPN-A routing-options auto-export
set routing-instances VPN-A protocols ospf export bgp-to-ospf
set routing-instances VPN-A protocols ospf area 0.0.0.0 interface lo0.1
set routing-instances VPN-A protocols ospf area 0.0.0.0 interface fe-0/2/1.0
set routing-instances VPN-A protocols pim rp static address 10.10.47.101
set routing-instances VPN-A protocols pim interface lo0.1 mode sparse-dense
set routing-instances VPN-A protocols pim interface lo0.1 version 2
set routing-instances VPN-A protocols pim interface fe-0/2/1.0mode sparse-dense
set routing-instances VPN-A protocols pim interface fe-0/2/1.0 version 2
set routing-instances VPN-A protocolsmvpn unicast-umh-election
set routing-instances VPN-B instance-type vrf
set routing-instances VPN-B interface fe-0/2/0.0
set routing-instances VPN-B interface lo0.2
set routing-instances VPN-B route-distinguisher 10.255.112.199:200
set routing-instances VPN-B provider-tunnel pim-ssm group-address 232.2.2.2
set routing-instances VPN-B vrf-target target:200:200
set routing-instances VPN-B vrf-table-label
set routing-instances VPN-B routing-options auto-export
set routing-instances VPN-B protocols ospf export bgp-to-ospf
set routing-instances VPN-B protocols ospf area 0.0.0.0 interface lo0.2
set routing-instances VPN-B protocols ospf area 0.0.0.0 interface fe-0/2/0.0
set routing-instances VPN-B protocols pim rp static address 10.10.48.101
set routing-instances VPN-B protocols pim interface lo0.2mode sparse-dense
set routing-instances VPN-B protocols pim interface lo0.2 version 2
set routing-instances VPN-B protocols pim interface fe-0/2/0.0mode sparse-dense
set routing-instances VPN-B protocols pim interface fe-0/2/0.0 version 2
set routing-instances VPN-B protocolsmvpn unicast-umh-election
set routing-options autonomous-system 100

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure a PIM-SSM provider tunnel for an MBGPMVPN:

1. Configure the interfaces in the master routing instance on the PE routers. This
example shows the interfaces for one PE router.

[edit interfaces]
user@host# set fe-0/2/0 unit 0 family inet address 192.168.195.109/30
user@host# set fe-0/2/1 unit 0 family inet address 192.168.195.5/27
user@host# set fe-0/2/2 unit 0 family inet address 20.10.1.1/30
user@host# set fe-0/2/2 unit 0 family iso
user@host# set fe-0/2/2 unit 0 family mpls
user@host# set lo0 unit 1 family inet address 10.10.47.100/32
user@host# set lo0 unit 2 family inet address 10.10.48.100/32

2. Configure the autonomous system number in the global routing options. This is
required in MBGPMVPNs.

[edit routing-options]
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user@host# set autonomous-system 100

3. Configure the routing protocols in the master routing instance on the PE routers.

user@host# set protocolsmpls interface all

[edit protocols bgp group ibgp]
user@host# set type internal
user@host# set family inet-vpn any
user@host# set family inet-mvpn signaling
user@host# set neighbor 10.255.112.155

[edit protocols isis]
user@host# set level 1 disable
user@host# set interface all
user@host# set interface fxp0.0 disable

[edit protocols ospf]
user@host# set traffic-engineering
user@host# set area 0.0.0.0 interface all
user@host# set area 0.0.0.0 interface fxp0.0 disable

user@host# set protocols ldp interface all

[edit protocols pim]
user@host# set rp static address 10.255.112.155
user@host# set interface all mode sparse-dense
user@host# set interface all version 2
user@host# set interface fxp0.0 disable

4. Configure routing instance VPN-A.

[edit routing-instances VPN-A]
user@host# set instance-type vrf
user@host# set interface fe-0/2/1.0
user@host# set interface lo0.1
user@host# set route-distinguisher 10.255.112.199:100
user@host# set provider-tunnel pim-ssm group-address 232.1.1.1
user@host# set vrf-target target:100:100
user@host# set vrf-table-label
user@host# set routing-options auto-export
user@host# set protocols ospf export bgp-to-ospf
user@host# set protocols ospf area 0.0.0.0 interface lo0.1
user@host# set protocols ospf area 0.0.0.0 interface fe-0/2/1.0
user@host# set protocols pim rp static address 10.10.47.101
user@host# set protocols pim interface lo0.1 mode sparse-dense
user@host# set protocols pim interface lo0.1 version 2
user@host# set protocols pim interface fe-0/2/1.0mode sparse-dense
user@host# set protocols pim interface fe-0/2/1.0 version 2
user@host# set protocolsmvpn

5. Configure routing instance VPN-B.

[edit routing-instances VPN-B]
user@host# set instance-type vrf
user@host# set interface fe-0/2/0.0
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user@host# set interface lo0.2
user@host# set route-distinguisher 10.255.112.199:200
user@host# set provider-tunnel pim-ssm group-address 232.2.2.2
user@host# set vrf-target target:200:200
user@host# set vrf-table-label
user@host# set routing-options auto-export
user@host# set protocols ospf export bgp-to-ospf
user@host# set protocols ospf area 0.0.0.0 interface lo0.2
user@host# set protocols ospf area 0.0.0.0 interface fe-0/2/0.0
user@host# set protocols pim rp static address 10.10.48.101
user@host# set protocols pim interface lo0.2mode sparse-dense
user@host# set protocols pim interface lo0.2 version 2
user@host# set protocols pim interface fe-0/2/0.0mode sparse-dense
user@host# set protocols pim interface fe-0/2/0.0 version 2
user@host# set protocolsmvpn

6. Configure the topology such that the BGP route to the source advertised by PE1 has
a higher preference than the BGP route to the source advertised by PE2.

[edit protocols bgp]
user@host# set group ibgp local-preference 120

7. Configure a higher primary loopback address on PE2 than on PE1. This ensures that
PE2 is the MBGPMVPN single-forwarder election winner.

[edit]
user@host# set interface lo0 unit 1 family inet address 1.1.1.1/32 primary

8. Configure the unicast-umh-knob statement on PE3.

[edit]
user@host# set routing-instances VPN-A protocolsmvpn unicast-umh-election
user@host# set routing-instances VPN-B protocolsmvpn unicast-umh-election

9. If you are done configuring the device, commit the configuration.

user@host# commit

Results

Confirm your configuration by entering the show interfaces, show protocols, show

routing-instances, and show routing-options commands from configuration mode. If the

outputdoesnotdisplay the intendedconfiguration, repeat the instructions in this example

to correct the configuration.

user@host# show interfaces
fe-0/2/0 {
unit 0 {
family inet {
address 192.168.195.109/30;

}
}

}
fe-0/2/1 {
unit 0 {
family inet {
address 192.168.195.5/27;
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}
}

}
fe-0/2/2 {
unit 0 {
family inet {
address 20.10.1.1/30;

}
family iso;
family mpls;

}
}
lo0 {
unit 1 {
family inet {
address 10.10.47.100/32;
address 1.1.1.1/32 {
primary;

}
}

}
unit 2 {
family inet {
address 10.10.48.100/32;

}
}

}

user@host# show protocols
mpls {
interface all;

}
bgp {
group ibgp {
type internal;
local-preference 120;
family inet-vpn {
any;

}
family inet-mvpn {
signaling;

}
neighbor 10.255.112.155;

}
}
isis {
level 1 disable;
interface all;
interface fxp0.0 {
disable;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface all;
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interface fxp0.0 {
disable;

}
}

}
ldp {
interface all;

}
pim {
rp {
static {
address 10.255.112.155;

}
}
interface all {
mode sparse-dense;
version 2;

}
interface fxp0.0 {
disable;

}
}

user@host# show routing-instances
VPN-A {
instance-type vrf;
interface fe-0/2/1.0;
interface lo0.1;
route-distinguisher 10.255.112.199:100;
provider-tunnel {
pim-ssm {
group-address 232.1.1.1;

}
}
vrf-target target:100:100;
vrf-table-label;
routing-options {
auto-export;

}
protocols {
ospf {
export bgp-to-ospf;
area 0.0.0.0 {
interface lo0.1;
interface fe-0/2/1.0;

}
}
pim {
rp {
static {
address 10.10.47.101;

}
}
interface lo0.1 {
mode sparse-dense;
version 2;
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}
interface fe-0/2/1.0 {
mode sparse-dense;
version 2;

}
}
mvpn {
unicast-umh-election;

}
}

}
VPN-B {
instance-type vrf;
interface fe-0/2/0.0;
interface lo0.2;
route-distinguisher 10.255.112.199:200;
provider-tunnel {
pim-ssm {
group-address 232.2.2.2;

}
}
vrf-target target:200:200;
vrf-table-label;
routing-options {
auto-export;

}
protocols {
ospf {
export bgp-to-ospf;
area 0.0.0.0 {
interface lo0.2;
interface fe-0/2/0.0;

}
}
pim {
rp {
static {
address 10.10.48.101;

}
}
interface lo0.2 {
mode sparse-dense;
version 2;

}
interface fe-0/2/0.0 {
mode sparse-dense;
version 2;

}
}
mvpn {
unicast-umh-election;

}
}

}

fe-0/2/0 {
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unit 0 {
family inet {
address 192.168.195.109/30;

}
}

}
fe-0/2/1 {
unit 0 {
family inet {
address 192.168.195.5/27;

}
}

}

user@host# show routing-options
autonomous-system 100;

Verification

To verify the configuration, start the receivers and the source. PE3 should create type-7

customermulticast routes from the local joins. Verify the source-tree customermulticast

entries on all PE routers. PE3 should choose PE1 as the upstream PE toward the source.

PE1 receives the customermulticast route from the egress PEs and forwards data on the

PSMI to PE3.

To confirm the configuration, run the following commands:

• show route table VPN-A.mvpn.0 extensive

• showmulticast route extensive instance VPN-A

Example: AllowingMBGPMVPNRemote Sources

This example shows how to configure anMBGPMVPN that allows remote sources, even

when there is no PIM neighborship toward the upstream router.

• Requirements on page 454

• Overview on page 455

• Configuration on page 455

• Verification on page 458

Requirements

Before you begin:

• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Configure the point-to-multipoint static LSP. SeeConfiguring Point-to-Multipoint LSPs

for an MBGPMVPN.
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Overview

In this example, a remoteCE router is themulticast source. In anMBGPMVPN, aPE router

has the PIM interface hello interval set to zero, thereby creating no PIM neighborship. The

PIM upstream state is None. In this scenario, directly connected receivers receive traffic

in the MBGPMVPN only if you configure the ingress PE’s upstream logical interface to

accept remote sources. If you do not configure the ingress PE’s logical interface to accept

remote sources, the multicast route is deleted and the local receivers are no longer

attached to the flood next hop.

This example shows the configuration on the ingress PE router. A static LSP is used to

receive traffic from the remote source.

Figure 72 on page 455 shows the topology used in this example.

Figure 72: MBGPMVPNRemote Source
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

set routing-instances vpn-A instance-type vrf
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set routing-instances vpn-A interface ge-1/0/0.213
set routing-instances vpn-A interface ge-1/0/0.484
set routing-instances vpn-A interface ge-1/0/1.200
set routing-instances vpn-A interface ge-1/0/2.0
set routing-instances vpn-A interface ge-1/0/7.0
set routing-instances vpn-A interface vt-1/1/0.0
set routing-instances vpn-A route-distinguisher 10.0.0.10:04
set routing-instances vpn-A provider-tunnel rsvp-te label-switched-path-template
mvpn-dynamic

set routing-instancesvpn-Aprovider-tunnelselectivegroup224.0.9.0/32source10.1.1.2/32
rsvp-te static-lspmvpn-static

set routing-instances vpn-A vrf-target target:65000:04
set routing-instances vpn-A protocols bgp group 1a type external
set routing-instances vpn-A protocols bgp group 1a peer-as 65213
set routing-instances vpn-A protocols bgp group 1a neighbor 10.2.213.9
set routing-instances vpn-A protocols pim interface all hello-interval 0
set routing-instances vpn-A protocols pim interface ge-1/0/2.0 accept-remote-source
set routing-instances vpn-A protocolsmvpn
set routing-options autonomous-system 100

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To allow remote sources:

1. On the ingress PE router, configure the interfaces in the routing instance.

[edit routing-instances vpn-A]
user@host# set instance-type vrf
user@host# set interface ge-1/0/0.213
user@host# set interface ge-1/0/0.484
user@host# set interface ge-1/0/1.200
user@host# set interface ge-1/0/2.0
user@host# set interface ge-1/0/7.0
user@host# set interface vt-1/1/0.0

2. Configure the autonomous system number in the global routing options. This is
required in MBGPMVPNs.

user@host# set routing-options autonomous-system 100

3. Configure the route distinguisher and the VRF target.

[edit routing-instances vpn-A]
user@host# set route-distinguisher 10.0.0.10:04
user@host# set vrf-target target:65000:04

4. Configure the provider tunnel.

[edit routing-instances vpn-A]
user@host# set provider-tunnel rsvp-te label-switched-path-template
mvpn-dynamic

user@host# set provider-tunnel selective group 224.0.9.0/32 source 10.1.1.2/32
rsvp-te static-lspmvpn-static
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5. Configure BGP in the routing instance.

[edit routing-instances vpn-A]
user@host# set protocols bgp group 1a type external
user@host# set protocols bgp group 1a peer-as 65213
user@host# set protocols bgp group 1a neighbor 10.2.213.9

6. ConfigurePIM in the routing instance, including theaccept-remote-source statement
on the incoming logical interface.

[edit routing-instances vpn-A]
user@host# set protocols pim interface all hello-interval 0
user@host# set protocols pim interface ge-1/0/2.0 accept-remote-source

7. Enable the MVPN Protocol in the routing instance.

[edit routing-instances vpn-A]
user@host# set protocolsmvpn

8. If you are done configuring the devices, commit the configuration.

user@host# commit

Results

From configuration mode, confirm your configuration by entering the show

routing-instances and show routing-options commands. If the output does not display

the intended configuration, repeat the instructions in this example to correct the

configuration.

user@host# show routing-instances
routing-instances {
vpn-A {
instance-type vrf;
interface ge-1/0/0.213;
interface ge-1/0/0.484;
interface ge-1/0/1.200;
interface vt-1/1/0.0;
interface ge-1/0/2.0;
interface ge-1/0/7.0;
route-distinguisher 10.0.0.10:04;
provider-tunnel {
rsvp-te {
label-switched-path-template {
mvpn-dynamic;

}
}
selective {
group 224.0.9.0/32 {
source 10.1.1.2/32 {
rsvp-te {
static-lspmvpn-static;

}
}

}
}

}
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vrf-target target:65000:04;
protocols {
bgp {
group 1a {
type external;
peer-as 65213;
neighbor 10.2.213.9;

}
}
pim {
interface all {
hello-interval 0;

}
interface ge-1/0/2.0 {
accept-remote-source;

}
}
mvpn;

}
}

user@host# show routing-options
autonomous-system 100;

Verification

To verify the configuration, run the following commands:

• showmpls lsp p2mp

• showmulticast route instance vpn-A extensive

• showmvpn c-multicast

• show pim join instance vpn-A extensive

• show route forwarding-table destination destination

• show route table vpn-A.mvpn.0

Example: Configuring BGP Route Flap Damping Based on theMBGPMVPNAddress Family

This example shows how to configure anmultiprotocol BGPmulticast VPN (also called

Next-Generation MVPN) with BGP route flap damping.

• Requirements on page 458

• Overview on page 459

• Configuration on page 459

• Verification on page 467

Requirements

This example uses Junos OS Release 12.2. BGP route flap damping support for MBGP

MVPN, specifically, and on an address family basis, in general, is introduced in Junos OS

Release 12.2.
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Overview

BGP route flap damping helps to diminish route instability caused by routes being

repeatedly withdrawn and readvertised when a link is intermittently failing.

This example uses the default damping parameters and demonstrates an MBGPMVPN

scenariowith three provider edge (PE) routing devices, three customer edge (CE) routing

devices, and one provider (P) routing device.

Figure 73 on page 459 shows the topology used in this example.

Figure 73: MBGPMVPNwith BGP Route Flap Damping

On PE Device R4, BGP route flap damping is configured for address family inet-mvpn. A

routing policy called dampPolicy uses the nlri-route-typematch condition to damp only

MVPN route types 3, 4, and 5. All other MVPN route types are not damped.

This example shows the full configuration on all devices in the “CLI Quick Configuration”

on page 459 section. The “Configuring Device R4” on page 462 section shows the

step-by-step configuration for PE Device R4.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set interfaces ge-1/2/0 unit 1 family inet address 10.1.1.1/30
set interfaces ge-1/2/0 unit 1 family mpls
set interfaces lo0 unit 1 family inet address 1.1.1.1/32
set protocols ospf area 0.0.0.0 interface lo0.1 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.1
set protocols pim rp static address 100.1.1.2
set protocols pim interface all
set routing-options router-id 1.1.1.1

Device R2 set interfaces ge-1/2/0 unit 2 family inet address 10.1.1.2/30
set interfaces ge-1/2/0 unit 2 family mpls
set interfaces ge-1/2/1 unit 5 family inet address 10.1.1.5/30
set interfaces ge-1/2/1 unit 5 family mpls
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set interfaces vt-1/2/0 unit 2 family inet
set interfaces lo0 unit 2 family inet address 1.1.1.2/32
set interfaces lo0 unit 102 family inet address 100.1.1.2/32
set protocolsmpls interface ge-1/2/1.5
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 1.1.1.2
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 1.1.1.4
set protocols bgp group ibgp neighbor 1.1.1.5
set protocols ospf area 0.0.0.0 interface lo0.2 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/1.5
set protocols ldp interface ge-1/2/1.5
set protocols ldp p2mp
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface ge-1/2/0.2
set routing-instances vpn-1 interface vt-1/2/0.2
set routing-instances vpn-1 interface lo0.102
set routing-instances vpn-1 route-distinguisher 100:100
set routing-instances vpn-1 provider-tunnel ldp-p2mp
set routing-instances vpn-1 vrf-target target:1:1
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.102 passive
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/0.2
set routing-instances vpn-1 protocols pim rp static address 100.1.1.2
set routing-instances vpn-1 protocols pim interface ge-1/2/0.2mode sparse
set routing-instances vpn-1 protocolsmvpn
set routing-options router-id 1.1.1.2
set routing-options autonomous-system 1001

Device R3 set interfaces ge-1/2/0 unit 6 family inet address 10.1.1.6/30
set interfaces ge-1/2/0 unit 6 family mpls
set interfaces ge-1/2/1 unit 9 family inet address 10.1.1.9/30
set interfaces ge-1/2/1 unit 9 family mpls
set interfaces ge-1/2/2 unit 13 family inet address 10.1.1.13/30
set interfaces ge-1/2/2 unit 13 family mpls
set interfaces lo0 unit 3 family inet address 1.1.1.3/32
set protocolsmpls interface ge-1/2/0.6
set protocolsmpls interface ge-1/2/1.9
set protocolsmpls interface ge-1/2/2.13
set protocols ospf area 0.0.0.0 interface lo0.3 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.6
set protocols ospf area 0.0.0.0 interface ge-1/2/1.9
set protocols ospf area 0.0.0.0 interface ge-1/2/2.13
set protocols ldp interface ge-1/2/0.6
set protocols ldp interface ge-1/2/1.9
set protocols ldp interface ge-1/2/2.13
set protocols ldp p2mp
set routing-options router-id 1.1.1.3

Device R4 set interfaces ge-1/2/0 unit 10 family inet address 10.1.1.10/30
set interfaces ge-1/2/0 unit 10 family mpls
set interfaces ge-1/2/1 unit 17 family inet address 10.1.1.17/30
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set interfaces ge-1/2/1 unit 17 family mpls
set interfaces vt-1/2/0 unit 4 family inet
set interfaces lo0 unit 4 family inet address 1.1.1.4/32
set interfaces lo0 unit 104 family inet address 100.1.1.4/32
set protocols rsvp interface all aggregate
set protocolsmpls interface all
set protocolsmpls interface ge-1/2/0.10
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 1.1.1.4
set protocols bgp group ibgp family inet-vpn unicast
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling damping
set protocols bgp group ibgp neighbor 1.1.1.2 import dampPolicy
set protocols bgp group ibgp neighbor 1.1.1.5
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.4 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.10
set protocols ldp interface ge-1/2/0.10
set protocols ldp p2mp
set policy-options policy-statement dampPolicy term term1 from family inet-mvpn
set policy-options policy-statement dampPolicy term term1 from nlri-route-type 3
set policy-options policy-statement dampPolicy term term1 from nlri-route-type 4
set policy-options policy-statement dampPolicy term term1 from nlri-route-type 5
set policy-options policy-statement dampPolicy term term1 then accept
set policy-options policy-statement dampPolicy then damping no-damp
set policy-options policy-statement dampPolicy then accept
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set policy-options damping no-damp disable
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface vt-1/2/0.4
set routing-instances vpn-1 interface ge-1/2/1.17
set routing-instances vpn-1 interface lo0.104
set routing-instances vpn-1 route-distinguisher 100:100
set routing-instances vpn-1 vrf-target target:1:1
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.104 passive
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/1.17
set routing-instances vpn-1 protocols pim rp static address 100.1.1.2
set routing-instances vpn-1 protocols pim interface ge-1/2/1.17 mode sparse
set routing-instances vpn-1 protocolsmvpn
set routing-options router-id 1.1.1.4
set routing-options autonomous-system 1001

Device R5 set interfaces ge-1/2/0 unit 14 family inet address 10.1.1.14/30
set interfaces ge-1/2/0 unit 14 family mpls
set interfaces ge-1/2/1 unit 21 family inet address 10.1.1.21/30
set interfaces ge-1/2/1 unit 21 family mpls
set interfaces vt-1/2/0 unit 5 family inet
set interfaces lo0 unit 5 family inet address 1.1.1.5/32
set interfaces lo0 unit 105 family inet address 100.1.1.5/32
set protocolsmpls interface ge-1/2/0.14
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 1.1.1.5
set protocols bgp group ibgp family inet-vpn any
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set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 1.1.1.2
set protocols bgp group ibgp neighbor 1.1.1.4
set protocols ospf area 0.0.0.0 interface lo0.5 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.14
set protocols ldp interface ge-1/2/0.14
set protocols ldp p2mp
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface vt-1/2/0.5
set routing-instances vpn-1 interface ge-1/2/1.21
set routing-instances vpn-1 interface lo0.105
set routing-instances vpn-1 route-distinguisher 100:100
set routing-instances vpn-1 vrf-target target:1:1
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.105 passive
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/1.21
set routing-instances vpn-1 protocols pim rp static address 100.1.1.2
set routing-instances vpn-1 protocols pim interface ge-1/2/1.21 mode sparse
set routing-instances vpn-1 protocolsmvpn
set routing-options router-id 1.1.1.5
set routing-options autonomous-system 1001

Device R6 set interfaces ge-1/2/0 unit 18 family inet address 10.1.1.18/30
set interfaces ge-1/2/0 unit 18 family mpls
set interfaces lo0 unit 6 family inet address 1.1.1.6/32
set protocols sap listen 224.1.1.1
set protocols ospf area 0.0.0.0 interface lo0.6 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.18
set protocols pim rp static address 100.1.1.2
set protocols pim interface all
set routing-options router-id 1.1.1.6

Device R7 set interfaces ge-1/2/0 unit 22 family inet address 10.1.1.22/30
set interfaces ge-1/2/0 unit 22 family mpls
set interfaces lo0 unit 7 family inet address 1.1.1.7/32
set protocols ospf area 0.0.0.0 interface lo0.7 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.22
set protocols pim rp static address 100.1.1.2
set protocols pim interface all
set routing-options router-id 1.1.1.7

Configuring Device R4

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure Device R4:

1. Configure the interfaces.

[edit interfaces]
user@R4# set ge-1/2/0 unit 10 family inet address 10.1.1.10/30
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user@R4# set ge-1/2/0 unit 10 family mpls

user@R4# set ge-1/2/1 unit 17 family inet address 10.1.1.17/30
user@R4# set ge-1/2/1 unit 17 family mpls

user@R4# set vt-1/2/0 unit 4 family inet

user@R4# set lo0 unit 4 family inet address 1.1.1.4/32
user@R4# set lo0 unit 104 family inet address 100.1.1.4/32

2. Configure MPLS and the signaling protocols on the interfaces.

[edit protocols]
user@R4# setmpls interface all
user@R4# setmpls interface ge-1/2/0.10
user@R4# set rsvp interface all aggregate
user@R4# set ldp interface ge-1/2/0.10
user@R4# set ldp p2mp

3. Configure BGP.

The BGP configuration enables BGP route flap damping for the inet-mvpn address
family. The BGP configuration also imports into the routing table the routing policy
called dampPolicy. This policy is applied to neighbor PE Device R2.

[edit protocols bgp group ibgp]
user@R4# set type internal
user@R4# set local-address 1.1.1.4
user@R4# set family inet-vpn unicast
user@R4# set family inet-vpn any
user@R4# set family inet-mvpn signaling damping
user@R4# set neighbor 1.1.1.2 import dampPolicy
user@R4# set neighbor 1.1.1.5

4. Configure an interior gateway protocol.

[edit protocols ospf]
user@R4# set traffic-engineering

[edit protocols ospf area 0.0.0.0]
user@R4# set interface all
user@R4# set interface lo0.4 passive
user@R4# set interface ge-1/2/0.10

5. Configure a damping policy that uses the nlri-route-typematch condition to damp
only MVPN route types 3, 4, and 5.

[edit policy-options policy-statement dampPolicy term term1]
user@R4# set from family inet-mvpn
user@R4# set from nlri-route-type 3
user@R4# set from nlri-route-type 4
user@R4# set from nlri-route-type 5
user@R4# set then accept
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6. Configure the damping policy to disable BGP route flap damping.

The no-damp policy (damping no-damp disable) causes any damping state that is
present in the routing table to be deleted. The then damping no-damp statement
applies the no-damp policy as an action and has no frommatch conditions.
Therefore, all routes that are not matched by term1 are matched by this term, with
the result that all other MVPN route types are not damped.

[edit policy-options policy-statement dampPolicy]
user@R4# set then damping no-damp
user@R4# set then accept

[edit policy-options]
user@R4# set damping no-damp disable

7. Configure the parent_vpn_routes to accept all other BGP routes that are not from
the inet-mvpn address family.

This policy is applied as an OSPF export policy in the routing instance.

[edit policy-options policy-statement parent_vpn_routes]
user@R4# set from protocol bgp
user@R4# set then accept

8. Configure the VPN routing and forwarding (VRF) instance.

[edit routing-instances vpn-1]
user@R4# set instance-type vrf
user@R4# set interface vt-1/2/0.4
user@R4# set interface ge-1/2/1.17
user@R4# set interface lo0.104
user@R4# set route-distinguisher 100:100
user@R4# set vrf-target target:1:1
user@R4# set protocols ospf export parent_vpn_routes
user@R4# set protocols ospf area 0.0.0.0 interface lo0.104 passive
user@R4# set protocols ospf area 0.0.0.0 interface ge-1/2/1.17
user@R4# set protocols pim rp static address 100.1.1.2
user@R4# set protocols pim interface ge-1/2/1.17 mode sparse
user@R4# set protocolsmvpn

9. Configure the router ID and the autonomous system (AS) number.

[edit routing-options]
user@R4# set router-id 1.1.1.4
user@R4# set autonomous-system 1001

10. If you are done configuring the device, commit the configuration.

user@R4# commit

Results

From configuration mode, confirm your configuration by entering the show interfaces,

show protocols, show policy-options, show routing-instances, and show routing-options

commands. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.
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user@R4# show interfaces
ge-1/2/0 {
unit 10 {
family inet {
address 10.1.1.10/30;

}
family mpls;

}
}
ge-1/2/1 {
unit 17 {
family inet {
address 10.1.1.17/30;

}
family mpls;

}
}
vt-1/2/0 {
unit 4 {
family inet;

}
}
lo0 {
unit 4 {
family inet {
address 1.1.1.4/32;

}
}
unit 104 {
family inet {
address 100.1.1.4/32;

}
}

}

user@R4# show protocols
rsvp {
interface all {
aggregate;

}
}
mpls {
interface all;
interface ge-1/2/0.10;

}
bgp {
group ibgp {
type internal;
local-address 1.1.1.4;
family inet-vpn {
unicast;
any;

}
family inet-mvpn {
signaling {
damping;
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}
}
neighbor 1.1.1.2 {
import dampPolicy;

}
neighbor 1.1.1.5;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface all;
interface lo0.4 {
passive;

}
interface ge-1/2/0.10;

}
}
ldp {
interface ge-1/2/0.10;
p2mp;

}

user@R4# show policy-options
policy-statement dampPolicy {
term term1 {
from {
family inet-mvpn;
nlri-route-type [ 3 4 5 ];

}
then accept;

}
then {
damping no-damp;
accept;

}
}
policy-statement parent_vpn_routes {
from protocol bgp;
then accept;

}
damping no-damp {
disable;

}

user@R4# show routing-instances
vpn-1 {
instance-type vrf;
interface vt-1/2/0.4;
interface ge-1/2/1.17;
interface lo0.104;
route-distinguisher 100:100;
vrf-target target:1:1;
protocols {
ospf {
export parent_vpn_routes;
area 0.0.0.0 {
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interface lo0.104 {
passive;

}
interface ge-1/2/1.17;

}
}
pim {
rp {
static {
address 100.1.1.2;

}
}
interface ge-1/2/1.17 {
mode sparse;

}
}
mvpn;

}
}

user@R4# show routing-optons
router-id 1.1.1.4;
autonomous-system 1001;

Verification

Confirm that the configuration is working properly.

• Verifying That Route Flap Damping Is Disabled on page 467

• Verifying Route Flap Damping on page 467

Verifying That Route Flap Damping Is Disabled

Purpose Verify the presenceof the no-damppolicy,which disables damping forMVPN route types

other than 3, 4, and 5.

Action From operational mode, enter the show policy damping command.

user@R4> show policy damping
Default damping information:
  Halflife: 15 minutes
  Reuse merit: 750 Suppress/cutoff merit: 3000
  Maximum suppress time: 60 minutes
  Computed values:
    Merit ceiling: 12110
    Maximum decay: 6193
Damping information for "no-damp":
Damping disabled

Meaning Theoutput shows that thedefaultdampingparametersare ineffectand that theno-damp

policy is also in effect for the specified route types.

Verifying Route Flap Damping

Purpose Check whether BGP routes have been damped.
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Action From operational mode, enter the show bgp summary command.

user@R4> show bgp summary
Groups: 1 Peers: 2 Down peers: 0
Table          Tot Paths  Act Paths Suppressed    History Damp State    Pending
bgp.l3vpn.0          
                       6          6          0          0          0          0
bgp.l3vpn.2          
                       0          0          0          0          0          0
bgp.mvpn.0           
                       2          2          0          0          0          0
Peer                     AS      InPkt     OutPkt    OutQ   Flaps Last Up/Dwn 
State|#Active/Received/Accepted/Damped...
1.1.1.2                1001       3159       3155       0       0    23:43:47 
Establ
  bgp.l3vpn.0: 3/3/3/0
  bgp.l3vpn.2: 0/0/0/0
  bgp.mvpn.0: 1/1/1/0
  vpn-1.inet.0: 3/3/3/0
  vpn-1.mvpn.0: 1/1/1/0
1.1.1.5                1001       3157       3154       0       0    23:43:40 
Establ
  bgp.l3vpn.0: 3/3/3/0
  bgp.l3vpn.2: 0/0/0/0
  bgp.mvpn.0: 1/1/1/0
  vpn-1.inet.0: 3/3/3/0
  vpn-1.mvpn.0: 1/1/1/0

Meaning The Damp State field shows that zero routes in the bgp.mvpn.0 routing table have been

damped. Further down, the last number in the State field shows that zero routes have

been damped for BGP peer 1.1.1.2.

Example: ConfiguringMBGPMulticast VPN Topology Variations

This sectiondescribeshowtoconfiguremulticast virtualprivatenetworks (MVPNs)using

multiprotocol BGP (MBGP) (next-generation MVPNs).

• Requirements on page 468

• Overview and Topology on page 469

• Configuring Full Mesh MBGPMVPNs on page 470

• Configuring Sender-Only and Receiver-Only Sites Using PIM ASM Provider

Tunnels on page 471

• ConfiguringSender-Only, Receiver-Only, andSender-ReceiverMVPNSitesonpage474

• Configuring Hub-and-Spoke MVPNs on page 477

Requirements

To implement multiprotocol BGP-basedmulticast VPNs, auto-RP, bootstrap router

(BSR) RP, and PIM densemode you need JUNOS Release 9.2 or later.

To implement multiprotocol BGP-basedmulticast VPNs, sender-only sites, and

receiver-only sites you need JUNOS Release 8.4 or later.
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Overview and Topology

YoucanconfigurePIMauto-RP, bootstrap router (BSR)RP, PIMdensemode, andmtrace

fornextgenerationmulticastVPNnetworks.Auto-RPusesPIMdensemode topropagate

control messages and establish RPmapping. You can configure an auto-RP node in one

of three different modes: discovery mode, announcemode, andmapping mode. BSR is

the IETF standard for RP establishment. A selected router in a network acts as a BSR,

which selects a unique RP for different group ranges. BSRmessages are flooded using

the data tunnel between PE routers. When you enable PIM densemode, data packets

are forwarded to all interfaces except the incoming interface. Unlike PIM sparse mode,

where explicit joins are required for data packets to be transmitted downstream, data

packets are flooded to all routers in the routing instance in PIM densemode.

This section shows you how to configure a MVPN using MBGP. If you havemulticast

VPNs based on draft-rosen, they will continue to work as before and are not affected by

the configuration of MVPNs using MBGP.

The network configuration used for most of the examples in this section is shown in

Figure 74 on page 469.

Figure 74: MBGPMVPN Topology Variations Diagram

In the figure, two VPNs, VPN A and VPN B, are serviced by the same provider at several

sites, two of which have CE routers for both VPN A and VPN B (site 2 is not shown). The

PE routers are shown with VRF tables for the VPN CEs for which they have routing

information. It is important to note that nomulticast protocols are required between the

PE routers on thenetwork. Themulticast routing information is carriedbyMBGPbetween

thePE routers. Theremaybe one ormoreBGP route reflectors in the network. BothVPNs

operate independently and are configured separately.
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Both the PE and CE routers run PIM sparse mode andmaintain forwarding state

information about customer source (C-S) and customer group (C-G) multicast

components. CE routers still send a customer's PIM joinmessages (PIM C-Join) fromCE

toPE, and fromPE toCE, as shown in the figure. But on the provider's backbone network,

allmulticast information is carriedbyMBGP.Theonlyadditionoverandabove theunicast

VPN configuration normally used is the use of a special provider tunnel (provider-tunnel)

for carrying PIM sparsemodemessage content between provider nodes on the network.

There are several scenarios for MVPN configuration using MBGP, depending on whether

a customer site has senders (sources) of multicast traffic, has receivers of multicast

traffic, or a mixture of senders and receivers. MVPNs can be:

• A full mesh (each MVPN site has both senders and receivers)

• Amixture of sender-only and receiver-only sites

• Amixture of sender-only, receiver-only, and sender-receiver sites

• A hub and spoke (two interfaces between hub PE and hub CE, and all spokes are

sender-receiver sites)

Each type of MVPN differs more in the configuration VPN statements than the provider

tunnel configuration. For information about configuring VPNs, see the Junos OS VPNs

Library for Routing Devices.

Configuring Full MeshMBGPMVPNs

This example describes how to configure a full mesh MBGPMVPN:

Configuration Steps

Step-by-Step
Procedure

In this example, PE-1 connects to VPN A and VPN B at site 1, PE-4 connects to VPN A at

site 4, and PE-2 connects to VPN B at site 3. To configure a full mesh MVPN for VPN A

and VPN B, perform the following steps:

1. Configure PE-1 (both VPN A and VPN B at site 1):

[edit]
routing-instances {
VPN-A {
instance-type vrf;
interface so-6/0/0.0;
interface so-6/0/1.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.1;

}
}
protocols {
mvpn;

}
route-distinguisher 65535:0;
vrf-target target:1:1;

}
VPN-B {
instance-type vrf;
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interface ge-0/3/0.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.2;

}
}
protocols {
mvpn;

}
route-distinguisher 65535:1;
vrf-target target:1:2;

}

2. Configure PE-4 (VPN A at site 4):

[edit]
routing-instances {
VPN-A {
instance-type vrf;
interface so-1/0/0.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.1;

}
}
protocols {
mvpn;

}
route-distinguisher 65535:4;
vrf-target target:1:1;

}

3. Configure PE-2 (VPN B at site 3):

[edit]
routing-instances {
VPN-B {
instance-type vrf;
interface ge-1/3/0.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.2;

}
}
protocols {
mvpn;

}
route-distinguisher 65535:3;
vrf-target target:1:2;

}

ConfiguringSender-OnlyandReceiver-OnlySitesUsingPIMASMProviderTunnels

This example describes how to configure an MBGPMVPNwith amixture of sender-only

and receiver-only sites using PIM-ASM provider tunnels.

471Copyright © 2017, Juniper Networks, Inc.

Chapter 19: Configuring Next-Generation Multicast VPNs



Configuration Steps

Step-by-Step
Procedure

In this example, PE-1 connects to VPN A (sender-only) and VPN B (receiver-only) at site

1, PE-4 connects to VPN A (receiver-only) at site 4, and PE-2 connects to VPN A

(receiver-only) and VPN B (sender-only) at site 3.

To configure anMVPN for amixture of sender-only and receiver-only sites on VPNA and

VPN B, perform the following steps:

1. Configure PE-1 (VPN A sender-only and VPN B receiver-only at site 1):

[edit]
routing-instances {
VPN-A {
instance-type vrf;
interface so-6/0/0.0;
interface so-6/0/1.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.1;

}
}
protocols {
mvpn {
sender-site;
route-target {
export-target unicast;
import-target target target:1:4;

}
}

}
route-distinguisher 65535:0;
vrf-target target:1:1;
routing-options {
auto-export;

}
}
VPN-B {
instance-type vrf;
interface ge-0/3/0.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.2;

}
}
protocols {
mvpn {
receiver-site;
route-target {
export-target target target:1:5;
import-target unicast;

}
}

}
route-distinguisher 65535:1;
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vrf-target target:1:2;
routing-options {
auto-export;

}
}

2. Configure PE-4 (VPN A receiver-only at site 4):

[edit]
routing-instances {
VPN-A {
instance-type vrf;
interface so-1/0/0.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.1;

}
}
protocols {
mvpn {
receiver-site;
route-target {
export-target target target:1:4;
import-target unicast;

}
}

}
route-distinguisher 65535:2;
vrf-target target:1:1;
routing-options {
auto-export;

}
}

3. Configure PE-2 (VPN A receiver-only and VPN B sender-only at site 3):

[edit]
routing-instances {
VPN-A {
instance-type vrf;
interface so-2/0/1.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.1;

}
}
protocols {
mvpn {
receiver-site;
route-target {
export-target target target:1:4;
import-target unicast;

}
}

}
route-distinguisher 65535:3;
vrf-target target:1:1;
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routing-options {
auto-export;

}
}
VPN-B {
instance-type vrf;
interface ge–1/3/0.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.2;

}
}
protocols {
mvpn {
sender-site;
route-target {
export-target unicast
import-target target target:1:5;

}
}

}
route-distinguisher 65535:4;
vrf-target target:1:2;
routing-options {
auto-export;

}
}

Configuring Sender-Only, Receiver-Only, and Sender-Receiver MVPN Sites

This example describes how to configure anMBGPMVPNwith amixture of sender-only,

receiver-only, and sender-receiver sites.

Configuration Steps

Step-by-Step
Procedure

In this example, PE-1 connects to VPN A (sender-receiver) and VPN B (receiver-only) at

site 1, PE-4 connects to VPN A (receiver-only) at site 4, and PE-2 connects to VPN A

(sender-only) and VPN B (sender-only) at site 3. To configure an MVPN for a mixture of

sender-only, receiver-only, and sender-receiver sites for VPN A and VPN B, perform the

following steps:

1. Configure PE-1 (VPN A sender-receiver and VPN B receiver-only at site 1):

[edit]
routing-instances {
VPN-A {
instance-type vrf;
interface so-6/0/0.0;
interface so-6/0/1.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.1;

}
}
protocols {
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mvpn {
route-target {
export-target unicast target target:1:4;
import-target unicast target target:1:4 receiver;

}
}

}
route-distinguisher 65535:0;
vrf-target target:1:1;
routing-options {
auto-export;

}
}
VPN-B {
instance-type vrf;
interface ge-0/3/0.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.2;

}
}
protocols {
mvpn {
receiver-site;
route-target {
export-target target target:1:5;
import-target unicast;

}
}

}
route-distinguisher 65535:1;
vrf-target target:1:2;
routing-options {
auto-export;

}
}

2. Configure PE-4 (VPN A receiver-only at site 4):

[edit]
routing-instances {
VPN-A {
instance-type vrf;
interface so-1/0/0.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.1;

}
}
protocols {
mvpn {
receiver-site;
route-target {
export-target target target:1:4;
import-target unicast;

}
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}
}
route-distinguisher 65535:2;
vrf-target target:1:1;
routing-options {
auto-export;

}
}

3. Configure PE-2 (VPN-A sender-only and VPN-B sender-only at site 3):

[edit]
routing-instances {
VPN-A {
instance-type vrf;
interface so-2/0/1.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.1;

}
}
protocols {
mvpn {
receiver-site;
route-target {
export-target target target:1:4;
import-target unicast;

}
}

}
route-distinguisher 65535:3;
vrf-target target:1:1;
routing-options {
auto-export;

}
}
VPN-B {
instance-type vrf;
interface ge-1/3/0.0;
provider-tunnel {
pim-asm {
group-address 224.1.1.2;

}
}
protocols {
mvpn {
sender-site;
route-target {
export-target unicast;
import-target target target:1:5;

}
}

}
route-distinguisher 65535:4;
vrf-target target:1:2;
routing-options {
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auto-export;
}

}

Configuring Hub-and-SpokeMVPNs

This example describes how to configure an MBGPMVPN in a hub and spoke topology.

Configuration Steps

Step-by-Step
Procedure

In this example, which only configures VPN A, PE-1 connects to VPN A (spoke site) at

site 1, PE-4 connects to VPN A (hub site) at site 4, and PE-2 connects to VPN A (spoke

site) at site 3. Current support is limited to the case where there are two interfaces

between thehubsiteCEandPE.Toconfigureahub-and-spokeMVPNforVPNA,perform

the following steps:

1. Configure PE-1 for VPN A (spoke site):

[edit]
routing-instances {
VPN-A {
instance-type vrf;
interface so-6/0/0.0;
interface so-6/0/1.0;
provider-tunnel {
rsvp-te {
label-switched-path-template {
default-template;

}
}

}
protocols {
mvpn {
route-target {
export-target unicast;
import-target unicast target target:1:4;

}
}

}
route-distinguisher 65535:0;
vrf-target {
import target:1:1;
export target:1:3;

}
routing-options {
auto-export;

}
}

2. Configure PE-4 for VPN A (hub site):

[edit]
routing-instances {
VPN-A-spoke-to-hub {
instance-type vrf;
interface so-1/0/0.0; #receives data and joins from the CE
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protocols {
mvpn {
receiver-site;
route-target {
export-target target target:1:4;
import-target unicast;

}
}
ospf {
export redistribute-vpn; #redistributes VPN routes to CE
area 0.0.0.0 {
interface so-1/0/0;

}
}

}
route-distinguisher 65535:2;
vrf-target {
import target:1:3;

}
routing-options {
auto-export;

}
}
VPN-A-hub-to-spoke {
instance-type vrf;
interface so-2/0/0.0; #receives data and joins from the CE
provider-tunnel {
rsvp-te {
label-switched-path-template {
default-template;

}
}

}
protocols {
mvpn {
sender-site;
route-target {
import-target target target:1:3;
export-target unicast;

}
}
ospf {
export redistribute-vpn; #redistributes VPN routes to CE
area 0.0.0.0 {
interface so-2/0/0;

}
}

}
route-distinguisher 65535:2;
vrf-target {
import target:1:1;

}
routing-options {
auto-export;

}
}
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3. Configure PE-2 for VPN A (spoke site):

[edit]
routing-instances {
VPN-A {
instance-type vrf;
interface so-2/0/1.0;
provider-tunnel {
rsvp-te {
label-switched-path-template {
default-template;

}
}

}
protocols {
mvpn {
route–target {
import-target target target:1:4;
export-target unicast;

}
}

}
route-distinguisher 65535:3;
vrf-target {
import target:1:1;
export target:1:3;

}
routing-options {
auto-export;

}
}

Configuring Nonstop Active Routing for BGPMulticast VPN

BGPmulticast virtual private network (MVPN) is a Layer 3 VPN application that is built

on top of various unicast andmulticast routing protocols such as Protocol Independent

Multicast (PIM), BGP, RSVP, and LDP. Enabling nonstop active routing (NSR) for BGP

MVPN requires that NSR support is enabled for all these protocols.

The state maintained by MVPN includes MVPN routes, cmcast, provider-tunnel, and

forwarding information. BGPMVPN NSR synchronizes this MVPN state between the

master and backup Routing Engines. While some of the state on the backup Routing

Engine is locally built based on the configuration,most of it is built based on triggers from

other protocols that MVPN interacts with. The triggers from these protocols are in turn

the result of state replication performed by these modules. This includes route change

notifications by unicast protocols, join and prune triggers from PIM, remote MVPN route

notification by BGP, and provider-tunnel related notifications from RSVP and LDP.

Configuring NSR and unified in-service software upgrade (ISSU) support to the BGP

MVPN protocol provides features such as various provider tunnel types, different MVPN

modes (source tree, shared-tree), and PIM features. As a result, at the ingress PE,

replication is turned on for dynamic LSPs. Thus, when NSR is configured, the state for
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dynamic LSPs is also replicated to the backup Routing Engine. After the state is resolved

on the backup Routing Engine, RSVP sends required notifications to MVPN.

To enable BGPMVPN NSR support, the advertise-from-main-vpn-tables configuration

statement needs to be configured at the [edit protocols bgp] hierarchy level.

Nonstopactive routingconfigurations include twoRoutingEngines that share information

so that routing is not interrupted during Routing Engine failover. When NSR is configured

on a dual Routing Engine platform, the PIM control state is replicated on both Routing

Engines.

This PIM state information includes:

• Neighbor relationships

• Join and prune information

• RP-set information

• Synchronization between routes and next hops and the forwarding state between the

two Routing Engines

Junos OS supports NSR in the following PIM scenarios:

• Densemode

• Sparse mode

• SSM

• Static RP

• Auto-RP (for IPv4 only)

• Bootstrap router

• Embedded RP on the non-RP router (for IPv6 only)

• BFD support

• Draft Rosenmulticast VPNs and BGPmulticast VPNs

• Policy features such as neighbor policy, bootstrap router export and import policies,

scope policy, flowmaps, and reverse path forwarding (RPF) check policies

Before you begin:

• Configure the router interfaces. See the Interfaces Fundamentals for Routing Devices.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Configureamulticast groupmembershipprotocol (IGMPorMLD).See “Understanding

IGMP” on page 24 and “Understanding MLD” on page 49.

• For this feature toworkwith IPv6, the routing devicemust be running JunosOSRelease

10.4 or later.
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To configure nonstop active routing:

1. Because NSR requires you to configure graceful Routing Engine switchover (GRES),

to enable GRES, include the graceful-switchover statement at the [edit chassis

redundancy] hierarchy level.

[edit]
user@host# set chassis redundancy graceful-switchover

2. Include the synchronize statement at the [edit system] hierarchy level so that

configuration changes are synchronized on both Routing Engines.

[edit system]
user@host# set synchronize
user@host# exit

3. Configure PIM settings on the DRwith sparsemode and version, and static address
pointing to the rendezvous points.

[edit protocols pim]
user@host# set rp static address address
user@host# set interface interface-namemode sparse
user@host# set interface interface-name version 2

For example, to set sparse mode, version 2 and static address:

[edit protocols pim]
user@host# set rp static address 10.210.255.202
user@host# set interface fe-0/1/3.0mode sparse
user@host# set interface fe-0/1/3.0 version 2

4. Configure per-packet load balancing on the DR.

[edit policy-options policy-statement policy-name]
user@host# set then policy-name per-packet

For example, to set load-balance policy:

[edit policy-options policy-statement load-balance]
user@host# set then load-balance per-packet

5. Apply the load-balance policy on the DR.

[edit]
user@host# set routing-options forwarding-table export load-balance

6. Configure nonstop active routing on the DR.

[edit]
user@host# set routing-options nonstop-routing
user@host# set routing-options router-id address

For example, to set nonstop active routing on the designated router with address

10.210.255.201:

[edit]
user@host# set routing-options router-id 10.210.255.201

Related
Documentation

Example: Configuring MBGPMVPN Extranets on page 488•

• Multiprotocol BGPMVPNs Overview on page 357

481Copyright © 2017, Juniper Networks, Inc.

Chapter 19: Configuring Next-Generation Multicast VPNs



ConfiguringMBGPMVPNWildcards

• UnderstandingWildcards toConfigureSelectivePoint-to-Multipoint LSPs for anMBGP

MVPN on page 482

• Configuring a Selective Provider Tunnel UsingWildcards on page 486

• Example: Configuring Selective Provider Tunnels UsingWildcards on page 487

UnderstandingWildcards to Configure Selective Point-to-Multipoint LSPs for anMBGPMVPN

Selective LSPsarealso referred toas selectiveprovider tunnels. Selectiveprovider tunnels

carry traffic from somemulticast groups in a VPN and extend only to the PE routers that

have receivers for these groups. You can configure a selective provider tunnel for group

prefixes and source prefixes, or you can use wildcards for the group and source, as

described in the Internetdraft draft-rekhter-mvpn-wildcard-spmsi-01.txt,UseofWildcard

in S-PMSI Auto-Discovery Routes.

The following sections describe the scenarios and special considerations when you use

wildcards for selective provider tunnels.

• About S-PMSI on page 482

• Scenarios for UsingWildcard S-PMSI on page 483

• Types ofWildcard S-PMSI on page 484

• Differences BetweenWildcard S-PMSI and (S,G) S-PMSI on page 484

• Wildcard (*,*) S-PMSI and PIM Dense Mode on page 484

• Wildcard (*,*) S-PMSI and PIM-BSR on page 485

• Wildcard Source and the 0.0.0.0/0 Source Prefix on page 485

About S-PMSI

The provider multicast service interface (PMSI) is a BGP tunnel attribute that contains

the tunnel IDusedby thePE router for transmitting traffic through the coreof theprovider

network. A selective PMSI (S-PMSI) autodiscovery route advertises binding of a given

MVPNcustomermulticast flowtoaparticularprovider tunnel. TheS-PMSIautodiscovery

route advertised by the ingress PE router contains /32 IPv4 or /128 IPv6 addresses for

the customer source and the customer group derived from the source-tree customer

multicast route.

Figure 75 on page 483 shows a simpleMVPN topology. The ingress router, PE1, originates

the S-PMSI autodiscovery route. The egress routers, PE2 and PE3, have join state as a

result of receiving join messages from CE devices that are not shown in the topology. In

response to the S-PMSI autodiscovery route advertisement sent by PE1, PE2, and PE3,

elect whether or not to join the tunnel based on the join state. The selective provider

tunnel configuration is configured in a VRF instance on PE1.
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NOTE: TheMVPNmode configuration (RPT-SPT or SPT-only) is configured
on all three PE routers for all VRFs that make up the VPN. If you omit the
MVPNmode configuration, the default mode is SPT-only.

Figure 75: SimpleMVPN Topology
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Scenarios for UsingWildcard S-PMSI

Awildcard S-PMSI has the source or the group (or both the source and the group) field

set to the wildcard value of 0.0.0.0/0 and advertises binding of multiple customer

multicast flows to a single provider tunnel in a single S-PMSI autodiscovery route.

The scenarios under which youmight configure a wildcard S-PMSI are as follows:

• When the customer multicast flows are PIM-SM in ASM-mode flows. In this case, a

PE router connected to an MVPN customer's site that contains the customer's RP

(C-RP) could bind all the customer multicast flows traveling along a customer's RPT

tree to a single provider tunnel.

• When a PE router is connected to an MVPN customer’s site that contains multiple

sources, all sending to the same group.

• When thecustomermulticast flowsarePIM-bidirectional flows. In this case, aPE router

could bind to a single provider tunnel all the customer multicast flows for the same

group that have been originated within the sites of a given MVPN connected to that

PE, and advertise such binding in a single S-PMSI autodiscovery route.

483Copyright © 2017, Juniper Networks, Inc.

Chapter 19: Configuring Next-Generation Multicast VPNs



• When the customer multicast flows are PIM-SM in SSM-mode flows. In this case, a

PE router couldbind toasingleprovider tunnel all thecustomermulticast flowscoming

from a given source located in a site connected to that PE router.

• When you want to carry in the provider tunnel all the customer multicast flows

originated within the sites of a given MVPN connected to a given PE router.

Types ofWildcard S-PMSI

The following types of wildcard S-PMSI are supported:

• A (*,G) S-PMSI matches all customer multicast routes that have the group address.

The customer source address in the customer multicast route can be any address,

including 0.0.0.0/0 for shared-tree customer multicast routes. A (*, C-G) S-PMSI

autodiscovery route is advertisedwith the source field set to 0 and the source address

length set to 0. Themulticast group address for the S-PMSI autodiscovery route is

derived from the customer multicast joins.

• A (*,*) S-PMSI matches all customer multicast routes. Any customer source address

and any customer group address in a customer multicast route can be bound to the

(*,*) S-PMSI. The S-PMSI autodiscovery route is advertised with the source address

and length set to 0 and the group address and length set 0. The remaining fields in the

S-PMSI autodiscovery route follow the same rule as (C-S, C-G) S-PMSI, as described

in section 12.1 of the BGP-MVPN draft (draft-ietf-l3vpn-2547bis-mcast-bgp-00.txt).

Differences BetweenWildcard S-PMSI and (S,G) S-PMSI

For dynamic provider tunnels, each customer multicast stream is bound to a separate

provider tunnel, and each tunnel is advertised by a separate S-PMSI autodiscovery route.

For static LSPs, multiple customer multicast flows are bound to a single provider tunnel

by having multiple S-PMSI autodiscovery routes advertise the same provider tunnel.

When you configure a wildcard (*,G) or (*,*) S-PMSI, one or more matching customer

multicast routes share a single S-PMSI. All customer multicast routes that have a

matching source and group address are bound to the same (*,G) or (*,*) S-PMSI and

share the same tunnel. The (*,G) or (*,*) S-PMSI is established when the first matching

remote customermulticast joinmessage is received in the ingress PE router, and deleted

when the last remote customer multicast join is withdrawn from the ingress PE router.

Sharing a single S-PMSI autodiscovery route improves control plane scalability.

Wildcard (*,*) S-PMSI and PIM DenseMode

For (S,G) and (*,G) S-PMSI autodiscovery routes in PIM densemode (PIM-DM), all

downstreamPE routers receive PIM-DM traffic. If a downstreamPE router does not have

receivers that are interested in the group address, the PE router instantiates prune state

and stops receiving traffic from the tunnel.

Now consider what happens for (*,*) S-PMSI autodiscovery routes. If the PIM-DM traffic

is not bound by a longer matching (S,G) or (*,G) S-PMSI, it is bound to the (*,*) S-PMSI.

As is always true for densemode, PIM-DM traffic is flooded to downstream PE routers

over the provider tunnel regardless of the customer multicast join state. Because there

is no group information in the (*,*) S-PMSI autodiscovery route, egress PE routers join a

Copyright © 2017, Juniper Networks, Inc.484

Multicast Protocols Feature Guide



(*,*)S-PMSI tunnel if there is any configurationon theegressPE router indicating interest

in PIM-DM traffic.

Interest in PIM-DM traffic is indicated if the egress PE router has one of the following

configurations in the VRF instance that corresponds to the instance that imports the

S-PMSI autodiscovery route:

• At least one interface is configured in densemode at the [edit routing-instances

instance-name protocols pim interface] hierarchy level.

• At least one group is configured as a dense-mode group at the [edit routing-instances

instance-name protocols pim dense-groups group-address] hierarchy level.

Wildcard (*,*) S-PMSI and PIM-BSR

For (S,G) and (*,G) S-PMSI autodiscovery routes in PIM bootstrap router (PIM-BSR)

mode, an ingress PE router floods the PIM bootstrapmessage (BSM) packets over the

provider tunnel to all egress PE routers. An egress PE router does not join the tunnel

unless the message has the ALL-PIM-ROUTERS group. If the message has this group,

the egress PE router joins the tunnel, regardless of the join state. The group field in the

message determines the presence or absence of the ALL-PIM-ROUTERS address.

Now consider what would happen for (*,*) S-PMSI autodiscovery routes used with

PIM-BSRmode. If the PIM BSM packets are not bound by a longer matching (S,G) or

(*,G) S-PMSI, they are bound to the (*,*) S-PMSI. As is always true for PIM-BSR, BSM

packets are flooded to downstream PE routers over the provider tunnel to the

ALL-PIM-ROUTERSdestination group. Because there is no group information in the (*,*)

S-PMSI autodiscovery route, egress PE routers always join a (*,*) S-PMSI tunnel. Unlike

PIM-DM, the egress PE routers might have no configuration suggesting use of PIM-BSR

as the RP discovery mechanism in the VRF instance. To prevent all egress PE routers

from always joining the (*,*) S-PMSI tunnel, the (*,*) wildcard group configuration must

be ignored.

This means that if you configure PIM-BSR, a wildcard-group S-PMSI can be configured

for all other group addresses. The (*,*) S-PMSI is not used for PIM-BSR traffic. Either a

matching (*,G) or (S,G) S-PMSI (where the group address is the ALL-PIM-ROUTERS

group) or an inclusive provider tunnel is needed to transmit data over the provider core.

For PIM-BSR, the longest-match lookup is (S,G), (*,G), and the inclusive provider tunnel,

in that order. If you do not configure an inclusive tunnel for the routing instance, youmust

configure a (*,G)or (S,G) selective tunnel.Otherwise, thedata is dropped. This is because

PIM-BSR functions like PIM-DM, in that traffic is flooded to downstream PE routers over

the provider tunnel regardless of the customer multicast join state. However, unlike

PIM-DM, the egress PE routers might have no configuration to indicate interest or

noninterest in PIM-BSR traffic.

Wildcard Source and the 0.0.0.0/0 Source Prefix

You can configure a 0.0.0.0/0 source prefix and awildcard source under the same group

prefix in a selective provider tunnel. For example, the configurationmight look as follows:

routing-instances {
vpna {
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provider-tunnel {
selective {
group 203.0.113.0/24 {
source 0.0.0.0/0 {
rsvp-te {
label-switched-path-template {
sptnl3;

}
}

}
wildcard-source {
rsvp-te {
label-switched-path-template {
sptnl2;

}
static-lsp point-to-multipoint-lsp-name;

}
threshold-rate kbps;

}
}

}
}

}
}

The functions of the source 0.0.0.0/0 andwildcard-source configuration statements are

different. The 0.0.0.0/0 source prefix only matches (C-S, C-G) customer multicast join

messagesandtriggers (C-S,C-G)S-PMSIautodiscovery routesderived fromthecustomer

multicast address. Because all (C-S, C-G) join messages are matched by the 0.0.0.0/0

source prefix in the matching group, the wildcard source S-PMSI is used only for (*,C-G)

customermulticast joinmessages. In theabsenceofaconfigured0.0.0.0/0sourceprefix,

the wildcard source matches (C-S, C-G) and (*,C-G) customer multicast join messages.

In the example, a join message for (10.0.1.0/24, 203.0.113.0/24) is bound to sptnl3. A join

message for (*, 203.0.113.0/24) is bound to sptnl2.

Configuring a Selective Provider Tunnel UsingWildcards

When you configure a selective provider tunnel for MBGPMVPNs (also referred to as

next-generation Layer 3 multicast VPNs), you can use wildcards for the multicast group

and source address prefixes. Using wildcards enables a PE router to use a single route

to advertise the binding of multiple multicast streams of a given MVPN customer to a

single provider's tunnel, as described in

http://tools.ietf.org/html/draft-rekhter-mvpn-wildcard-spmsi-00 .

Sharing a single route improves control plane scalability because it reduces the number

of S-PMSI autodiscovery routes.

To configure a selective provider tunnel using wildcards:

1. Configure a wildcard groupmatching any group IPv4 address and a wildcard source

for (*,*) join messages.

[edit routing-instances vpna provider-tunnel selective]
user@router# set wildcard-group-inet wildcard-source
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2. Configure a wildcard groupmatching any group IPv6 address and a wildcard source

for (*,*) join messages.

[edit routing-instances vpna provider-tunnel selective]
user@router# set wildcard-group-inet6wildcard-source

3. Configure an IP prefix of a multicast group and a wildcard source for (*,G) join

messages.

[edit routing-instances vpna provider-tunnel selective]
user@router# set group 203.0.113/24wildcard-source

4. Map the IPv4 join messages to a selective provider tunnel.

[edit routing-instances vpna provider-tunnel selective wildcard-group-inet
wildcard-source]

user@router# set rsvp-te (Routing Instances Provider Tunnel Selective)
label-switched-path-template provider-tunnel1

5. Map the IPv6 join messages to a selective provider tunnel.

[edit routing-instances vpna provider-tunnel selective wildcard-group-inet6
wildcard-source]

user@router# set rsvp-te (Routing Instances Provider Tunnel Selective)
label-switched-path-template provider-tunnel2

6. Map the (*,203.0.113/24) join messages to a selective provider tunnel.

[edit routing-instances vpna provider-tunnel selective group 224.0.0/24
wildcard-source]

user@router# set rsvp-te (Routing Instances Provider Tunnel Selective)
label-switched-path-template provider-tunnel3

Example: Configuring Selective Provider Tunnels UsingWildcards

With the (*,G) and (*,*) S-PMSI, a customer multicast join message canmatchmore

than one S-PMSI. In this case, a customermulticast joinmessage is bound to the longest

matching S-PMSI. The longest match is a (S,G) S-PMSI, followed by a (*,G) S-PMSI and

a (*,*) S-PMSI, in that order.

Consider the following configuration:

routing-instances {
vpna {
provider-tunnel {
selective {
wildcard-group-inet {
wildcard-source {
rsvp-te {
label-switched-path-template {
sptnl1;

}
}

}
}
group 203.0.113.0/24 {
wildcard-source {
rsvp-te {
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label-switched-path-template {
sptnl2;

}
}

}
source 10.1.1/24 {
rsvp-te {
label-switched-path-template {
sptnl3;

}
}

}
}

}
}

}
}

For this configuration, the longest-match rule works as follows:

• A customer multicast (10.1.1.1, 203.0.113.1) join message is bound to the sptnl3 S-PMSI

autodiscovery route.

• A customermulticast (10.2.1.1, 203.0.113.1) joinmessage is bound to the sptnl2 S-PMSI

autodiscovery route.

• A customer multicast (10.1.1.1, 203.0.113.2) join message is bound to the sptnl1 S-PMSI

autodiscovery route.

Whenmore than one customer multicast route is bound to the same wildcard S-PMSI,

only one S-PMSI autodiscovery route is created. An egress PE router always uses the

samematching rules as the ingress PE router that advertises the S-PMSI autodiscovery

route. This ensures consistent customermulticastmappingon the ingress and theegress

PE routers.

Related
Documentation

Example: Configuring MBGPMVPN Extranets on page 488•

• Configuring Multiprotocol BGPMulticast VPNs on page 409

• Multiprotocol BGPMVPNs Overview on page 357

Example: ConfiguringMBGPMVPN Extranets

• Understanding MBGPMulticast VPN Extranets on page 488

• MBGPMulticast VPN Extranets Configuration Guidelines on page 490

• Example: Configuring MBGPMulticast VPN Extranets on page 490

UnderstandingMBGPMulticast VPN Extranets

Amulticast VPN (MVPN) extranet enables service providers to forward IP multicast

traffic originating in one VPN routing and forwarding (VRF) instance to receivers in a

different VRF instance. This capability is also know as overlappingMVPNs.
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The MVPN extranet feature supports the following traffic flows:

• A receiver inoneVRFcan receivemulticast traffic fromasourceconnected toadifferent

router in a different VRF.

• A receiver in oneVRFcan receivemulticast traffic fromasource connected to the same

router in a different VRF.

• A receiver inoneVRFcan receivemulticast traffic fromasourceconnected toadifferent

router in the same VRF.

• A receiver in one VRF can be prevented from receiving multicast traffic from a specific

source in a different VRF.

MBGPMulticast VPN Extranets Application

AnMVPN extranet is useful in the following applications.

Mergers and Data Sharing

AnMVPN extranet is useful when there are business partnerships between different

enterpriseVPNcustomers that require themtobeable tocommunicatewithoneanother.

For example, a wholesale companymight want to broadcast inventory to its contractors

and resellers. An MVPN extranet is also useful when companies merge and one set of

VPN sites needs to receive content from another VPN. The enterprises involved in the

merger are different VPN customers from the service provider point of view. The MVPN

extranet makes the connectivity possible.

Video Distribution

Another use for MVPN extranets is videomulticast distribution from a video headend to

receiving sites. Sites within a givenmulticast VPNmight be in different organizations.

The receivers can subscribe to content from a specific content provider.

The PE routers on the MVPN provider network learn about the sources and receivers

using MVPNmechanisms. These PE routers can use selective trees as the multicast

distribution mechanism in the backbone. The network carries traffic belonging only to a

specified set of one or more multicast groups, from one or more multicast VPNs. As a

result, this model facilitates the distribution of content frommultiple providers on a

selective basis if desired.

Financial Services

A third use for MVPN extranets is enterprise and financial services infrastructures. The

delivery of financial data, such as financial market updates, stock ticker values, and

financial TV channels, is an example of an application that must deliver the same data

stream to hundreds and potentially thousands of end users. The content distribution

mechanisms largely rely onmulticast within the financial provider network. In this case,

there could also be an extensive multicast topology within brokerage firms and banks

networks to enable further distribution of content and for trading applications. Financial

service providers require traffic separation between customers accessing the content,

and MVPN extranets provide this separation.
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MBGPMulticast VPN Extranets Configuration Guidelines

When configuring MVPN extranets, keep the following in mind:

• If there is more than one VRF routing instance on a provider edge (PE) router that has

receivers interested in receiving multicast traffic from the same source, virtual tunnel

(VT) interfaces must be configured on all instances.

• For auto-RP operation, the mapping agent must be configured on at least two PEs in

the extranet network.

• For asymmetrically configured extranets using auto-RP, when one VRF instance is the

only instance that imports routes fromall other extranet instances, themapping agent

must be configured in theVRF that can receive all RP discoverymessages fromall VRF

instances, andmapping-agent election should be disabled.

• For bootstrap router (BSR) operation, the candidate and elected BSRs can be on PE,

CE, or C routers. The PE router that connects the BSR to the MVPN extranets must

have configured provider tunnels or other physical interfaces configured in the routing

instance. Theonly case not supported iswhen theBSR is onaCEorC router connected

toaPE routing instance that is part of anextranetbutdoesnothaveconfiguredprovider

tunnels and does not have any other interfaces besides the one connecting to the CE

router.

• RSVP-TE point-to-multipoint LSPsmust be used for the provider tunnels.

• PIM densemode is not supported in the MVPN extranets VRF instances.

Example: ConfiguringMBGPMulticast VPN Extranets

This example provides a step-by-step procedure to configure multicast VPN extranets

using static rendezvous points. It is organized in the following sections:

• Requirements on page 490

• Overview and Topology on page 491

• Configuration on page 491

Requirements

This example uses the following hardware and software components:

• Junos OS Release 9.5 or later

• Six M Series, T Series, TX Series, or MX Series Juniper routers

• Oneadaptive servicesPICorMultiServicesPIC ineachof theMSeriesorTSeries routers

acting as PE routers

• Onehost systemcapableof sendingmulticast traffic andsupporting the InternetGroup

Management Protocol (IGMP)

• Three host systems capable of receiving multicast traffic and supporting IGMP
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Overview and Topology

In the network topology shown in Figure 76 on page 491:

• Host H1 is the source for group 244.1.1.1 in the green VPN.

• Themulticast traffic originating at source H1 can be received by host H4 connected to

router CE2 in the green VPN.

• Themulticast traffic originating at source H1 can be received by host H3 connected to

router CE3 in the blue VPN.

• Themulticast traffic originating at source H1 can be received by host H2 directly

connected to router PE1 in the red VPN.

• Any host can be a sender site or receiver site.

Figure 76: MVPN Extranets Topology Diagram
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Configuration

NOTE: In any configuration session, it is good practice to verify periodically
that the configuration can be committed using the commit check command.
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In this example, the router being configured is identified using the following command

prompts:

• CE1 identifies the customer edge 1 (CE1) router

• PE1 identifies the provider edge 1 (PE1) router

• CE2 identifies the customer edge 2 (CE2) router

• PE2 identifies the provider edge 2 (PE2) router

• CE3 identifies the customer edge 3 (CE3) router

• PE3 identifies the provider edge 3 (PE3) router

Configuring multicast VPN extranets, involves the following tasks:

• Configuring Interfaces on page 492

• Configuring an IGP in the Core on page 494

• Configuring BGP in the Core on page 495

• Configuring LDP on page 496

• Configuring RSVP on page 497

• Configuring MPLS on page 498

• Configuring the VRF Routing Instances on page 498

• Configuring MVPN Extranet Policy on page 501

• Configuring CE-PE BGP on page 504

• Configuring PIM on the PE Routers on page 507

• Configuring PIM on the CE Routers on page 507

• Configuring the Rendezvous Points on page 508

• Testing MVPN Extranets on page 510

• Results on page 512

Configuring Interfaces

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

1. On each router, configure an IP address on the loopback logical interface 0 (lo0.0).

user@CE1# set interfaces lo0 unit 0 family inet address 192.168.6.1/32 primary

user@PE1# set interfaces lo0 unit 0 family inet address 192.168.1.1/32 primary

user@PE2# set interfaces lo0 unit 0 family inet address 192.168.2.1/32 primary

user@CE2# set interfaces lo0 unit 0 family inet address 192.168.4.1/32 primary

user@PE3# set interfaces lo0 unit 0 family inet address 192.168.7.1/32 primary
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user@CE3# set interfaces lo0 unit 0 family inet address 192.168.9.1/32 primary

Use the show interfaces terse command to verify that the correct IP address is

configured on the loopback interface.

2. On the PE and CE routers, configure the IP address and protocol family on the Fast

Ethernet and Gigabit Ethernet interfaces. Specify the inet address family type.

user@CE1# set interfaces fe-1/3/0 unit 0 family inet address 10.10.12.1/24

user@PE1# set interfaces fe-0/1/0 unit 0 description "to H2"
user@PE1# set interfaces fe-0/1/0 unit 0 family inet address 10.2.11.2/30
user@PE1# set interfaces fe-0/1/1 unit 0 description "to PE3 fe-0/1/1.0"
user@PE1# set interfaces fe-0/1/1 unit 0 family inet address 10.0.17.13/30
user@PE1# set interfaces ge-0/3/0 unit 0 family inet address 10.0.12.9/30

user@PE2# set interfaces fe-0/1/3 unit 0 description "to PE3 fe-0/1/3.0"
user@PE2# set interfaces fe-0/1/3 unit 0 family inet address 10.0.27.13/30
user@PE2# set interfaces ge-1/3/0 unit 0 description "to PE1 ge-0/3/0.0"
user@PE2# set interfaces ge-1/3/0 unit 0 family inet address 10.0.12.10/30

user@CE2# set interfaces fe-0/1/1 unit 0 description "to H4"
user@CE2# set interfaces fe-0/1/1 unit 0 family inet address 10.10.11.2/24

user@PE3# set interfaces fe-0/1/1 unit 0 description "to PE1 fe-0/1/1.0"
user@PE3# set interfaces fe-0/1/1 unit 0 family inet address 10.0.17.14/30
user@PE3# set interfaces fe-0/1/3 unit 0 description "to PE2 fe-0/1/3.0"
user@PE3# set interfaces fe-0/1/3 unit 0 family inet address 10.0.27.14/30

user@CE3# set interfaces fe-0/1/0 unit 0 description "to H3"
user@CE3# set interfaces fe-0/1/0 unit 0 family inet address 10.3.11.3/24

Use the show interfaces terse command to verify that the correct IP address and

address family type are configured on the interfaces.

3. On the PE and CE routers, configure the SONET interfaces. Specify the inet address

family type, and local IP address.

user@CE1# set interfaces so-0/0/3 unit 0 description "to PE1 so-0/0/3.0;"
user@CE1# set interfaces so-0/0/3 unit 0 family inet address 10.0.16.1/30

user@PE1# set interfaces so-0/0/3 unit 0 description "to CE1 so-0/0/3.0"
user@PE1# set interfaces so-0/0/3 unit 0 family inet address 10.0.16.2/30

user@PE2# set interfaces so-0/0/1 unit 0 description "to CE2 so-0/0/1:0.0"
user@PE2# set interfaces so-0/0/1 unit 0 family inet address 10.0.24.1/30

user@CE2# set interfaces so-0/0/1 unit 0 description "to PE2 so-0/0/1"
user@CE2# set interfaces so-0/0/1 unit 0 family inet address 10.0.24.2/30

user@PE3# set interfaces so-0/0/1 unit 0 description "to CE3 so-0/0/1.0"
user@PE3# set interfaces so-0/0/1 unit 0 family inet address 10.0.79.1/30

user@CE3# set interfaces so-0/0/1 unit 0 description "to PE3 so-0/0/1"
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user@CE3# set interfaces so-0/0/1 unit 0 family inet address 10.0.79.2/30

Use the showconfiguration interfaces command to verify that the correct IP address

and address family type are configured on the interfaces.

4. On each router, commit the configuration:

user@host> commit check
configuration check succeeds
user@host> commit
commit complete

5. Use the ping command to verify unicast connectivity between each:

• CE router and the attached host

• CE router and the directly attached interface on the PE router

• PE router and the directly attached interfaces on the other PE routers

Configuring an IGP in the Core

Step-by-Step
Procedure

On the PE routers, configure an interior gateway protocol such as OSPF or IS-IS. This

example shows how to configure OSPF.

1. Specify the lo0.0 and SONET core-facing logical interfaces.

user@PE1# set protocols ospf area 0.0.0.0 interface ge-0/3/0.0metric 100
user@PE1# set protocols ospf area 0.0.0.0 interface fe-0/1/1.0metric 100
user@PE1# set protocols ospf area 0.0.0.0 interface lo0.0 passive
user@PE1# set protocols ospf area 0.0.0.0 interface fxp0.0 disable

user@PE2# set protocols ospf area 0.0.0.0 interface fe-0/1/3.0metric 100
user@PE2# set protocols ospf area 0.0.0.0 interface ge-1/3/0.0metric 100
user@PE2# set protocols ospf area 0.0.0.0 interface lo0.0 passive
user@PE2# set protocols ospf area 0.0.0.0 interface fxp0.0 disable

user@PE3# set protocols ospf area 0.0.0.0 interface lo0.0 passive
user@PE3# set protocols ospf area 0.0.0.0 interface fe-0/1/3.0metric 100
user@PE3# set protocols ospf area 0.0.0.0 interface fe-0/1/1.0metric 100
user@PE3# set protocols ospf area 0.0.0.0 interface fxp0.0 disable

2. On the PE routers, configure a router ID.

user@PE1# set routing-options router-id 192.168.1.1

user@PE2# set routing-options router-id 192.168.2.1

user@PE3# set routing-options router-id 192.168.7.1

Use the show ospf overview and show configuration protocols ospf commands to

verify that the correct interfaces have been configured for the OSPF protocol.

3. On the PE routers, configure OSPF traffic engineering support. Enabling traffic

engineering extensions supports the Constrained Shortest Path First algorithm,

which is needed to support Resource Reservation Protocol - Traffic Engineering

(RSVP-TE) point-to-multipoint label-switched paths (LSPs). If you are configuring

IS-IS, traffic engineering is supported without any additional configuration.
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user@PE1# set protocols ospf traffic-engineering

user@PE2# set protocols ospf traffic-engineering

user@PE3# set protocols ospf traffic-engineering

Use the show ospf overview and show configuration protocols ospf commands to

verify that traffic engineering support is enabled for the OSPF protocol.

4. On the PE routers, commit the configuration:

user@host> commit check
configuration check succeeds
user@host> commit
commit complete

5. On the PE routers, verify that the OSPF neighbors form adjacencies.

user@PE1> show ospf neighbors
Address         Interface            State    ID              Pri Dead
10.0.17.14      fe-0/1/1.0           Full     192.168.7.1     128   32
10.0.12.10      ge-0/3/0.0           Full     192.168.2.1     128   33

Verify that the neighbor state with the other two PE routers is Full.

Configuring BGP in the Core

Step-by-Step
Procedure

On the PE routers, configure BGP. Configure the BGP local autonomous system

number.

1.

user@PE1# set routing-options autonomous-system 65000

user@PE2# set routing-options autonomous-system 65000

user@PE3# set routing-options autonomous-system 65000

2. Configure the BGP peer groups. Configure the local address as the lo0.0 address

on the router. The neighbor addresses are the lo0.0 addresses of the other PE

routers.

The unicast statement enables the router to use BGP to advertise network layer

reachability information (NLRI). The signaling statement enables the router to use

BGP as the signaling protocol for the VPN.

user@PE1# set protocols bgp group group-mvpn type internal
user@PE1# set protocols bgp group group-mvpn local-address 192.168.1.1
user@PE1# set protocols bgp group group-mvpn family inet-vpn unicast
user@PE1# set protocols bgp group group-mvpn family inet-mvpn signaling
user@PE1# set protocols bgp group group-mvpn neighbor 192.168.2.1
user@PE1# set protocols bgp group group-mvpn neighbor 192.168.7.1

user@PE2# set protocols bgp group group-mvpn type internal
user@PE2# set protocols bgp group group-mvpn local-address 192.168.2.1
user@PE2# set protocols bgp group group-mvpn family inet-vpn unicast
user@PE2# set protocols bgp group group-mvpn family inet-mvpn signaling
user@PE2# set protocols bgp group group-mvpn neighbor 192.168.1.1
user@PE2# set protocols bgp group group-mvpn neighbor 192.168.7.1
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user@PE3# set protocols bgp group group-mvpn type internal
user@PE3# set protocols bgp group group-mvpn local-address 192.168.7.1
user@PE3# set protocols bgp group group-mvpn family inet-vpn unicast
user@PE3# set protocols bgp group group-mvpn family inet-mvpn signaling
user@PE3# set protocols bgp group group-mvpn neighbor 192.168.1.1
user@PE3# set protocols bgp group group-mvpn neighbor 192.168.2.1

3. On the PE routers, commit the configuration:

user@host> commit check
configuration check succeeds
user@host> commit
commit complete

4. On the PE routers, verify that the BGP neighbors form a peer session.

user@PE1> show bgp group
Group Type: Internal    AS: 65000                  Local AS: 65000
  Name: group-mvpn      Index: 0                   Flags: Export Eval
  Holdtime: 0
  Total peers: 2        Established: 2
192.168.2.1+54883
192.168.7.1+58933

  bgp.l3vpn.0: 0/0/0/0
  bgp.mvpn.0: 0/0/0/0

Groups: 1 Peers: 2   External: 0   Internal: 2   Down peers: 0  Flaps: 0
Table        Tot Paths Act Paths Suppressed  History Damp State  Pending
bgp.l3vpn.0          0          0         0        0         0       0
bgp.mvpn.0           0          0         0        0         0       0

Verify that the peer state for the other two PE routers is Established and that the

lo0.0 addresses of the other PE routers are shown as peers.

Configuring LDP

Step-by-Step
Procedure

On the PE routers, configure LDP to support unicast traffic. Specify the core-facing

FastEthernetandGigabit Ethernet interfacesbetween thePE routers. Alsoconfigure

1.

LDP specifying the lo0.0 interface. As a best practice, disable LDP on the fxp0

interface.

user@PE1# set protocols ldp deaggregate
user@PE1# set protocols ldp interface fe-0/1/1.0
user@PE1# set protocols ldp interface ge-0/3/0.0
user@PE1# set protocols ldp interface fxp0.0 disable
user@PE1# set protocols ldp interface lo0.0

user@PE2# set protocols ldp deaggregate
user@PE2# set protocols ldp interface fe-0/1/3.0
user@PE2# set protocols ldp interface ge-1/3/0.0
user@PE2# set protocols ldp interface fxp0.0 disable
user@PE2# set protocols ldp interface lo0.0

user@PE3# set protocols ldp deaggregate
user@PE3# set protocols ldp interface fe-0/1/1.0
user@PE3# set protocols ldp interface fe-0/1/3.0
user@PE3# set protocols ldp interface fxp0.0 disable
user@PE3# set protocols ldp interface lo0.0
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2. On the PE routers, commit the configuration:

user@host> commit check
configuration check succeeds
user@host> commit
commit complete

3. On the PE routers, use the show ldp route command to verify the LDP route.

user@PE1> show ldp route
Destination         Next-hop intf/lsp                Next-hop address
 10.0.12.8/30       ge-0/3/0.0
 10.0.12.9/32      
 10.0.17.12/30      fe-0/1/1.0
 10.0.17.13/32     
 10.0.27.12/30      fe-0/1/1.0                       10.0.17.14
                    ge-0/3/0.0                       10.0.12.10
 192.168.1.1/32     lo0.0
 192.168.2.1/32     ge-0/3/0.0                       10.0.12.10
 192.168.7.1/32     fe-0/1/1.0                       10.0.17.14
 224.0.0.5/32      
 224.0.0.22/32

Verify that a next-hop interface and next-hop address have been established for

each remote destination in the core network. Notice that local destinations do not

have next-hop interfaces, and remote destinations outside the core do not have

next-hop addresses.

Configuring RSVP

Step-by-Step
Procedure

OnthePE routers, configureRSVP.Specify thecore-facingFastEthernet andGigabit

Ethernet interfaces that participate in the LSP. Also specify the lo0.0 interface. As

a best practice, disable RSVP on the fxp0 interface.

1.

user@PE1# set protocols rsvp interface ge-0/3/0.0
user@PE1# set protocols rsvp interface fe-0/1/1.0
user@PE1# set protocols rsvp interface lo0.0
user@PE1# set protocols rsvp interface fxp0.0 disable

user@PE2# set protocols rsvp interface fe-0/1/3.0
user@PE2# set protocols rsvp interface ge-1/3/0.0
user@PE2# set protocols rsvp interface lo0.0
user@PE2# set protocols rsvp interface fxp0.0 disable

user@PE3# set protocols rsvp interface fe-0/1/3.0
user@PE3# set protocols rsvp interface fe-0/1/1.0
user@PE3# set protocols rsvp interface lo0.0
user@PE3# set protocols rsvp interface fxp0.0 disable

2. On the PE routers, commit the configuration:

user@host> commit check
configuration check succeeds
user@host> commit
commit complete

Verify these steps using the show configuration protocols rsvp command. You can

verify the operation of RSVP only after the LSP is established.
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Configuring MPLS

Step-by-Step
Procedure

OnthePE routers, configureMPLS.Specify thecore-facingFastEthernetandGigabit

Ethernet interfaces that participate in the LSP. As a best practice, disable MPLS on

the fxp0 interface.

1.

user@PE1# set protocolsmpls interface ge-0/3/0.0
user@PE1# set protocolsmpls interface fe-0/1/1.0
user@PE1# set protocolsmpls interface fxp0.0 disable

user@PE2# set protocolsmpls interface fe-0/1/3.0
user@PE2# set protocolsmpls interface ge-1/3/0.0
user@PE2# set protocolsmpls interface fxp0.0 disable

user@PE3# set protocolsmpls interface fe-0/1/3.0
user@PE3# set protocolsmpls interface fe-0/1/1.0
user@PE3# set protocolsmpls interface fxp0.0 disable

Use the show configuration protocolsmpls command to verify that the core-facing

Fast Ethernet and Gigabit Ethernet interfaces are configured for MPLS.

2. On the PE routers, configure the core-facing interfaces associated with the LSP.

Specify thempls address family type.

user@PE1# set interfaces fe-0/1/1 unit 0 family mpls
user@PE1# set interfaces ge-0/3/0 unit 0 family mpls

user@PE2# set interfaces fe-0/1/3 unit 0 family mpls
user@PE2# set interfaces ge-1/3/0 unit 0 family mpls

user@PE3# set interfaces fe-0/1/3 unit 0 family mpls
user@PE3# set interfaces fe-0/1/1 unit 0 family mpls

Use the showmpls interface command to verify that the core-facing interfaces have

the MPLS address family configured.

3. On the PE routers, commit the configuration:

user@host> commit check
configuration check succeeds
user@host> commit
commit complete

You can verify the operation of MPLS after the LSP is established.

Configuring the VRF Routing Instances

Step-by-Step
Procedure

On Router PE1 , configure the routing instance for the green and red VPNs. Specify

the vrf instance type and specify the customer-facing SONET interfaces.

1.

Configure a virtual tunnel (VT) interface on all MVPN routing instances on each PE

where hosts in different instances need to receive multicast traffic from the same

source.

user@PE1# set routing-instances green instance-type vrf
user@PE1# set routing-instances green interface so-0/0/3.0
user@PE1# set routing-instances green interface vt-1/2/0.1 multicast
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user@PE1# set routing-instances green interface lo0.1

user@PE1# set routing-instances red instance-type vrf
user@PE1# set routing-instances red interface fe-0/1/0.0
user@PE1# set routing-instances red interface vt-1/2/0.2
user@PE1# set routing-instances red interface lo0.2

Use the show configuration routing-instances green and show configuration

routing-instances red commands to verify that the virtual tunnel interfaces have

been correctly configured.

2. On Router PE2 , configure the routing instance for the green VPN. Specify the vrf

instance type and specify the customer-facing SONET interfaces.

user@PE2# set routing-instances green instance-type vrf
user@PE2# set routing-instances green interface so-0/0/1.0
user@PE2# set routing-instances green interface vt-1/2/0.1
user@PE2# set routing-instances green interface lo0.1

Use the show configuration routing-instances green command.

3. On Router PE3, configure the routing instance for the blue VPN. Specify the vrf

instance type and specify the customer-facing SONET interfaces.

user@PE3# set routing-instances blue instance-type vrf
user@PE3# set routing-instances blue interface so-0/0/1.0
user@PE3# set routing-instances blue interface vt-1/2/0.3
user@PE3# set routing-instances blue interface lo0.1

Use the show configuration routing-instances blue command to verify that the

instance type has been configured correctly and that the correct interfaces have

been configured in the routing instance.

4. OnRouterPE1, configurea routedistinguisher for thegreenand red routing instances.

A route distinguisher allows the router to distinguish between two identical IP

prefixes used as VPN routes.

TIP: To help in troubleshooting, this example shows how to configure
the route distinguisher tomatch the router ID. This allows you to
associate a route with the router that advertised it.

user@PE1# set routing-instances green route-distinguisher 192.168.1.1:1
user@PE1# set routing-instances red route-distinguisher 192.168.1.1:2

5. On Router PE2, configure a route distinguisher for the green routing instance.

user@PE2# set routing-instances green route-distinguisher 192.168.2.1:1

6. On Router PE3, configure a route distinguisher for the blue routing instance.

user@PE3# set routing-instances blue route-distinguisher 192.168.7.1:3

7. On the PE routers, configure the VPN routing instance for multicast support.

user@PE1# set routing-instances green protocolsmvpn
user@PE1# set routing-instances red protocolsmvpn
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user@PE2# set routing-instances green protocolsmvpn

user@PE3# set routing-instances blue protocolsmvpn

Use the show configuration routing-instance command to verify that the route

distinguisher is configured correctly and that the MVPN Protocol is enabled in the

routing instance.

8. On thePE routers, configure an IPaddress onadditional loopback logical interfaces.

These logical interfaces are used as the loopback addresses for the VPNs.

user@PE1# set interfaces lo0 unit 1 description "green VRF loopback"
user@PE1# set interfaces lo0 unit 1 family inet address 10.10.1.1/32
user@PE1# set interfaces lo0 unit 2 description "red VRF loopback"
user@PE1# set interfaces lo0 unit 2 family inet address 10.2.1.1/32

user@PE2# set interfaces lo0 unit 1 description "green VRF loopback"
user@PE2# set interfaces lo0 unit 1 family inet address 10.10.22.2/32

user@PE3# set interfaces lo0 unit 1 description "blue VRF loopback"
user@PE3# set interfaces lo0 unit 1 family inet address 10.3.33.3/32

Use the show interfaces tersecommand toverify that the loopback logical interfaces

are correctly configured.

9. On the PE routers, configure virtual tunnel interfaces. These interfaces are used in

VRF instances where multicast traffic arriving on a provider tunnel needs to be

forwarded to multiple VPNs.

user@PE1# set interfaces vt-1/2/0 unit 1 description "green VRFmulticast vt"
user@PE1# set interfaces vt-1/2/0 unit 1 family inet
user@PE1# set interfacesvt-1/2/0unit 2description"redVRFunicastandmulticast
vt"

user@PE1# set interfaces vt-1/2/0 unit 2 family inet
user@PE1# set interfaces vt-1/2/0 unit 3 description "blue VRFmulticast vt"
user@PE1# set interfaces vt-1/2/0 unit 3 family inet

user@PE2# set interfaces vt-1/2/0 unit 1 description "green VRF unicast and
multicast vt"

user@PE2# set interfaces vt-1/2/0 unit 1 family inet
user@PE2#set interfacesvt-1/2/0unit3description"blueVRFunicastandmulticast
vt"

user@PE2# set interfaces vt-1/2/0 unit 3 family inet

user@PE3#set interfacesvt-1/2/0unit3description"blueVRFunicastandmulticast
vt"

user@PE3# set interfaces vt-1/2/0 unit 3 family inet

Use the show interfaces terse command to verify that the virtual tunnel interfaces

have the correct address family type configured.

10. On the PE routers, configure the provider tunnel.

user@PE1# set routing-instances green provider-tunnel rsvp-te
label-switched-path-template default-template
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user@PE1# set routing-instances red provider-tunnel rsvp-te
label-switched-path-template default-template

user@PE2# set routing-instances green provider-tunnel rsvp-te
label-switched-path-template default-template

user@PE3# set routing-instances blue provider-tunnel rsvp-te
label-switched-path-template default-template

Use the show configuration routing-instance command to verify that the provider

tunnel is configured to use the default LSP template.

NOTE: You cannot commit the configuration for the VRF instance until
you configure the VRF target in the next section.

Configuring MVPN Extranet Policy

Step-by-Step
Procedure

On the PE routers, define the VPN community name for the route targets for each

VPN. The community names are used in the VPN import and export policies.

1.

user@PE1# set policy-options community green-commembers target:65000:1
user@PE1# set policy-options community red-commembers target:65000:2
user@PE1# set policy-options community blue-commembers target:65000:3

user@PE2# set policy-options community green-commembers target:65000:1
user@PE2# set policy-options community red-commembers target:65000:2
user@PE2# set policy-options community blue-commembers target:65000:3

user@PE3# set policy-options community green-commembers target:65000:1
user@PE3# set policy-options community red-commembers target:65000:2
user@PE3# set policy-options community blue-commembers target:65000:3

Use the show policy-options command to verify that the correct VPN community

name and route target are configured.

2. On the PE routers, configure the VPN import policy. Include the community name

of the route targets that you want to accept. Do not include the community name

of the route targets that youdonotwant toaccept. Forexample, omit thecommunity

name for routes from the VPN of amulticast sender fromwhich you do not want

to receive multicast traffic.

user@PE1#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 from
community green-com

user@PE1#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 from
community red-com

user@PE1#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 from
community blue-com

user@PE1#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 then
accept

user@PE1#setpolicy-optionspolicy-statementgreen-red-blue-import termt2then
reject
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user@PE2#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 from
community green-com

user@PE2#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 from
community red-com

user@PE2#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 from
community blue-com

user@PE2#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 then
accept

user@PE2#setpolicy-optionspolicy-statementgreen-red-blue-import termt2then
reject

user@PE3#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 from
community green-com

user@PE3#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 from
community red-com

user@PE3#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 from
community blue-com

user@PE3#setpolicy-optionspolicy-statementgreen-red-blue-import termt1 then
accept

user@PE3#setpolicy-optionspolicy-statementgreen-red-blue-import termt2then
reject

Use the showpolicy green-red-blue-import command to verify that the VPN import

policy is correctly configured.

3. On thePE routers, apply the VRF import policy. In this example, the policy is defined

in a policy-statement policy, and target communities are defined under the [edit

policy-options] hierarchy level.

user@PE1# set routing-instances green vrf-import green-red-blue-import
user@PE1# set routing-instances red vrf-import green-red-blue-import

user@PE2# set routing-instances green vrf-import green-red-blue-import

user@PE3# set routing-instances blue vrf-import green-red-blue-import

Use the show configuration routing-instances command to verify that the correct

VRF import policy has been applied.

4. OnthePE routers, configureVRFexport targets. The vrf-target statementandexport

option cause the routes being advertised to be labeled with the target community.

For Router PE3, the vrf-target statement is included without specifying the export

option. If you do not specify the import or export options, default VRF import and

export policies are generated that accept imported routes and tag exported routes

with the specified target community.

NOTE: Youmust configure the same route target on each PE router for
a given VPN routing instance.

user@PE1# set routing-instances green vrf-target export target:65000:1
user@PE1# set routing-instances red vrf-target export target:65000:2
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user@PE2# set routing-instances green vrf-target export target:65000:1

user@PE3# set routing-instances blue vrf-target target:65000:3

Use the show configuration routing-instances command to verify that the correct

VRF export targets have been configured.

5. On the PE routers, configure automatic exporting of routes betweenVRF instances.

When you include the auto-export statement, the vrf-import and vrf-export policies

are comparedacrossall VRF instances. If there is acommon route target community

between the instances, the routes are shared. In this example, the auto-export

statement must be included under all instances that need to send traffic to and

receive traffic from another instance located on the same router.

user@PE1# set routing-instances green routing-options auto-export
user@PE1# set routing-instances red routing-options auto-export

user@PE2# set routing-instances green routing-options auto-export

user@PE3# set routing-instances blue routing-options auto-export

6. OnthePE routers, configure the loadbalancepolicy statement.While loadbalancing

leads to better utilization of the available links, it is not required forMVPNextranets.

It is included here as a best practice.

user@PE1# set policy-options policy-statement load-balance then load-balance
per-packet

user@PE2# set policy-options policy-statement load-balance then load-balance
per-packet

user@PE3# set policy-options policy-statement load-balance then load-balance
per-packet

Use the show policy-options command to verify that the load balance policy

statement has been correctly configured.

7. On the PE routers, apply the load balance policy.

user@PE1# set routing-options forwarding-table export load-balance

user@PE2# set routing-options forwarding-table export load-balance

user@PE3# set routing-options forwarding-table export load-balance

8. On the PE routers, commit the configuration:

user@host> commit check
configuration check succeeds
user@host> commit
commit complete

9. On the PE routers, use the show rsvp neighbor command to verify that the RSVP

neighbors are established.

user@PE1> show rsvp neighbor
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RSVP neighbor: 2 learned
Address            Idle Up/Dn LastChange HelloInt HelloTx/Rx MsgRcvd
10.0.17.14            5  1/0       43:52        9   293/293  247
10.0.12.10            0  1/0       50:15        9   336/336  140

Verify that the other PE routers are listed as RSVP neighbors.

10. On the PE routers, display the MPLS LSPs.

user@PE1> showmpls lsp p2mp
Ingress LSP: 2 sessions
P2MP name: 192.168.1.1:1:mvpn:green, P2MP branch count: 2
To              From            State Rt P     ActivePath       LSPname
192.168.2.1     192.168.1.1     Up     0 *                      
192.168.2.1:192.168.1.1:1:mvpn:green
192.168.7.1     192.168.1.1     Up     0 *                      
192.168.7.1:192.168.1.1:1:mvpn:green
P2MP name: 192.168.1.1:2:mvpn:red, P2MP branch count: 2
To              From            State Rt P     ActivePath       LSPname
192.168.2.1     192.168.1.1     Up     0 *                      
192.168.2.1:192.168.1.1:2:mvpn:red
192.168.7.1     192.168.1.1     Up     0 *                      
192.168.7.1:192.168.1.1:2:mvpn:red
Total 4 displayed, Up 4, Down 0

Egress LSP: 2 sessions
P2MP name: 192.168.2.1:1:mvpn:green, P2MP branch count: 1
To              From            State   Rt Style Labelin Labelout LSPname 
192.168.1.1     192.168.2.1     Up       0  1 SE  299888        3 
192.168.1.1:192.168.2.1:1:mvpn:green
P2MP name: 192.168.7.1:3:mvpn:blue, P2MP branch count: 1
To              From            State   Rt Style Labelin Labelout LSPname 
192.168.1.1     192.168.7.1     Up       0  1 SE  299872        3 
192.168.1.1:192.168.7.1:3:mvpn:blue
Total 2 displayed, Up 2, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

In this display from Router PE1, notice that there are two ingress LSPs for the green

VPN and two for the red VPN configured on this router. Verify that the state of each

ingress LSP is up. Also notice that there is one egress LSP for each of the green and

blue VPNs. Verify that the state of each egress LSP is up.

TIP: The LSP name displayed in the showmpls lsp p2mp command

outputcanbeused in thepingmplsrsvp<lsp-name>multipathcommand.

Configuring CE-PE BGP

Step-by-Step
Procedure

On the PE routers, configure the BGP export policy. The BGP export policy is used

to allow static routes and routes that originated from directly attached interfaces

to be exported to BGP.

1.

user@PE1# set policy-options policy-statement BGP-export term t1 from protocol
direct

user@PE1# set policy-options policy-statement BGP-export term t1 then accept
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user@PE1# set policy-options policy-statement BGP-export term t2 from protocol
static

user@PE1# set policy-options policy-statement BGP-export term t2 then accept

user@PE2# set policy-options policy-statement BGP-export term t1 from protocol
direct

user@PE2# set policy-options policy-statement BGP-export term t1 then accept
user@PE2# set policy-options policy-statement BGP-export term t2 fromprotocol
static

user@PE2# set policy-options policy-statement BGP-export term t2 then accept

user@PE3# set policy-options policy-statement BGP-export term t1 from protocol
direct

user@PE3# set policy-options policy-statement BGP-export term t1 then accept
user@PE3# set policy-options policy-statement BGP-export term t2 fromprotocol
static

user@PE3# set policy-options policy-statement BGP-export term t2 then accept

Use the show policy BGP-export command to verify that the BGP export policy is

correctly configured.

2. On the PE routers, configure the CE to PE BGP session. Use the IP address of the

SONET interface as the neighbor address. Specify the autonomous systemnumber

for the VPN network of the attached CE router.

user@PE1# set routing-instances green protocols bgp group PE-CE export
BGP-export

user@PE1#set routing-instancesgreenprotocolsbgpgroupPE-CEneighbor 10.0.16.1
peer-as 65001

user@PE2# set routing-instances green protocols bgp group PE-CE export
BGP-export

user@PE2# set routing-instances green protocols bgp group PE-CE neighbor
10.0.24.2 peer-as 65009

user@PE3#set routing-instancesblueprotocolsbgpgroupPE-CEexportBGP-export
user@PE3#set routing-instancesblueprotocolsbgpgroupPE-CEneighbor 10.0.79.2
peer-as 65003

3. On the CE routers, configure the BGP local autonomous system number.

user@CE1# set routing-options autonomous-system 65001

user@CE2# set routing-options autonomous-system 65009

user@CE3# set routing-options autonomous-system 65003

4. On the CE routers, configure the BGP export policy. The BGP export policy is used

to allow static routes and routes that originated from directly attached interfaces

to be exported to BGP.

user@CE1# set policy-options policy-statement BGP-export term t1 from protocol
direct

user@CE1# set policy-options policy-statement BGP-export term t1 then accept
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user@CE1# set policy-options policy-statement BGP-export term t2 from protocol
static

user@CE1# set policy-options policy-statement BGP-export term t2 then accept

user@CE2# set policy-options policy-statement BGP-export term t1 from protocol
direct

user@CE2# set policy-options policy-statement BGP-export term t1 then accept
user@CE2# set policy-options policy-statement BGP-export term t2 fromprotocol
static

user@CE2# set policy-options policy-statement BGP-export term t2 then accept

user@CE3# set policy-options policy-statement BGP-export term t1 from protocol
direct

user@CE3# set policy-options policy-statement BGP-export term t1 then accept
user@CE3# set policy-options policy-statement BGP-export term t2 fromprotocol
static

user@CE3# set policy-options policy-statement BGP-export term t2 then accept

Use the show policy BGP-export command to verify that the BGP export policy is

correctly configured.

5. On the CE routers, configure the CE-to-PE BGP session. Use the IP address of the

SONET interface as the neighbor address. Specify the autonomous systemnumber

of the core network. Apply the BGP export policy.

user@CE1# set protocols bgp group PE-CE export BGP-export
user@CE1# set protocols bgp group PE-CE neighbor 10.0.16.2 peer-as 65000

user@CE2# set protocols bgp group PE-CE export BGP-export
user@CE2# set protocols bgp group PE-CE neighbor 10.0.24.1 peer-as 65000

user@CE3# set protocols bgp group PE-CE export BGP-export
user@CE3# set protocols bgp group PE-CE neighbor 10.0.79.1 peer-as 65000

6. On the PE routers, commit the configuration:

user@host> commit check
configuration check succeeds
user@host> commit
commit complete

7. On the PE routers, use the show bgp group pe-ce command to verify that the BGP

neighbors form a peer session.

user@PE1> show bgp group pe-ce
Group Type: External                               Local AS: 65000
  Name: PE-CE           Index: 1                   Flags: <>
  Export: [ BGP-export ] 
  Holdtime: 0
  Total peers: 1        Established: 1
10.0.16.1+60500

  green.inet.0: 2/3/3/0

Verify that the peer state for the CE routers is Established and that the IP address

configured on the peer SONET interface is shown as the peer.
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Configuring PIM on the PE Routers

Step-by-Step
Procedure

On the PE routers, enable an instance of PIM in each VPN. Configure the lo0.1, lo0.2,

and customer-facing SONET and Fast Ethernet interfaces. Specify the mode as

sparse.

1.

user@PE1# set routing-instances green protocols pim interface lo0.1 mode sparse
user@PE1# set routing-instances green protocols pim interface so-0/0/3.0mode
sparse

user@PE1# set routing-instances red protocols pim interface lo0.2mode sparse
user@PE1# set routing-instances red protocols pim interface fe-0/1/0.0mode
sparse

user@PE2# set routing-instances green protocols pim interface lo0.1 mode sparse
user@PE2# set routing-instances green protocols pim interface so-0/0/1.0mode
sparse

user@PE3# set routing-instances blue protocols pim interface lo0.1 mode sparse
user@PE3# set routing-instances blue protocols pim interface so-0/0/1.0mode
sparse

2. On the PE routers, commit the configuration:

user@host> commit check
configuration check succeeds
user@host> commit
commit complete

3. On the PE routers, use the show pim interfaces instance green command and

substitute the appropriate VRF instance name to verify that the PIM interfaces are

up.

user@PE1> show pim interfaces instance green
Instance: PIM.green

Name               Stat Mode       IP V State NbrCnt JoinCnt DR address
lo0.1              Up   Sparse      4 2 DR         0       0 10.10.1.1
lsi.0              Up   SparseDense 4 2 P2P        0       0
pe-1/2/0.32769     Up   Sparse      4 2 P2P        0       0
so-0/0/3.0         Up   Sparse      4 2 P2P        1       2
vt-1/2/0.1         Up   SparseDense 4 2 P2P        0       0
lsi.0              Up   SparseDense 6 2 P2P        0       0

Alsonotice that thenormalmode for thevirtual tunnel interfaceand label-switched

interface is SparseDense.

Configuring PIM on the CE Routers

Step-by-Step
Procedure

On the CE routers, configure the customer-facing and core-facing interfaces for

PIM. Specify the mode as sparse.

1.

user@CE1# set protocols pim interface fe-1/3/0.0mode sparse
user@CE1# set protocols pim interface so-0/0/3.0mode sparse

user@CE2# set protocols pim interface fe-0/1/1.0mode sparse
user@CE2# set protocols pim interface so-0/0/1.0mode sparse
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user@CE3# set protocols pim interface fe-0/1/0.0mode sparse
user@CE3# set protocols pim interface so-0/0/1.0mode sparse

Use the show pim interfaces command to verify that the PIM interfaces have been

configured to use sparse mode.

2. On the CE routers, commit the configuration:

user@host> commit check
configuration check succeeds
user@host> commit
commit complete

3. On the CE routers, use the show pim interfaces command to verify that the PIM

interface status is up.

user@CE1> show pim interfaces
Instance: PIM.master

Name               Stat Mode       IP V State NbrCnt JoinCnt DR address
fe-1/3/0.0         Up   Sparse      4 2 DR         0       0 10.10.12.1
pe-1/2/0.32769     Up   Sparse      4 2 P2P        0       0
so-0/0/3.0         Up   Sparse      4 2 P2P        1       1

Configuring the Rendezvous Points

Step-by-Step
Procedure

Configure Router PE1 to be the rendezvous point for the red VPN instance of PIM.

Specify the local lo0.2 address.

1.

user@PE1# set routing-instances red protocols pim rp local address 10.2.1.1

2. Configure Router PE2 to be the rendezvous point for the greenVPN instance of PIM.

Specify the lo0.1 address of Router PE2.

user@PE2# set routing-instances green protocols pim rp local address 10.10.22.2

3. Configure Router PE3 to be the rendezvous point for the blue VPN instance of PIM.

Specify the local lo0.1.

user@PE3# set routing-instances blue protocols pim rp local address 10.3.33.3

4. On thePE1, CE1, andCE2 routers, configure the static rendezvous point for the green

VPN instance of PIM. Specify the lo0.1 address of Router PE2.

user@PE1# set routing-instances green protocols pim rp static address 10.10.22.2

user@CE1# set protocols pim rp static address 10.10.22.2

user@CE2# set protocols pim rp static address 10.10.22.2

5. On Router CE3, configure the static rendezvous point for the blue VPN instance of

PIM. Specify the lo0.1 address of Router PE3.

user@CE3# set protocols pim rp static address 10.3.33.3

6. On the CE routers, commit the configuration:

user@host> commit check
configuration check succeeds
user@host> commit
commit complete
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7. On the PE routers, use the show pim rps instance <instance-name> command and

substitute the appropriate VRF instance name to verify that the RPs have been

correctly configured.

user@PE1> show pim rps instance <instance-name>
Instance: PIM.green
Address family INET
RP address               Type        Holdtime Timeout Groups Group prefixes
10.10.22.2               static             0    None      1 224.0.0.0/4

Address family INET6

Verify that the correct IP address is shown as the RP.

8. On the CE routers, use the show pim rps command to verify that the RP has been

correctly configured.

user@CE1> show pim rps
Instance: PIM.master
Address family INET
RP address               Type        Holdtime Timeout Groups Group prefixes
10.10.22.2               static             0    None      1 224.0.0.0/4

Address family INET6

Verify that the correct IP address is shown as the RP.

9. On Router PE1, use the show route table green.mvpn.0 | find 1 command to verify

that the type-1 routes have been received from the PE2 and PE3 routers.

user@PE1> show route table green.mvpn.0 | find 1
green.mvpn.0: 7 destinations, 9 routes (7 active, 1 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:192.168.1.1:1:192.168.1.1/240               
                   *[MVPN/70] 03:38:09, metric2 1
                      Indirect
1:192.168.1.1:2:192.168.1.1/240               
                   *[MVPN/70] 03:38:05, metric2 1
                      Indirect
1:192.168.2.1:1:192.168.2.1/240               
                   *[BGP/170] 03:12:18, localpref 100, from 192.168.2.1
                      AS path: I
                    > to 10.0.12.10 via ge-0/3/0.0
1:192.168.7.1:3:192.168.7.1/240               
                   *[BGP/170] 03:12:18, localpref 100, from 192.168.7.1
                      AS path: I
                    > to 10.0.17.14 via fe-0/1/1.0

10. On Router PE1, use the show route table green.mvpn.0 | find 5 command to verify

that the type-5 routes have been received from Router PE2.

Adesignated router (DR)sendsperiodic joinmessagesandprunemessages toward

a group-specific rendezvous point (RP) for each group for which it has active

members.When a PIM router learns about a source, it originates aMulticast Source

Discovery Protocol (MSDP) source-addressmessage if it is theDRon the upstream

interface. If an MBGPMVPN is also configured, the PE device originates a type-5

MVPN route.

user@PE1> show route table green.mvpn.0 | find 5
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5:192.168.2.1:1:32:10.10.12.52:32:224.1.1.1/240               
                   *[BGP/170] 03:12:18, localpref 100, from 192.168.2.1
                      AS path: I
                    > to 10.0.12.10 via ge-0/3/0.0

11. On Router PE1, use the show route table green.mvpn.0 | find 7 command to verify

that the type-7 routes have been received from Router PE2.

user@PE1> show route table green.mvpn.0 | find 7
7:192.168.1.1:1:65000:32:10.10.12.52:32:224.1.1.1/240               
                   *[MVPN/70] 03:22:47, metric2 1
                      Multicast (IPv4)
                    [PIM/105] 03:34:18
                      Multicast (IPv4)
                    [BGP/170] 03:12:18, localpref 100, from 192.168.2.1
                      AS path: I
                    > to 10.0.12.10 via ge-0/3/0.0

12. On Router PE1, use the show route advertising-protocol bgp 192.168.2.1 table

green.mvpn.0 detail command to verify that the routes advertised by Router PE2

use the PMSI attribute set to RSVP-TE.

user@PE1> show route advertising-protocol bgp 192.168.2.1 table green.mvpn.0 detail
green.mvpn.0: 7 destinations, 9 routes (7 active, 1 holddown, 0 hidden)
* 1:192.168.1.1:1:192.168.1.1/240 (1 entry, 1 announced)
 BGP group group-mvpn type Internal
     Route Distinguisher: 192.168.1.1:1
     Nexthop: Self
     Flags: Nexthop Change
     Localpref: 100
     AS path: [65000] I
     Communities: target:65000:1

PMSI: Flags 0:RSVP-TE:label[0:0:0]:Session_13[192.168.1.1:0:56822:192.168.1.1]

Testing MVPN Extranets

Step-by-Step
Procedure

1. Start the multicast receiver device connected to Router CE2.

Start the multicast sender device connected to Router CE1.2.

3. Verify that the receiver receives the multicast stream.

4. OnRouter PE1, display the provider tunnel tomulticast groupmapping by using the

showmvpn c-multicast command.

user@PE1> showmvpn c-multicast
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: green
  C-mcast IPv4 (S:G)            Ptnl                           St
  10.10.12.52/32:224.1.1.1/32 RSVP-TE P2MP:192.168.1.1, 56822,192.168.1.1         RM
  0.0.0.0/0:239.255.255.250/32
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel
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Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: red
  C-mcast IPv4 (S:G)            Ptnl                           St
  10.10.12.52/32:224.1.1.1/32                                          DS
  0.0.0.0/0:224.1.1.1/32      

5. On Router PE2, use the show route table green.mvpn.0 | find 6 command to verify

that the type-6 routes have been created as a result of receiving PIM joinmessages.

user@PE2> show route table green.mvpn.0 | find 6
6:192.168.2.1:1:65000:32:10.10.22.2:32:224.1.1.1/240               
                   *[PIM/105] 04:01:23
                      Multicast (IPv4)
6:192.168.2.1:1:65000:32:10.10.22.2:32:239.255.255.250/240               
                   *[PIM/105] 22:39:46
                      Multicast (IPv4)

NOTE: Themulticast address 239.255.255.250 shown in the preceding
step is not related to this example. This address is sent by some host
machines.

6. Start the multicast receiver device connected to Router CE3.

7. Verify that the receiver is receiving the multicast stream.

8. On Router PE2, use the show route table green.mvpn.0 | find 6 command to verify

that the type-6 routes have been created as a result of receiving PIM joinmessages

from themulticast receiver device connected to Router CE3.

user@PE2> show route table green.mvpn.0 | find 6
6:192.168.2.1:1:65000:32:10.10.22.2:32:239.255.255.250/240               
                   *[PIM/105] 06:43:39
                      Multicast (IPv4)

9. Start the multicast receiver device directly connected to Router PE1.

10. Verify that the receiver is receiving the multicast stream.

11. On Router PE1, use the show route table green.mvpn.0 | find 6 command to verify

that the type-6 routes have been created as a result of receiving PIM joinmessages

from the directly connectedmulticast receiver device.

user@PE1> show route table green.mvpn.0 | find 6
6:192.168.1.1:2:65000:32:10.2.1.1:32:224.1.1.1/240               
                   *[PIM/105] 00:02:32
                      Multicast (IPv4)
6:192.168.1.1:2:65000:32:10.2.1.1:32:239.255.255.250/240               
                   *[PIM/105] 00:05:49
                      Multicast (IPv4)

NOTE: Themulticastaddress255.255.255.250shown in thestepabove
is not related to this example.
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Results

The configuration and verification parts of this example have been completed. The

following section is for your reference.

The relevant sample configuration for Router CE1 follows.

Router CE1 interfaces {
so-0/0/3 {
unit 0 {
description "to PE1 so-0/0/3.0";
family inet {
address 10.0.16.1/30;

}
}

}
fe-1/3/0 {
unit 0 {
family inet {
address 10.10.12.1/24;

}
}

}
lo0 {
unit 0 {
description "CE1 Loopback";
family inet {
address 192.168.6.1/32 {
primary;

}
address 127.0.0.1/32;

}
}

}
}
routing-options {
autonomous-system 65001;
router-id 192.168.6.1;
forwarding-table {
export load-balance;

}
}
protocols {
bgp {
group PE-CE {
export BGP-export;
neighbor 10.0.16.2 {
peer-as 65000;

}
}

}
pim {
rp {
static {
address 10.10.22.2;

}
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}
interface fe-1/3/0.0 {
mode sparse;

}
interface so-0/0/3.0 {
mode sparse;

}
}

}
policy-options {
policy-statement BGP-export {
term t1 {
from protocol direct;
then accept;

}
term t2 {
from protocol static;
then accept;

}
}
policy-statement load-balance {
then {
load-balance per-packet;

}
}

}

The relevant sample configuration for Router PE1 follows.

Router PE1 interfaces {
so-0/0/3 {
unit 0 {
description "to CE1 so-0/0/3.0";
family inet {
address 10.0.16.2/30;

}
}

}
fe-0/1/0 {
unit 0 {
description "to H2";
family inet {
address 10.2.11.2/30;

}
}

}
fe-0/1/1 {
unit 0 {
description "to PE3 fe-0/1/1.0";
family inet {
address 10.0.17.13/30;

}
family mpls;

}
}

ge-0/3/0 {
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unit 0 {
description "to PE2 ge-1/3/0.0";
family inet {
address 10.0.12.9/30;

}
family mpls;

}
}
vt-1/2/0 {
unit 1 {
description "green VRFmulticast vt";
family inet;

}
unit 2 {
description "red VRF unicast andmulticast vt";
family inet;

}
unit 3 {
description "blue VRFmulticast vt";
family inet;

}
}
lo0 {
unit 0 {
description "PE1 Loopback";
family inet {
address 192.168.1.1/32 {
primary;

}
address 127.0.0.1/32;

}
}
unit 1 {
description "green VRF loopback";
family inet {
address 10.10.1.1/32;

}
}
unit 2 {
description "red VRF loopback";
family inet {
address 10.2.1.1/32;

}
}

}
}
routing-options {
autonomous-system 65000;
router-id 192.168.1.1;
forwarding-table {
export load-balance;

}
}
protocols {
rsvp {
interface ge-0/3/0.0;
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interface fe-0/1/1.0;
interface lo0.0;
interface fxp0.0 {
disable;

}
}
mpls {
interface ge-0/3/0.0;
interface fe-0/1/1.0;
interface fxp0.0 {
disable;

}
}
bgp {
group group-mvpn {
type internal;
local-address 192.168.1.1;
family inet-vpn {
unicast;

}
family inet-mvpn {
signaling;

}
neighbor 192.168.2.1;
neighbor 192.168.7.1;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface ge-0/3/0.0 {
metric 100;

}
interface fe-0/1/1.0 {
metric 100;

}
interface lo0.0 {
passive;

}
interface fxp0.0 {
disable;

}
}

}
ldp {
deaggregate;
interface ge-0/3/0.0;
interface fe-0/1/1.0;
interface fxp0.0 {
disable;

}
interface lo0.0;

}
}
policy-options {
policy-statement BGP-export {
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term t1 {
from protocol direct;
then accept;

}
term t2 {
from protocol static;
then accept;

}
}
policy-statement green-red-blue-import {
term t1 {
from community [ green-com red-com blue-com ];
then accept;

}
term t2 {
then reject;

}
}
policy-statement load-balance {
then {
load-balance per-packet;

}
}
community green-commembers target:65000:1;
community red-commembers target:65000:2;
community blue-commembers target:65000:3;

}
routing-instances {
green {
instance-type vrf;
interface so-0/0/3.0;
interface vt-1/2/0.1 {
multicast;

}
interface lo0.1;
route-distinguisher 192.168.1.1:1;
provider-tunnel {
rsvp-te {
label-switched-path-template {
default-template;

}
}

}
vrf-import green-red-blue-import;
vrf-target export target:65000:1;
vrf-table-label;
routing-options {
auto-export;

}
protocols {
bgp {
group PE-CE {
export BGP-export;
neighbor 10.0.16.1 {
peer-as 65001;

}
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}
}
pim {
rp {
static {
address 10.10.22.2;

}
}
interface so-0/0/3.0 {
mode sparse;

}
interface lo0.1 {a
mode sparse;

}
}
mvpn;

}
red {
instance-type vrf;
interface fe-0/1/0.0;
interface vt-1/2/0.2;
interface lo0.2;
route-distinguisher 192.168.1.1:2;
provider-tunnel {
rsvp-te {
label-switched-path-template {
default-template;

}
}

}
vrf-import green-red-blue-import;
vrf-target export target:65000:2;
routing-options {
auto-export;

}
protocols {
pim {
rp {
local {
address 10.2.1.1;

}
}
interface fe-0/1/0.0 {
mode sparse;

}
interface lo0.2 {
mode sparse;

}
}
mvpn;

}
}

}

The relevant sample configuration for Router PE2 follows.
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Router PE2 interfaces {
so-0/0/1 {
unit 0 {
description "to CE2 so-0/0/1:0.0";
family inet {
address 10.0.24.1/30;

}
}

}
fe-0/1/3 {
unit 0 {
description "to PE3 fe-0/1/3.0";
family inet {
address 10.0.27.13/30;

}
family mpls;

}
vt-1/2/0 {
unit 1 {
description "green VRF unicast andmulticast vt";
family inet;

}
unit 3 {
description "blue VRF unicast andmulticast vt";
family inet;

}
}

}
ge-1/3/0 {
unit 0 {
description "to PE1 ge-0/3/0.0";
family inet {
address 10.0.12.10/30;

}
family mpls;

}
}
lo0 {
unit 0 {
description "PE2 Loopback";
family inet {
address 192.168.2.1/32 {
primary;

}
address 127.0.0.1/32;

}
}
unit 1 {
description "green VRF loopback";
family inet {
address 10.10.22.2/32;

}
}

}
routing-options {
router-id 192.168.2.1;
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autonomous-system 65000;
forwarding-table {
export load-balance;

}
}
protocols {
rsvp {
interface fe-0/1/3.0;
interface ge-1/3/0.0;
interface lo0.0;
interface fxp0.0 {
disable;

}
}
mpls {
interface fe-0/1/3.0;
interface ge-1/3/0.0;
interface fxp0.0 {
disable;

}
}
bgp {
group group-mvpn {
type internal;
local-address 192.168.2.1;
family inet-vpn {
unicast;

}
family inet-mvpn {
signaling;

}
neighbor 192.168.1.1;
neighbor 192.168.7.1;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface fe-0/1/3.0 {
metric 100;

}
interface ge-1/3/0.0 {
metric 100;

}
interface lo0.0 {
passive;

}
interface fxp0.0 {
disable;

}
}

}
ldp {
deaggregate;
interface fe-0/1/3.0;
interface ge-1/3/0.0;
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interface fxp0.0 {
disable;

}
interface lo0.0;

}
}
policy-options {
policy-statement BGP-export {
term t1 {
from protocol direct;
then accept;

}
term t2 {
from protocol static;
then accept;

}
}
policy-statement green-red-blue-import {
term t1 {
from community [ green-com red-com blue-com ];
then accept;

}
term t2 {
then reject;

}
}
policy-statement load-balance {
then {
load-balance per-packet;

}
}
community green-commembers target:65000:1;
community red-commembers target:65000:2;
community blue-commembers target:65000:3;

}
routing-instances {
green {
instance-type vrf;
interface so-0/0/1.0;
interface vt-1/2/0.1;
interface lo0.1;
route-distinguisher 192.168.2.1:1;
provider-tunnel {
rsvp-te {
label-switched-path-template {
default-template;

}
}

}
vrf-import green-red-blue-import;
vrf-target export target:65000:1;
routing-options {
auto-export;

}
protocols {
bgp {
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group PE-CE {
export BGP-export;
neighbor 10.0.24.2 {
peer-as 65009;

}
}

}
pim {
rp {
local {
address 10.10.22.2;

}
}
interface so-0/0/1.0 {
mode sparse;

}
interface lo0.1 {
mode sparse;

}
}
mvpn;

}
}

}
}

The relevant sample configuration for Router CE2 follows.

Router CE2 interfaces {
fe-0/1/1 {
unit 0 {
description "to H4";
family inet {
address 10.10.11.2/24;

}
}

}
so-0/0/1 {
unit 0 {
description "to PE2 so-0/0/1";
family inet {
address 10.0.24.2/30;

}
}

}
lo0 {
unit 0 {
description "CE2 Loopback";
family inet {
address 192.168.4.1/32 {
primary;

}
address 127.0.0.1/32;

}
}

}
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}
routing-options {
router-id 192.168.4.1;
autonomous-system 65009;
forwarding-table {
export load-balance;

}
}
protocols {
bgp {
group PE-CE {
export BGP-export;
neighbor 10.0.24.1 {
peer-as 65000;

}
}

}
pim {
rp {
static {
address 10.10.22.2;

}
}
interface so-0/0/1.0 {
mode sparse;

}
interface fe-0/1/1.0 {
mode sparse;

}
}

}
policy-options {
policy-statement BGP-export {
term t1 {
from protocol direct;
then accept;

}
term t2 {
from protocol static;
then accept;

}
}
policy-statement load-balance {
then {
load-balance per-packet;

}
}

}

The relevant sample configuration for Router PE3 follows.

Router PE3 interfaces {
so-0/0/1 {
unit 0 {
description "to CE3 so-0/0/1.0";
family inet {
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address 10.0.79.1/30;
}

}
}
fe-0/1/1 {
unit 0 {
description "to PE1 fe-0/1/1.0";
family inet {
address 10.0.17.14/30;

}
family mpls;

}
}
fe-0/1/3 {
unit 0 {
description "to PE2 fe-0/1/3.0";
family inet {
address 10.0.27.14/30;

}
family mpls;

}
}
vt-1/2/0 {
unit 3 {
description "blue VRF unicast andmulticast vt";
family inet;

}
}
lo0 {
unit 0 {
description "PE3 Loopback";
family inet {
address 192.168.7.1/32 {
primary;

}
address 127.0.0.1/32;

}
}
unit 1 {
description "blue VRF loopback";
family inet {
address 10.3.33.3/32;

}
}

}
}
routing-options {
router-id 192.168.7.1;
autonomous-system 65000;
forwarding-table {
export load-balance;

}
}
protocols {
rsvp {
interface fe-0/1/3.0;
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interface fe-0/1/1.0;
interface lo0.0;
interface fxp0.0 {
disable;

}
}
mpls {
interface fe-0/1/3.0;
interface fe-0/1/1.0;
interface fxp0.0 {
disable;

}
}
bgp {
group group-mvpn {
type internal;
local-address 192.168.7.1;
family inet-vpn {
unicast;

}
family inet-mvpn {
signaling;

}
neighbor 192.168.1.1;
neighbor 192.168.2.1;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface fe-0/1/3.0 {
metric 100;

}
interface fe-0/1/1.0 {
metric 100;

}
interface lo0.0 {
passive;

}
interface fxp0.0 {
disable;

}
}

}
ldp {
deaggregate;
interface fe-0/1/3.0;
interface fe-0/1/1.0;
interface fxp0.0 {
disable;

}
interface lo0.0;

}
}
policy-options {
policy-statement BGP-export {
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term t1 {
from protocol direct;
then accept;

}
term t2 {
from protocol static;
then accept;

}
}
policy-statement green-red-blue-import {
term t1 {
from community [ green-com red-com blue-com ];
then accept;

}
term t2 {
then reject;

}
}
policy-statement load-balance {
then {
load-balance per-packet;

}
}
community green-commembers target:65000:1;
community red-commembers target:65000:2;
community blue-commembers target:65000:3;

}
routing-instances {
blue {
instance-type vrf;
interface vt-1/2/0.3;
interface so-0/0/1.0;
interface lo0.1;
route-distinguisher 192.168.7.1:3;
provider-tunnel {
rsvp-te {
label-switched-path-template {
default-template;

}
}

}
vrf-import green-red-blue-import;
vrf-target target:65000:3;
routing-options {
auto-export;

}
protocols {
bgp {
group PE-CE {
export BGP-export;
neighbor 10.0.79.2 {
peer-as 65003;

}
}

}
pim {
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rp {
local {
address 10.3.33.3;

}
}
interface so-0/0/1.0 {
mode sparse;

}
interface lo0.1 {
mode sparse;

}
}
mvpn ;

}
}

}

The relevant sample configuration for Router CE3 follows.

Router CE3 interfaces {
so-0/0/1 {
unit 0 {
description "to PE3";
family inet {
address 10.0.79.2/30;

}
}

}
fe-0/1/0 {
unit 0 {
description "to H3";
family inet {
address 10.3.11.3/24;

}
}

}
lo0 {
unit 0 {
description "CE3 loopback";
family inet {
address 192.168.9.1/32 {
primary;

}
address 127.0.0.1/32;

}
}

}
}
routing-options {
router-id 192.168.9.1;
autonomous-system 65003;
forwarding-table {
export load-balance;

}
}
protocols {
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bgp {
group PE-CE {
export BGP-export;
neighbor 10.0.79.1 {
peer-as 65000;

}
}

}
pim {
rp {
static {
address 10.3.33.3;

}
}
interface so-0/0/1.0 {
mode sparse;

}
interface fe-0/1/0.0 {
mode sparse;

}
}

}
policy-options {
policy-statement BGP-export {
term t1 {
from protocol direct;
then accept;

}
term t2 {
from protocol static;
then accept;

}
}
policy-statement load-balance {
then {
load-balance per-packet;

}
}

}

Related
Documentation

Configuring Multiprotocol BGPMulticast VPNs on page 409•

• Multiprotocol BGPMVPNs Overview on page 357
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Understanding Redundant Virtual Tunnel Interfaces in MBGPMVPNs

In multiprotocol BGP (MBGP)multicast VPNs (MVPNs), VT interfaces are needed for

multicast traffic on routing devices that function as combined provider edge (PE) and

provider core (P) routers tooptimizebandwidthusageoncore links. VT interfacesprevent

traffic replication when a P router also acts as a PE router (an exit point for multicast

traffic).

Starting in Junos OS Release 12.3, you can configure up to eight VT interfaces in a routing

instance, thus providing Tunnel PIC redundancy inside the samemulticast VPN routing

instance. When the active VT interface fails, the secondary one takes over, and you can

continuemanaging multicast traffic with no duplication.

Redundant VT interfaces are supported with RSVP point-to-multipoint provider tunnels

as well as multicast LDP provider tunnels. This feature also works for extranets.

You can configure one of the VT interfaces to be the primary interface. If a VT interface

is configured as the primary, it becomes the next hop that is used for traffic coming in

from the core on the label-switched path (LSP) into the routing instance. When a VT

interface is configured to be primary and the VT interface is used for both unicast and

multicast traffic, only the multicast traffic is affected.

If noVT interface is configured tobe theprimary or if theprimaryVT interface is unusable,

one of the usable configured VT interfaces is chosen to be the next hop that is used for

traffic coming in from the core on the LSP into the routing instance. If the VT interface in

use goes down for any reason, another usable configured VT interface in the routing

instance is chosen. When the VT interface in use changes, all multicast routes in the

instancealso switch their reverse-path forwarding (RPF) interface to thenewVT interface

to allow the traffic to be received.

To realize the full benefit of redundancy,we recommend thatwhenyouconfiguremultiple

VT interfaces, at least one of the VT interfaces be on a different Tunnel PIC from the

other VT interfaces. However, Junos OS does not enforce this.

Related
Documentation

Example:ConfiguringRedundantVirtualTunnel Interfaces inMBGPMVPNsonpage528•

Example: Configuring Redundant Virtual Tunnel Interfaces in MBGPMVPNs

This example shows how to configure redundant virtual tunnel (VT) interfaces in

multiprotocol BGP (MBGP)multicast VPNs (MVPNs). To configure, includemultiple VT

interfaces in the routing instance and, optionally, apply the primary statement to one of

the VT interfaces.

• Requirements on page 529

• Overview on page 529

• Configuration on page 529

• Verification on page 536
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Requirements

The routing device that has redundant VT interfaces configuredmust be running Junos

OS Release 12.3 or later.

Overview

In this example, Device PE2 has redundant VT interfaces configured in a multicast LDP

routing instance, and one of the VT interfaces is assigned to be the primary interface.

Figure 77 on page 529 shows the topology used in this example.

Figure 77: Multiple VT Interfaces in MBGPMVPN Topology
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“CLI Quick Configuration” on page 529 shows the configuration for the customer edge

(CE), provider (P), and provider edge (PE) devices in Figure 77 on page 529. The section

“Step-by-Step Procedure” on page 532 describes the steps on Device PE2.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device CE1 set interfaces ge-1/2/0 unit 0 family inet address 10.1.1.1/30
set interfaces ge-1/2/0 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 192.0.2.1/24
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.0
set protocols pim rp static address 198.51.100.0
set protocols pim interface all
set routing-options router-id 192.0.2.1

Device CE2 set interfaces ge-1/2/0 unit 0 family inet address 10.1.1.18/30
set interfaces ge-1/2/0 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 192.0.2.6/24
set protocols sap listen 224.1.1.1
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.0
set protocols pim rp static address 198.51.100.0
set protocols pim interface all
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set routing-options router-id 192.0.2.6

Device CE3 set interfaces ge-1/2/0 unit 0 family inet address 10.1.1.22/30
set interfaces ge-1/2/0 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 192.0.2.7/24
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.0
set protocols pim rp static address 198.51.100.0
set protocols pim interface all
set routing-options router-id 192.0.2.7

Device P set interfaces ge-1/2/0 unit 0 family inet address 10.1.1.6/30
set interfaces ge-1/2/0 unit 0 family mpls
set interfaces ge-1/2/1 unit 0 family inet address 10.1.1.9/30
set interfaces ge-1/2/1 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 192.0.2.3/24
set protocolsmpls interface ge-1/2/0.0
set protocolsmpls interface ge-1/2/1.0
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.0
set protocols ospf area 0.0.0.0 interface ge-1/2/1.0
set protocols ldp interface ge-1/2/0.0
set protocols ldp interface ge-1/2/1.0
set protocols ldp p2mp
set routing-options router-id 192.0.2.3

Device PE1 set interfaces ge-1/2/0 unit 0 family inet address 10.1.1.2/30
set interfaces ge-1/2/0 unit 0 family mpls
set interfaces ge-1/2/1 unit 0 family inet address 10.1.1.5/30
set interfaces ge-1/2/1 unit 0 family mpls
set interfaces vt-1/2/0 unit 2 family inet
set interfaces lo0 unit 0 family inet address 192.0.2.2/24
set interfaces lo0 unit 1 family inet address 198.51.100.0/24
set protocolsmpls interface ge-1/2/1.0
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 192.0.2.2
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 192.0.2.4
set protocols bgp group ibgp neighbor 192.0.2.5
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/1.0
set protocols ldp interface ge-1/2/1.0
set protocols ldp p2mp
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface ge-1/2/0.0
set routing-instances vpn-1 interface vt-1/2/0.2multicast
set routing-instances vpn-1 interface lo0.1
set routing-instances vpn-1 route-distinguisher 100:100
set routing-instances vpn-1 provider-tunnel ldp-p2mp
set routing-instances vpn-1 vrf-target target:1:1
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.1 passive
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set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/0.0
set routing-instances vpn-1 protocols pim rp static address 198.51.100.0
set routing-instances vpn-1 protocols pim interface ge-1/2/0.0mode sparse
set routing-instances vpn-1 protocolsmvpn
set routing-options router-id 192.0.2.2
set routing-options autonomous-system 1001

Device PE2 set interfaces ge-1/2/0 unit 0 family inet address 10.1.1.10/30
set interfaces ge-1/2/0 unit 0 family mpls
set interfaces ge-1/2/2 unit 0 family inet address 10.1.1.13/30
set interfaces ge-1/2/2 unit 0 family mpls
set interfaces ge-1/2/1 unit 0 family inet address 10.1.1.17/30
set interfaces ge-1/2/1 unit 0 family mpls
set interfaces vt-1/1/0 unit 0 family inet
set interfaces vt-1/2/1 unit 0 family inet
set interfaces lo0 unit 0 family inet address 192.0.2.4/24
set interfaces lo0 unit 1 family inet address 203.0.113.4/24
set protocolsmpls interface ge-1/2/0.0
set protocolsmpls interface ge-1/2/2.0
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 192.0.2.4
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 192.0.2.2
set protocols bgp group ibgp neighbor 192.0.2.5
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.0
set protocols ospf area 0.0.0.0 interface ge-1/2/2.0
set protocols ldp interface ge-1/2/0.0
set protocols ldp interface ge-1/2/2.0
set protocols ldp p2mp
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface vt-1/1/0.0multicast
set routing-instances vpn-1 interface vt-1/1/0.0 primary
set routing-instances vpn-1 interface vt-1/2/1.0multicast
set routing-instances vpn-1 interface ge-1/2/1.0
set routing-instances vpn-1 interface lo0.1
set routing-instances vpn-1 route-distinguisher 100:100
set routing-instances vpn-1 vrf-target target:1:1
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.1 passive
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/1.0
set routing-instances vpn-1 protocols pim rp static address 198.51.100.0
set routing-instances vpn-1 protocols pim interface ge-1/2/1.0mode sparse
set routing-instances vpn-1 protocolsmvpn
set routing-options router-id 192.0.2.4
set routing-options autonomous-system 1001

Device PE3 set interfaces ge-1/2/0 unit 0 family inet address 10.1.1.14/30
set interfaces ge-1/2/0 unit 0 family mpls
set interfaces ge-1/2/1 unit 0 family inet address 10.1.1.21/30
set interfaces ge-1/2/1 unit 0 family mpls
set interfaces vt-1/2/0 unit 5 family inet
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set interfaces lo0 unit 0 family inet address 192.0.2.5/24
set interfaces lo0 unit 1 family inet address 203.0.113.5/24
set protocolsmpls interface ge-1/2/0.0
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 192.0.2.5
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 192.0.2.2
set protocols bgp group ibgp neighbor 192.0.2.4
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.0
set protocols ldp interface ge-1/2/0.0
set protocols ldp p2mp
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface vt-1/2/0.5multicast
set routing-instances vpn-1 interface ge-1/2/1.0
set routing-instances vpn-1 interface lo0.1
set routing-instances vpn-1 route-distinguisher 100:100
set routing-instances vpn-1 vrf-target target:1:1
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.1 passive
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/1.0
set routing-instances vpn-1 protocols pim rp static address 198.51.100.0
set routing-instances vpn-1 protocols pim interface ge-1/2/1.0mode sparse
set routing-instances vpn-1 protocolsmvpn
set routing-options router-id 192.0.2.5
set routing-options autonomous-system 1001

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure redundant VT interfaces in an MBGPMVPN:

1. Configure the physical interfaces and loopback interfaces.

[edit interfaces]
user@PE2# set ge-1/2/0 unit 0 family inet address 10.1.1.10/30
user@PE2# set ge-1/2/0 unit 0 family mpls

user@PE2# set ge-1/2/2 unit 0 family inet address 10.1.1.13/30
user@PE2# set ge-1/2/2 unit 0 family mpls

user@PE2# set ge-1/2/1 unit 0 family inet address 10.1.1.17/30
user@PE2# set ge-1/2/1 unit 0 family mpls

user@PE2# set lo0 unit 0 family inet address 192.0.2.4/24
user@PE2# set lo0 unit 1 family inet address 203.0.113.4/24

2. Configure the VT interfaces.

Each VT interface is configurable under one routing instance.

[edit interfaces]
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user@PE2# set vt-1/1/0 unit 0 family inet
user@PE2# set vt-1/2/1 unit 0 family inet

3. Configure MPLS on the physical interfaces.

[edit protocols mpls]
user@PE2# set interface ge-1/2/0.0
user@PE2# set interface ge-1/2/2.0

4. Configure BGP.

[edit protocols bgp group ibgp]
user@PE2# set type internal
user@PE2# set local-address 192.0.2.4
user@PE2# set family inet-vpn any
user@PE2# set family inet-mvpn signaling
user@PE2# set neighbor 192.0.2.2
user@PE2# set neighbor 192.0.2.5

5. Configure an interior gateway protocol.

[edit protocols ospf area 0.0.0.0]
user@PE2# set interface lo0.0 passive
user@PE2# set interface ge-1/2/0.0
user@PE2# set interface ge-1/2/2.0

6. Configure LDP.

[edit protocols ldp]
user@PE2# set interface ge-1/2/0.0
user@PE2# set interface ge-1/2/2.0
user@PE2# set p2mp

7. Configure the routing policy.

[edit policy-options policy-statement parent_vpn_routes]
user@PE2# set from protocol bgp
user@PE2# set then accept

8. Configure the routing instance.

[edit routing-instances vpn-1]
user@PE2# set instance-type vrf
user@PE2# set interface ge-1/2/1.0
user@PE2# set interface lo0.1
user@PE2# set route-distinguisher 100:100
user@PE2# set vrf-target target:1:1
user@PE2# set protocols ospf export parent_vpn_routes
user@PE2# set protocols ospf area 0.0.0.0 interface lo0.1 passive
user@PE2# set protocols ospf area 0.0.0.0 interface ge-1/2/1.0
user@PE2# set protocols pim rp static address 198.51.100.0
user@PE2# set protocols pim interface ge-1/2/1.0mode sparse
user@PE2# set protocolsmvpn

9. Configure redundant VT interfaces in the routing instance.

Make vt-1/1/0.0 the primary interface.

[edit routing-instances vpn-1]
user@PE2# set interface vt-1/1/0.0multicast primary
user@PE2# set interface vt-1/2/1.0multicast
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10. Configure the router ID and autonomous system (AS) number.

[edit routing-options]
user@PE2# set router-id 192.0.2.4
user@PE2# set autonomous-system 1001

Results From configuration mode, confirm your configuration by entering the show interfaces,
showprotocols,showpolicy-options,showrouting-instances, andshowrouting-options
commands. If the output does not display the intended configuration, repeat the

configuration instructions in this example to correct it.

user@PE2# show interfaces
ge-1/2/0 {
unit 0 {
family inet {
address 10.1.1.10/30;

}
family mpls;

}
}
ge-1/2/2 {
unit 0 {
family inet {
address 10.1.1.13/30;

}
family mpls;

}
}
ge-1/2/1 {
unit 0 {
family inet {
address 10.1.1.17/30;

}
family mpls;

}
}
vt-1/1/0 {
unit 0 {
family inet;

}
}
vt-1/2/1 {
unit 0 {
family inet;

}
}
lo0 {
unit 0 {
family inet {
address 192.0.2.4/24;

}
}
unit 1 {
family inet {
address 203.0.113.4/24;
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}
}

}

user@PE2# show protocols
mpls {
interface ge-1/2/0.0;
interface ge-1/2/2.0;

}
bgp {
group ibgp {
type internal;
local-address 192.0.2.4;
family inet-vpn {
any;

}
family inet-mvpn {
signaling;

}
neighbor 192.0.2.2;
neighbor 192.0.2.5;

}
}
ospf {
area 0.0.0.0 {
interface lo0.0 {
passive;

}
interface ge-1/2/0.0;
interface ge-1/2/2.0;

}
}
ldp {
interface ge-1/2/0.0;
interface ge-1/2/2.0;
p2mp;

}

user@PE2# show policy-options
policy-statement parent_vpn_routes {
from protocol bgp;
then accept;

}

user@PE2# show routing-instances
vpn-1 {
instance-type vrf;
interface vt-1/1/0.0 {
multicast;
primary;

}
interface vt-1/2/1.0 {
multicast;

}
interface ge-1/2/1.0;
interface lo0.1;
route-distinguisher 100:100;
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vrf-target target:1:1;
protocols {
ospf {
export parent_vpn_routes;
area 0.0.0.0 {
interface lo0.1 {
passive;

}
interface ge-1/2/1.0;

}
}
pim {
rp {
static {
address 198.51.100.0;

}
}
interface ge-1/2/1.0 {
mode sparse;

}
}
mvpn;

}
}

user@PE2# show routing-options
router-id 192.0.2.4;
autonomous-system 1001;

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

NOTE: The showmulticast route extensive instance instance-name command

also displays the VT interface in themulticast forwarding table when
multicast traffic is transmitted across the VPN.

Checking the LSP Route

Purpose Verify that the expected LT interface is assigned to the LDP-learned route.

Action From operational mode, enter the show route tablempls command.1.

user@PE2> show route tablempls
mpls.0: 13 destinations, 13 routes (13 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0                  *[MPLS/0] 02:09:36, metric 1
                         Receive
1                  *[MPLS/0] 02:09:36, metric 1
                         Receive
2                  *[MPLS/0] 02:09:36, metric 1
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                         Receive
13                 *[MPLS/0] 02:09:36, metric 1
                         Receive
299776             *[LDP/9] 02:09:14, metric 1
                    >    via ge-1/2/0.0, Pop      
299776(S=0)        *[LDP/9] 02:09:14, metric 1
                    >    via ge-1/2/0.0, Pop      
299792             *[LDP/9] 02:09:09, metric 1
                    >    via ge-1/2/2.0, Pop      
299792(S=0)        *[LDP/9] 02:09:09, metric 1
                    >    via ge-1/2/2.0, Pop      
299808             *[LDP/9] 02:09:04, metric 1
                    >    via ge-1/2/0.0, Swap 299808
299824             *[VPN/170] 02:08:56
                    >    via ge-1/2/1.0, Pop      
299840             *[VPN/170] 02:08:56
                    >    via ge-1/2/1.0, Pop      
299856             *[VPN/170] 02:08:56
                      receive table vpn-1.inet.0, Pop      
299872             *[LDP/9] 02:08:54, metric 1
                    >    via vt-1/1/0.0, Pop      
                         via ge-1/2/2.0, Swap 299872

2. From configuration mode, change the primary VT interface by removing the primary

statement from the vt-1/1/0.0 interface and adding it to the vt-1/2/1.0 interface.

[edit routing-instances vpn-1]
user@PE2# delete interface vt-1/1/0.0 primary
user@PE2# set interface vt-1/2/1.0 primary
user@PE2# commit

3. From operational mode, enter the show route tablempls command.

user@PE2> show route tablempls
mpls.0: 13 destinations, 13 routes (13 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0                  *[MPLS/0] 02:09:36, metric 1
                         Receive
1                  *[MPLS/0] 02:09:36, metric 1
                         Receive
2                  *[MPLS/0] 02:09:36, metric 1
                         Receive
13                 *[MPLS/0] 02:09:36, metric 1
                         Receive
299776             *[LDP/9] 02:09:14, metric 1
                    >    via ge-1/2/0.0, Pop      
299776(S=0)        *[LDP/9] 02:09:14, metric 1
                    >    via ge-1/2/0.0, Pop      
299792             *[LDP/9] 02:09:09, metric 1
                    >    via ge-1/2/2.0, Pop      
299792(S=0)        *[LDP/9] 02:09:09, metric 1
                    >    via ge-1/2/2.0, Pop      
299808             *[LDP/9] 02:09:04, metric 1
                    >    via ge-1/2/0.0, Swap 299808
299824             *[VPN/170] 02:08:56
                    >    via ge-1/2/1.0, Pop      
299840             *[VPN/170] 02:08:56
                    >    via ge-1/2/1.0, Pop      
299856             *[VPN/170] 02:08:56
                      receive table vpn-1.inet.0, Pop      
299872             *[LDP/9] 02:08:54, metric 1
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                    >    via vt-1/2/1.0, Pop      
                         via ge-1/2/2.0, Swap 299872

Meaning With the original configuration, the output shows the vt-1/1/0.0 interface. If you change

the primary interface to vt-1/2/1.0, the output shows the vt-1/2/1.0 interface.

Related
Documentation

Understanding Redundant Virtual Tunnel Interfaces in MBGPMVPNs on page 528•

Example: Configuring PIM State Limits

• Controlling PIM Resources for Multicast VPNs Overview on page 538

• Example: Configuring PIM State Limits on page 540

Controlling PIM Resources for Multicast VPNs Overview

A service provider networkmust protect itself frompotential attacks frommisconfigured

or misbehaving customer edge (CE) devices and their associated VPN routing and

forwarding (VRF) routing instances. Misbehaving CE devices can potentially advertise a

large number ofmulticast routes toward aprovider edge (PE) device, thereby consuming

memory on the PE device and using other system resources in the network that are

reserved for routes belonging to other VPNs.

To protect against potential misbehaving CE devices and VRF routing instances for

specific multicast VPNs (MVPNs), you can control the following Protocol Independent

Multicast (PIM) resources:

• Limit the number of accepted PIM join messages for any-source groups (*,G) and

source-specific groups (S,G).

Note how the device counts the PIM join messages:

• Each (*,G) counts as one group toward the limit.

• Each (S,G) counts as one group toward the limit.

• Limit the number of PIM registermessages received for a specific VRF routing instance.

Use this configuration if the device is configured as a rendezvous point (RP) or has the

potential to become an RP.When a source in amulticast network becomes active, the

source’sdesignated router (DR)encapsulatesmulticastdatapackets intoaPIM register

message and sends them bymeans of unicast to the RP router.

Note how the device counts PIM register messages:

• Eachunique (S,G) join receivedby theRPcounts as onegroup toward the configured

register messages limit.

• Periodic registermessages sent by theDR for existing or already known (S,G) entries

do not count toward the configured register messages limit.

• Registermessages are accepted until either thePIM register limit or thePIM join limit

(if configured) is exceeded.Onceeither limit isreached, anynewrequestsaredropped.
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• Limit the number of group-to-RPmappings allowed in a specific VRF routing instance.

Use this configuration if thedevice is configuredasanRPorhas thepotential tobecome

an RP. This configuration can apply to devices configured for automatic RP announce

and discovery (Auto-RP) or as a PIM bootstrap router. Every multicast device within a

PIM domain must be able to map a particular multicast group address to the same

RP. Both Auto-RP and the bootstrap router functionality are the mechanisms used to

learn the set of group-to-RPmappings. Auto-RP is typically used in aPIMdense-mode

deployment, and the bootstrap router is typically used in a PIM sparse-mode

deployment.

NOTE: The group-to-RPmappings limit does not apply to static RP or
embedded RP configurations.

Some important things to note about how the device counts group-to-RPmappings:

• One group prefix mapped to five RPs counts as five group-to-RPmappings.

• Five distinct group prefixesmapped to one RP count as five group-to-RPmappings.

Once theconfigured limitsare reached, nonewPIM joinmessages,PIM registermessages,

or group-to-RPmappings are accepted unless one of the following occurs:

• You clear the current PIM join states by using the clear pim join command. If you use

this command on an RP configured for PIM register message limits, the register limit

count is also restarted because the PIM join messages are unknown by the RP.

NOTE: On theRP, you can also use the clear pim register command to clear

all of the PIM registers. This command is useful if the current PIM register
count is greater than thenewly configuredPIM register limit. After youclear
the PIM registers, new PIM register messages are received up to the
configured limit.

• The traffic responsible for the excess PIM join messages and PIM register messages

stops and is no longer present.

•

CAUTION: Never restart any of the software processes unless instructed
to do so by a customer support engineer.

You restart thePIM routingprocesson thedevice. This restart clearsall of theconfigured

limitsbutdisrupts routingand therefore requiresamaintenancewindowfor thechange.

System LogMessages for PIM Resources

Youcanoptionally configurea system logwarning threshold for eachof thePIM resources.

With this configuration, you can generate and review system logmessages to detect if

an excessive number of PIM join messages, PIM register messages, or group-to-RP

mappings have been received on the device. The system log warning thresholds are
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configured per PIM resource and are a percentage of the configuredmaximum limits of

the PIM join messages, PIM register messages, and group-to-RPmappings. You can

further specify a log interval for each configured PIM resource, which is the amount of

time (in seconds) between the log messages.

The log messages convey when the configured limits have been exceeded, when the

configuredwarning thresholds have been exceeded, andwhen the configured limits drop

below the configured warning threshold. Table 26 on page 540 describes the different

types of PIM systemmessages that youmight seedepending on your system logwarning

and log interval configurations.

Table 26: PIM System LogMessages

DefinitionSystem LogMessage

Records when the (S,G)/(*,G) routes exceed the configured warning threshold.RPD_PIM_SG_THRESHOLD_EXCEED

Records when the PIM registers exceed the configured warning threshold.RPD_PIM_REG_THRESH_EXCEED

Records when the group-to-RPmappings exceed the configured warning
threshold.

RPD_PIM_GRP_RP_MAP_THRES_EXCEED

Records when the (S,G)/(*,G) routes exceed the configured limit, or when the
configured log interval has beenmet and the routes exceed the configured limit.

RPD_PIM_SG_LIMIT_EXCEED

Records when the PIM registers exceed the configured limit, or when the
configured log interval has beenmet and the registers exceed the configured
limit.

RPD_PIM_REGISTER_LIMIT_EXCEED

Records when the group-to-RPmappings exceed the configured limit, or when
theconfigured log intervalhasbeenmetandthemappingexceeds theconfigured
limit.

RPD_PIM_GRP_RP_MAP_LIMIT_EXCEED

Records when the (S,G)/(*,G) routes drop below the configured limit and the
configured log interval.

RPD_PIM_SG_LIMIT_BELOW

Records when the PIM registers drop below the configured limit and the
configured log interval.

RPD_PIM_REGISTER_LIMIT_BELOW

Records when the group-to-RPmappings drop below the configured limit and
the configured log interval.

RPD_PIM_GRP_RP_MAP_LIMIT_BELOW

Example: Configuring PIM State Limits

This example shows how to set limits on the Protocol IndependentMulticast (PIM) state

information so that a service provider network can protect itself from potential attacks

frommisconfigured or misbehaving customer edge (CE) devices and their associated

VPN routing and forwarding (VRF) routing instances.

• Requirements on page 541

• Overview on page 541
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• Configuration on page 541

• Verification on page 549

Requirements

No special configuration beyond device initialization is required before configuring this

example.

Overview

In this example, a multiprotocol BGP-basedmulticast VPN (next-generation MBGP

MVPN) is configured with limits on the PIM state resources.

The sglimit maximum statement sets a limit for the number of accepted (*,G) and (S,G)

PIM join states received for the vpn-1 routing instance.

The rp register-limitmaximum statement configures a limit for the number of PIM register

messages received for the vpn-1 routing instance. You configure this statement on the

rendezvuos point (RP) or on all the devices that might become the RP.

The group-rp-mappingmaximum statement configures a limit for the number of

group-to-RPmappings allowed in the vpn-1 routing instance.

For each configured PIM resource, the threshold statement sets a percentage of the

maximum limit at which to start generating warning messages in the PIM log file.

For each configured PIM resource, the log-interval statement is an amount of time (in

seconds) between system logmessage generation.

Figure 78 on page 541 shows the topology used in this example.

Figure 78: PIM State Limits Topology
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“CLI Quick Configuration” on page 541 shows the configuration for all of the devices in

Figure 78 on page 541. The section “Step-by-Step Procedure” on page 545 describes the

steps on Device PE1.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network
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configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device CE1 set interfaces ge-1/2/0 unit 1 family inet address 10.1.1.1/30
set interfaces ge-1/2/0 unit 1 family mpls
set interfaces lo0 unit 1 family inet address 192.0.2.1/24
set protocols ospf area 0.0.0.0 interface lo0.1 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.1
set protocols pim rp static address 203.0.113.1
set protocols pim interface all
set routing-options router-id 192.0.2.1

Device PE1 set interfaces ge-1/2/0 unit 2 family inet address 10.1.1.2/30
set interfaces ge-1/2/0 unit 2 family mpls
set interfaces ge-1/2/1 unit 5 family inet address 10.1.1.5/30
set interfaces ge-1/2/1 unit 5 family mpls
set interfaces vt-1/2/0 unit 2 family inet
set interfaces lo0 unit 2 family inet address 192.0.2.2/24
set interfaces lo0 unit 102 family inet address 203.0.113.1/24
set protocolsmpls interface ge-1/2/1.5
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 192.0.2.2
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 192.0.2.4
set protocols bgp group ibgp neighbor 192.0.2.5
set protocols ospf area 0.0.0.0 interface lo0.2 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/1.5
set protocols ldp interface ge-1/2/1.5
set protocols ldp p2mp
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface ge-1/2/0.2
set routing-instances vpn-1 interface vt-1/2/0.2
set routing-instances vpn-1 interface lo0.102
set routing-instances vpn-1 route-distinguisher 100:100
set routing-instances vpn-1 provider-tunnel ldp-p2mp
set routing-instances vpn-1 vrf-target target:1:1
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.102 passive
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/0.2
set routing-instances vpn-1 protocols pim sglimit family inetmaximum 100
set routing-instances vpn-1 protocols pim sglimit family inet threshold 70
set routing-instances vpn-1 protocols pim sglimit family inet log-interval 10
set routing-instances vpn-1 protocols pim rp register-limit family inetmaximum 100
set routing-instances vpn-1 protocols pim rp register-limit family inet threshold 80
set routing-instances vpn-1 protocols pim rp register-limit family inet log-interval 10
set routing-instancesvpn-1protocolspimrpgroup-rp-mapping family inetmaximum100
set routing-instances vpn-1 protocols pim rp group-rp-mapping family inet threshold 80
set routing-instances vpn-1 protocols pim rp group-rp-mapping family inet log-interval
10

set routing-instances vpn-1 protocols pim rp static address 203.0.113.1
set routing-instances vpn-1 protocols pim interface ge-1/2/0.2mode sparse
set routing-instances vpn-1 protocolsmvpn
set routing-options router-id 192.0.2.2
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set routing-options autonomous-system 1001

Device P set interfaces ge-1/2/0 unit 6 family inet address 10.1.1.6/30
set interfaces ge-1/2/0 unit 6 family mpls
set interfaces ge-1/2/1 unit 9 family inet address 10.1.1.9/30
set interfaces ge-1/2/1 unit 9 family mpls
set interfaces ge-1/2/2 unit 13 family inet address 10.1.1.13/30
set interfaces ge-1/2/2 unit 13 family mpls
set interfaces lo0 unit 3 family inet address 192.0.2.3/24
set protocolsmpls interface ge-1/2/0.6
set protocolsmpls interface ge-1/2/1.9
set protocolsmpls interface ge-1/2/2.13
set protocols ospf area 0.0.0.0 interface lo0.3 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.6
set protocols ospf area 0.0.0.0 interface ge-1/2/1.9
set protocols ospf area 0.0.0.0 interface ge-1/2/2.13
set protocols ldp interface ge-1/2/0.6
set protocols ldp interface ge-1/2/1.9
set protocols ldp interface ge-1/2/2.13
set protocols ldp p2mp
set routing-options router-id 192.0.2.3

Device PE2 set interfaces ge-1/2/0 unit 10 family inet address 10.1.1.10/30
set interfaces ge-1/2/0 unit 10 family mpls
set interfaces ge-1/2/1 unit 17 family inet address 10.1.1.17/30
set interfaces ge-1/2/1 unit 17 family mpls
set interfaces vt-1/2/0 unit 4 family inet
set interfaces lo0 unit 4 family inet address 192.0.2.4/24
set interfaces lo0 unit 104 family inet address 203.0.113.4/24
set protocolsmpls interface ge-1/2/0.10
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 192.0.2.4
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 192.0.2.2
set protocols bgp group ibgp neighbor 192.0.2.5
set protocols ospf area 0.0.0.0 interface lo0.4 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.10
set protocols ldp interface ge-1/2/0.10
set protocols ldp p2mp
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface vt-1/2/0.4
set routing-instances vpn-1 interface ge-1/2/1.17
set routing-instances vpn-1 interface lo0.104
set routing-instances vpn-1 route-distinguisher 100:100
set routing-instances vpn-1 vrf-target target:1:1
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.104 passive
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/1.17
set routing-instancesvpn-1protocolspimrpgroup-rp-mapping family inetmaximum100
set routing-instances vpn-1 protocols pim rp group-rp-mapping family inet threshold 80
set routing-instances vpn-1 protocols pim rp group-rp-mapping family inet log-interval
10
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set routing-instances vpn-1 protocols pim rp static address 203.0.113.1
set routing-instances vpn-1 protocols pim interface ge-1/2/1.17 mode sparse
set routing-instances vpn-1 protocolsmvpn
set routing-options router-id 192.0.2.4
set routing-options autonomous-system 1001

Device PE3 set interfaces ge-1/2/0 unit 14 family inet address 10.1.1.14/30
set interfaces ge-1/2/0 unit 14 family mpls
set interfaces ge-1/2/1 unit 21 family inet address 10.1.1.21/30
set interfaces ge-1/2/1 unit 21 family mpls
set interfaces vt-1/2/0 unit 5 family inet
set interfaces lo0 unit 5 family inet address 192.0.2.5/24
set interfaces lo0 unit 105 family inet address 203.0.113.5/24
set protocolsmpls interface ge-1/2/0.14
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 192.0.2.5
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 192.0.2.2
set protocols bgp group ibgp neighbor 192.0.2.4
set protocols ospf area 0.0.0.0 interface lo0.5 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.14
set protocols ldp interface ge-1/2/0.14
set protocols ldp p2mp
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface vt-1/2/0.5
set routing-instances vpn-1 interface ge-1/2/1.21
set routing-instances vpn-1 interface lo0.105
set routing-instances vpn-1 route-distinguisher 100:100
set routing-instances vpn-1 vrf-target target:1:1
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.105 passive
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/1.21
set routing-instances vpn-1 protocols pim rp static address 203.0.113.1
set routing-instances vpn-1 protocols pim interface ge-1/2/1.21 mode sparse
set routing-instances vpn-1 protocolsmvpn
set routing-options router-id 192.0.2.5
set routing-options autonomous-system 1001

Device CE2 set interfaces ge-1/2/0 unit 18 family inet address 10.1.1.18/30
set interfaces ge-1/2/0 unit 18 family mpls
set interfaces lo0 unit 6 family inet address 192.0.2.6/24
set protocols sap listen 192.168.0.0
set protocols ospf area 0.0.0.0 interface lo0.6 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/0.18
set protocols pim rp static address 203.0.113.1
set protocols pim interface all
set routing-options router-id 192.0.2.6

Device CE3 set interfaces ge-1/2/0 unit 22 family inet address 10.1.1.22/30
set interfaces ge-1/2/0 unit 22 family mpls
set interfaces lo0 unit 7 family inet address 192.0.2.7/24
set protocols ospf area 0.0.0.0 interface lo0.7 passive
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set protocols ospf area 0.0.0.0 interface ge-1/2/0.22
set protocols pim rp static address 203.0.113.1
set protocols pim interface all
set routing-options router-id 192.0.2.7

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure PIM state limits:

1. Configure the network interfaces.

[edit interfaces]
user@PE1# set ge-1/2/0 unit 2 family inet address 10.1.1.2/30
user@PE1# set ge-1/2/0 unit 2 family mpls

user@PE1# set ge-1/2/1 unit 5 family inet address 10.1.1.5/30
user@PE1# set ge-1/2/1 unit 5 family mpls

user@PE1# set vt-1/2/0 unit 2 family inet

user@PE1# set lo0 unit 2 family inet address 192.0.2.2/24
user@PE1# set lo0 unit 102 family inet address 203.0.113.1/24

2. Configure MPLS on the core-facing interface.

[edit protocols mpls]
user@PE1# set interface ge-1/2/1.5

3. Configure internal BGP (IBGP) on themain router.

The IBGP neighbors are the other PE devices.

[edit protocols bgp group ibgp]
user@PE1# set type internal
user@PE1# set local-address 192.0.2.2
user@PE1# set family inet-vpn any
user@PE1# set family inet-mvpn signaling
user@PE1# set neighbor 192.0.2.4
user@PE1# set neighbor 192.0.2.5

4. Configure OSPF on themain router.

[edit protocols ospf area 0.0.0.0]
user@PE1# set interface lo0.2 passive
user@PE1# set interface ge-1/2/1.5

5. Configure a signaling protocol (RSVP or LDP) on themain router.

[edit protocols ldp]
user@PE1# set interface ge-1/2/1.5
user@PE1# set p2mp

6. Configure the BGP export policy.

[edit policy-options policy-statement parent_vpn_routes]
user@PE1# set from protocol bgp
user@PE1# set then accept
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7. Configure the routing instance.

The customer-facing interfaces and the BGP export policy are referenced in the

routing instance.

[edit routing-instances vpn-1]
user@PE1# set instance-type vrf

user@PE1# set interface ge-1/2/0.2
user@PE1# set interface vt-1/2/0.2
user@PE1# set interface lo0.102

user@PE1# set route-distinguisher 100:100
user@PE1# set provider-tunnel ldp-p2mp
user@PE1# set vrf-target target:1:1

user@PE1# set protocols ospf export parent_vpn_routes
user@PE1# set protocols ospf area 0.0.0.0 interface lo0.102 passive
user@PE1# set protocols ospf area 0.0.0.0 interface ge-1/2/0.2

user@PE1# set protocols pim rp static address 203.0.113.1
user@PE1# set protocols pim interface ge-1/2/0.2mode sparse

user@PE1# set protocolsmvpn

8. Configure the PIM state limits.

[edit routing-instances vpn-1 protocols pim]
user@PE1# set sglimit family inetmaximum 100
user@PE1# set sglimit family inet threshold 70
user@PE1# set sglimit family inet log-interval 10

user@PE1# set rp register-limit family inetmaximum 100
user@PE1# set rp register-limit family inet threshold 80
user@PE1# set rp register-limit family inet log-interval 10

user@PE1# set rp group-rp-mapping family inetmaximum 100
user@PE1# set rp group-rp-mapping family inet threshold 80
user@PE1# set rp group-rp-mapping family inet log-interval 10

9. Configure the router ID and AS number.

[edit routing-options]
user@PE1# set router-id 192.0.2.2
user@PE1# set autonomous-system 1001

Results From configuration mode, confirm your configuration by entering the show interfaces,

show protocols, show policy-options, show routing-instances, and show routing-options

commands. If the output does not display the intended configuration, repeat the

configuration instructions in this example to correct it.

user@PE1# show interfaces
ge-1/2/0 {
unit 2 {
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family inet {
address 10.1.1.2/30;

}
family mpls;

}
}
ge-1/2/1 {
unit 5 {
family inet {
address 10.1.1.5/30;

}
family mpls;

}
}
vt-1/2/0 {
unit 2 {
family inet;

}
}
lo0 {
unit 2 {
family inet {
address 192.0.2.2/24;

}
}
unit 102 {
family inet {
address 203.0.113.1/24;

}
}

}

user@PE1# show protocols
mpls {
interface ge-1/2/1.5;

}
bgp {
group ibgp {
type internal;
local-address 192.0.2.2;
family inet-vpn {
any;

}
family inet-mvpn {
signaling;

}
neighbor 192.0.2.4;
neighbor 192.0.2.5;

}
}
ospf {
area 0.0.0.0 {
interface lo0.2 {
passive;

}
interface ge-1/2/1.5;
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}
}
ldp {
interface ge-1/2/1.5;
p2mp;

}

user@PE1# show policy-options
policy-statement parent_vpn_routes {
from protocol bgp;
then accept;

}

user@PE1# show routing-instances
vpn-1 {
instance-type vrf;
interface ge-1/2/0.2;
interface vt-1/2/0.2;
interface lo0.102;
route-distinguisher 100:100;
provider-tunnel {
ldp-p2mp;

}
vrf-target target:1:1;
protocols {
ospf {
export parent_vpn_routes;
area 0.0.0.0 {
interface lo0.102 {
passive;

}
interface ge-1/2/0.2;

}
}
pim {
sglimit {
family inet {
maximum 100;
threshold 70;
log-interval 10;

}
}
rp {
register-limit {
family inet {
maximum 100;
threshold 80;
log-interval 10;

}
}
group-rp-mapping {
family inet {
maximum 100;
threshold 80;
log-interval 10;

}
}
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static {
address 203.0.113.1;

}
}
interface ge-1/2/0.2 {
mode sparse;

}
}
mvpn;

}
}

user@PE1# show routing-options
router-id 192.0.2.2;
autonomous-system 1001;

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

Monitoring the PIM State Information

Purpose Verify that the counters are set as expected and are not exceeding the configured limits.

Action From operational mode, enter the show pim statistics command.

user@PE1> show pim statistics instance vpn-1
PIM Message type        Received       Sent  Rx errors
V2 Hello                     393        390          0
...
V4 (S,G) Maximum                            100
V4 (S,G) Accepted                             0
V4 (S,G) Threshold                           70
V4 (S,G) Log Interval                        10
V4 (grp-prefix, RP) Maximum                 100
V4 (grp-prefix, RP) Accepted                  0
V4 (grp-prefix, RP) Threshold                80
V4 (grp-prefix, RP) Log Interval             10
V4 Register Maximum                         100
V4 Register Accepted                          0
V4 Register Threshold                        80
V4 Register Log Interval                     10

Meaning TheV4 (S,G)Maximum field shows themaximumnumber of (S,G) IPv4multicast routes

accepted for the VPN routing instance. If this number is met, additional (S,G) entries are

not accepted.

The V4 (S,G) Accepted field shows the number of accepted (S,G) IPv4multicast routes.

The V4 (S,G) Threshold field shows the threshold at which a warningmessage is logged

(percentage of the maximum number of (S,G) IPv4multicast routes accepted by the

device).

The V4 (S,G) Log Interval field shows the time (in seconds) between consecutive log

messages.
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The V4 (grp-prefix, RP) Maximum field shows themaximum number of

group-to-rendezvous point (RP) IPv4multicast mappings accepted for the VRF routing

instance. If this number is met, additional mappings are not accepted.

The V4 (grp-prefix, RP) Accepted field shows the number of accepted group-to-RP IPv4

multicast mappings.

TheV4 (grp-prefix, RP) Threshold field shows the threshold atwhich awarningmessage

is logged (percentage of themaximumnumber of group-to-RP IPv4multicastmappings

accepted by the device).

The V4 (grp-prefix, RP) Log Interval field shows the time (in seconds) between

consecutive log messages.

The V4 Register Maximum field shows themaximum number of IPv4 PIM registers

accepted for the VRF routing instance. If this number is met, additional PIM registers are

not accepted. You configure the register limits on the RP.

The V4 Register Accepted field shows the number of accepted IPv4 PIM registers.

The V4 Register Threshold field shows the threshold at which a warning message is

logged (percentage of the maximum number of IPv4 PIM registers accepted by the

device).

The V4 Register Log Interval field shows the time (in seconds) between consecutive log

messages.

Related
Documentation

• Limiting the Number of IGMPMulticast Group Joins on Logical Interfaces on page 44

• Examples: Configuring the Multicast Forwarding Cache on page 735

• Example: Configuring MSDPwith Active Source Limits and Mesh Groups on page 268
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CHAPTER 20

Configuring PIM Join Load Balancing

• Use Case for PIM Join Load Balancing on page 551

• PIM Join Load Balancing on Multipath MVPN Routes Overview on page 552

• Example:ConfiguringPIMJoinLoadBalancingonDraft-RosenMulticastVPNonpage556

• Example: Configuring PIM Join Load Balancing on Next-Generation Multicast

VPN on page 564

• Example: Configuring PIMMake-Before-Break Join Load Balancing on page 573

Use Case for PIM Join Load Balancing

Large-scale service providers often have to meet the dynamic requirements of rapidly

growing, worldwide virtual private network (VPN)markets. Service providers use the

VPN infrastructure todeliver sophisticated services, suchas videoandvoice conferencing,

over highly secure, resilient networks. These services are usually loss-sensitive or

delay-sensitive, and their data packets need tobedelivered over a large-scale IP network

in real time.Theuseof IPMulticastbandwidth-conserving technologyhasenabledservice

providers to exceed themost stringent service-level agreements (SLAs) and resiliency

requirements.

IP multicast enables service providers to optimize network utilization while offering new

revenue-generating value-added services, such as voice, video, and collaboration-based

applications. IP multicast applications are becoming increasingly popular among

enterprises, and as newapplications start usingmulticast to deploy high-bandwidth and

mission-critical services, it raises a new set of challenges for deploying IP multicast in

the network.

IP multicast applications act as an essential communication protocol to effectively

manage bandwidth and to reduce application server load by replicating the traffic on

the network when the need arises. IP Protocol Independent Multicast (PIM) is the most

important IP multicast routing protocol that is used to communicate between the

multicast routers, and is the industry standard for buildingmulticast distribution trees of

receivinghosts. ThemultipathPIM join load-balancing feature inamulticastVPNprovides

bandwidthefficiencybyutilizingunequal paths towardadestination, improves scalability

for large service providers, andminimizes service disruption.

The large-scaledemandsof serviceproviders for IPaccess require Layer 3VPNcomposite

next hops along with external and internal BGP (EIBGP) VPN load balancing. The
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multipath PIM join load-balancing feature meets the large-scale requirements of

enterprises by enabling l3vpn-composite-nh to be turned on along with EIBGP load

balancing.

When the service provider network does not have themultipath PIM join load-balancing

feature enabled on the provider edge (PE) routers, a hash-based algorithm is used to

determine the best route to transmitmulticast datagrams throughout the network.With

hash-based join loadbalancing, addingnewPE routers to thecandidateupstreamtoward

the destination results in PIM join messages being redistributed to new upstream paths.

If the number of join messages is large, network performance is impacted because join

messages are being sent to the new reverse path forwarding (RPF) neighbor and prune

messages are being sent to the old RPF neighbor. In next-generation multicast virtual

private network (MVPN), this results in multicast data messages being withdrawn from

old upstream paths and advertised on new upstream paths, impacting network

performance.

Related
Documentation

PIM Join Load Balancing on Multipath MVPN Routes Overview on page 552•

• Example:ConfiguringPIMJoinLoadBalancingonDraft-RosenMulticastVPNonpage556

• Example: Configuring PIM Join Load Balancing on Next-Generation Multicast VPN on

page 564

PIM Join Load Balancing onMultipathMVPNRoutes Overview

Amulticast virtual privatenetwork (MVPN) is a technology todeploy themulticast service

in an existing MPLS/BGP VPN.

The twomain MVPN services are:

• Dual PIMMVPNs (also referred to as Draft-Rosen)

• Multiprotocol BGP-based MVPNs (also referred to as next-generation)

Next-generation MVPNs constitute the next evolution after the Draft-Rosen MVPN and

provide a simpler solution for administrators whowant to configuremulticast over Layer

3 VPNs. A Draft-Rosen MVPN uses Protocol Independent Multicast (PIM) for customer

multicast (C-multicast) signaling, andanext-generationMVPNusesBGPforC-multicast

signaling.

Multipath routing in an MVPN is applied to make data forwarding more robust against

network failures and to minimize shared backup capacities when resilience against

network failures is required.

By default, PIM join messages are sent toward a source based on the reverse path

forwarding (RPF) routing table check. If there is more than one equal-cost path toward

the source [S, G] or rendezvous point (RP) [*, G], then one upstream interface is used

to send the join messages. The upstream path can be:

• A single active external BGP (EBGP) path when both EBGP and internal BGP (IBGP)

paths are present.
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• A single active IBGP path when there is no EBGP path present.

With the introduction of the multipath PIM join load-balancing feature, customer PIM

(C-PIM) join messages are load-balanced in the following ways:

• In the case of a Draft-Rosen MVPN, unequal EBGP and IBGP paths are utilized.

• In the case of next-generation MVPN:

• Available IBGP paths are utilized when no EBGP path is present.

• Available EBGP paths are utilized when both EBGP and IBGP paths are present.

This feature is applicable to IPv4 C-PIM join messages over the Layer 3 MVPN service.

By default, a customer source (C-S) or a customer RP (C-RP) is considered remote if

the active rt_entry is a secondary route and the primary route is present in a different

routing instance. Such determination is being donewithout taking into consideration the

(C-*,G) or (C-S,G) state for which the check is being performed. Themultipath PIM join

load-balancing feature determines if a source (or RP) is remote by taking into account

the associated (C-*,G) or (C-S,G) state.

When the provider network does not have provider edge (PE) routing devices with the

multipath PIM join load-balancing feature enabled, hash-based join load balancing is

used. Although the decision to configure this feature does not impact PIM or overall

system performance, network performance can be affected temporarily, if the feature

is not enabled.

With hash-based join load balancing, adding new PE routing devices to the candidate

upstream toward the C-S or C-RP results in C-PIM join messages being redistributed to

new upstream paths. If the number of join messages is large, network performance is

impacted because of join messages being sent to the new RPF neighbor and prune

messages being sent to the old RPF neighbor. In next-generation MVPN, this results in

BGPC-multicastdatamessagesbeingwithdrawnfromoldupstreampathsandadvertised

on new upstream paths, impacting network performance.
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In Figure 79 on page 554, PE1 and PE2 are the upstream PE routing devices. Router PE1

learns route Source from EBGP and IBGP peers—the customer edge CE1 router and the

PE2 router, respectively.

Figure 79: PIM Join Load Balancing
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• If the PE routing devices run the Draft-Rosen MVPN, the PE1 router distributes C-PIM

joinmessages between the EBGP path to the CE1 router and the IBGP path to the PE2

router. The join messages on the IBGP path are sent over a multicast tunnel interface

through which the PE routing devices establish C-PIM adjacency with each other.

If a PE routing device loses one or all EBGPpaths toward the source (or RP), the C-PIM

join messages that were previously using the EBGP path are moved to amulticast

tunnel interface, and the RPF neighbor on themulticast tunnel interface is selected

based on a hashmechanism.

On discovering the first EBGP path toward the source (or RP), only new joinmessages

get load-balanced across EBGP and IBGP paths, whereas the existing join messages

on themulticast tunnel interface remain unaffected.

• If the PE routing devices run the next-generation MVPN, the PE1 router sends C-PIM

joinmessagesdirectly to theCE1 routerover theEBGPpath.There isnoC-PIMadjacency

between the PE1 and PE2 routers. Router PE3 distributes the C-PIM join messages

between the two IBGP paths to PE1 and PE2. The Bytewise-XOR hash algorithm is

used to send the C-multicast data according to Internet draft

draft-ietf-l3vpn-2547bis-mcast-bgp, BGP Encodings and Procedures for Multicast in

MPLS/BGP IP VPNs.
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Because themultipath PIM join load-balancing feature in a Draft-Rosen MVPN utilizes

unequal EBGP and IBGP paths to the destination, loops can be createdwhen forwarding

unicast packets to the destination. To avoid or break such loops:

• Traffic arriving from a core or master instance should not be forwarded back to the

core facing interfaces.

• A singlemulticast tunnel interface should either be selected as the upstream interface

or the downstream interface.

• Anupstreamordownstreammulticast tunnel interface shouldpoint toanon-multicast

tunnel interface.

As a result of the loop avoidancemechanism, joinmessages arriving from an EBGP path

get load-balanced across EIBGP paths as expected, whereas join messages from an

IBGP path are constrained to choose the EBGP path only.

In Figure 79onpage554, if theCE2host sendsunicast data traffic to theCE1 host, thePE1

router could send themulticast flow to the PE2 router over the MPLS core due to traffic

loadbalancing.Adata forwarding loop ispreventedbyensuring thatPE2doesnot forward

traffic back on the MPLS core because of the load-balancing algorithm.

In the case of C-PIM join messages, assuming that both the CE2 host and the CE3 host

are interested in receiving traffic from the source (S, G), and if both PE1 and PE2 choose

eachotheras theRPFneighbor toward thesource, thenamulticast treecannotbe formed

completely. This feature implements mechanisms to prevent such join loops in the

multicast control plane in a Draft-Rosen MVPN scenario.

NOTE:

Disruption of multicast traffic or creation of join loops can occur, resulting in
amulticast distribution tree (MDT) not being formed properly due to one of
the following reasons:

• During a graceful Routing Engine switchover (GRES), the EIBGP path
selection forC-PIM joinmessagescanvary, because theupstream interface
selection is performed again for the new Routing Engine based on the join
messages it receives from the CE and PE neighbors. This can lead to
disruption of multicast traffic depending on the number of join messages
received and the load on the network at the time of the graceful restart.
However, nonstopactive routing(NSR) isnotsupportedandhasno impact
on themulticast traffic in a Draft-RosenMVPN scenario.

• Any PE routing device in the provider network is running another vendor’s
implementation that does not apply the same hashing algorithm
implemented in this feature.

• Themultipath PIM join load-balancing feature has not been configured
properly.

Related
Documentation

Use Case for PIM Join Load Balancing on page 551•
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• Example:ConfiguringPIMJoinLoadBalancingonDraft-RosenMulticastVPNonpage556

• Example: Configuring PIM Join Load Balancing on Next-Generation Multicast VPN on

page 564

Example: Configuring PIM Join Load Balancing on Draft-RosenMulticast VPN

This example shows how to configure multipath routing for external and internal virtual

private network (VPN) routes with unequal interior gateway protocol (IGP)metrics, and

Protocol Independent Multicast (PIM) join load balancing on provider edge (PE) routers

running Draft-Rosenmulticast VPN (MVPN). This feature allows customer PIM (C-PIM)

join messages to be load-balanced across external and internal BGP (EIBGP) upstream

paths when the PE router has both external BGP (EBGP) and internal BGP (IBGP) paths

toward the source or rendezvous point (RP).

• Requirements on page 556

• Overview and Topology on page 556

• Configuration on page 560

• Verification on page 563

Requirements

This example requires the following hardware and software components:

• Three routers that can be a combination of M Series Multiservice Edge Routers, MX

Series 3D Universal Edge Routers, or T Series Core Routers.

• Junos OS Release 12.1 or later running on all the devices.

Before you begin:

1. Configure the device interfaces.

2. Configure the following routing protocols on all PE routers:

• OSPF

• MPLS

• LDP

• PIM

• BGP

3. Configure a multicast VPN.

Overview and Topology

Junos OS Release 12.1 and later support multipath configuration along with PIM join load

balancing. This allows C-PIM join messages to be load-balanced across unequal EIBGP

routes, if a PE router has EBGP and IBGP paths toward the source (or RP). In previous
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releases, only the active EBGP path was used to send the join messages. This feature is

applicable to IPv4 C-PIM join messages.

During load balancing, if a PE router loses one or more EBGP paths toward the source

(or RP), the C-PIM join messages that were previously using the EBGP path are moved

to amulticast tunnel interface, and the reverse path forwarding (RPF) neighbor on the

multicast tunnel interface is selected based on a hashmechanism.

Ondiscovering the first EBGPpath toward the source (orRP), only thenew joinmessages

get load-balanced across EIBGP paths, whereas the existing join messages on the

multicast tunnel interface remain unaffected.

Though the primary goal formultipath PIM join load balancing is to utilize unequal EIBGP

paths formulticast traffic, potential join loops can be avoided if a PE router chooses only

the EBGP path when there are one or more join messages for different groups from a

remote PE router. If the remote PE router’s join message arrives after the PE router has

already chosen IBGP as the upstream path, then the potential loops can be broken by

changing the selected upstream path to EBGP.

NOTE: During a graceful Routing Engine switchover (GRES), the EIBGP path
selection for C-PIM join messages can vary, because the upstream interface
selection is performed again for the new Routing Engine based on the join
messages it receives fromtheCEandPEneighbors.Thiscan leadtodisruption
of multicast traffic depending on the number of join messages received and
the load on the network at the time of the graceful restart. However, the
nonstop active routing feature is not supported and has no impact on the
multicast traffic in a Draft-RosenMVPN scenario.

In this example, PE1 and PE2 are the upstream PE routers for which the multipath PIM

join load-balancing feature is configured. Routers PE1 and PE2 have one EBGP path and

one IBGP path each toward the source. The Source and Receiver attached to customer

edge (CE) routers are Free BSD hosts.

On PE routers that have EIBGP paths toward the source (or RP), such as PE1 and PE2,

PIM join load balancing is performed as follows:

1. The existing join-count-based load balancing is performed such that the algorithm

first selects the least loaded C-PIM interface. If there is equal or no load on all the

C-PIM interfaces, the join messages get distributed equally across the available

upstream interfaces.

In Figure 80 on page 560, if the PE1 router receives PIM join messages from the CE2

router, and if there is equal or no load on both the EBGP and IBGP paths toward the

source, the join messages get load-balanced on the EIBGP paths.

2. If the selected least loaded interface is a multicast tunnel interface, then there can

be a potential join loop if the downstream list of the customer join (C-join) message

already contains the multicast tunnel interface. In such a case, the least loaded

interface among EBGP paths is selected as the upstream interface for the C-join

message.
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Assuming that the IBGPpath is the least loaded, thePE1 router sends the joinmessages

to PE2 using the IBGP path. If PIM join messages from the PE3 router arrive on PE1,

then the downstream list of the C-joinmessages for PE3 already contains amulticast

tunnel interface, which can lead to a potential join loop, because both the upstream

and downstream interfaces aremulticast tunnel interfaces. In this case, PE1 uses only

the EBGP path to send the join messages.

3. If the selected least loaded interface is amulticast tunnel interface and themulticast

tunnel interface is not present in the downstream list of theC-joinmessages, the loop

prevention mechanism is not necessary. If any PE router has already advertised data

multicast distribution tree (MDT) type, length, and values (TLVs), that PE router is

selected as the upstream neighbor.

When thePE1 router sends the joinmessages toPE2using the least loaded IBGPpath,

and if PE3 sends its join messages to PE2, no join loop is created.

4. If no data MDT TLV corresponds to the C-join message, the least loaded neighbor on

amulticast tunnel interface is selected as the upstream interface.

On PE routers that have only IBGP paths toward the source (or RP), such as PE3, PIM

join load balancing is performed as follows:

1. The PE router only finds amulticast tunnel interface as the RPF interface, and load

balancing is done across the C-PIM neighbors on amulticast tunnel interface.

Router PE3 load-balances PIM join messages received from the CE4 router across

the IBGP paths to the PE1 and PE2 routers.

2. If any PE router has already advertised data MDT TLVs corresponding to the C-join

messages, that PE router is selected as the RPF neighbor.

For a particular C-multicast flow, at least one of the PE routers having EIBGP paths

toward the source (or RP) must use only the EBGP path to avoid or break join loops. As

a result of the loop avoidancemechanism, a PE router is constrained to choose among

EIBGP pathswhen amulticast tunnel interface is already present in the downstream list.

In Figure80onpage560,assuming that theCE2host is interested in receiving traffic from

the Source and CE2 initiates multiple PIM join messages for different groups (Group 1

with group address 203.0.113.1, and Group 2 with group address 203.0.113.2), the join

messages for both groups arrive on the PE1 router.

Router PE1 then equally distributes the join messages between the EIBGP paths toward

the Source. Assuming that Group 1 joinmessages are sent to the CE1 router directly using

the EBGP path, and Group 2 join messages are sent to the PE2 router using the IBGP

path, PE1 and PE2 become the RPF neighbors for Group 1 and Group 2 join messages,

respectively.

When the CE3 router initiates Group 1 and Group 2 PIM joinmessages, the joinmessages

for both groups arrive on the PE2 router. Router PE2 then equally distributes the join

messages between the EIBGP paths toward the Source. Since PE2 is the RPF neighbor

for Group 2 join messages, it sends the Group 2 join messages directly to the CE1 router

using the EBGP path. Group 1 join messages are sent to the PE1 router using the IBGP

path.
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However, if theCE4 router initiatesmultipleGroup 1 andGroup2PIM joinmessages, there

is no control over how these join messages received on the PE3 router get distributed to

reach the Source. The selection of the RPF neighbor by PE3 can affect PIM join load

balancing on EIBGP paths.

• If PE3 sends Group 1 join messages to PE1 and Group 2 join messages to PE2, there is

no change in RPF neighbor. As a result, no join loops are created.

• If PE3 sends Group 1 join messages to PE2 and Group 2 join messages to PE1, there is

a change in the RPF neighbor for the different groups resulting in the creation of join

loops. To avoid potential join loops, PE1 and PE2 do not consider IBGP paths to send

the join messages received from the PE3 router. Instead, the join messages are sent

directly to the CE1 router using only the EBGP path.

The loop avoidancemechanism in a Draft-Rosen MVPN has the following limitations:

• Because the timing of arrival of join messages on remote PE routers determines the

distribution of join messages, the distribution could be sub-optimal in terms of join

count.

• Because join loopscannotbeavoidedandcanoccurdue to the timingof joinmessages,

the subsequent RPF interface change leads to loss of multicast traffic. This can be

avoided by implementing the PIMmake-before-break feature.

The PIMmake-before-break feature is an approach to detect and break C-PIM join

loops in a Draft-Rosen MVPN. The C-PIM join messages are sent to the new RPF

neighbor after establishing the PIM neighbor relationship, but before updating the

relatedmulticast forwarding entry. Though the upstream RPF neighbor would have

updated its multicast forwarding entry and started sending the multicast traffic

downstream, the downstream router does not forward the multicast traffic (because

of RPF check failure) until themulticast forwarding entry is updatedwith the newRPF

neighbor. This helps to ensure that the multicast traffic is available on the new path

before switching the RPF interface of the multicast forwarding entry.
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Figure 80: PIM Join Load Balancing on Draft-RosenMVPN
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CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

PE1 set routing-instances vpn1 instance-type vrf
set routing-instances vpn1 interface ge-5/0/4.0
set routing-instances vpn1 interface ge-5/2/0.0
set routing-instances vpn1 interface lo0.1
set routing-instances vpn1 route-distinguisher 1:1
set routing-instances vpn1 vrf-target target:1:1
set routing-instances vpn1 routing-optionsmultipath vpn-unequal-cost
equal-external-internal

set routing-instances vpn1 protocols bgp export direct
set routing-instances vpn1 protocols bgp group bgp type external
set routing-instances vpn1 protocols bgp group bgp local-address 192.0.2.4
set routing-instances vpn1 protocols bgp group bgp family inet unicast
set routing-instances vpn1 protocols bgp group bgp neighbor 192.0.2.5 peer-as 3
set routing-instances vpn1 protocols bgp group bgp1 type external
set routing-instances vpn1 protocols bgp group bgp1 local-address 192.0.2.1
set routing-instances vpn1 protocols bgp group bgp1 family inet unicast
set routing-instances vpn1 protocols bgp group bgp1 neighbor 192.0.2.2 peer-as 4
set routing-instances vpn1 protocols pim vpn-group-address 198.51.100.1
set routing-instances vpn1 protocols pim rp static address 10.255.8.168
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set routing-instances vpn1 protocols pim interface all
set routing-instances vpn1 protocols pim join-load-balance

PE2 set routing-instances vpn1 instance-type vrf
set routing-instances vpn1 interface ge-2/0/3.0
set routing-instances vpn1 interface ge-4/0/5.0
set routing-instances vpn1 interface lo0.1
set routing-instances vpn1 route-distinguisher 2:2
set routing-instances vpn1 vrf-target target:1:1
set routing-instances vpn1 routing-optionsmultipath vpn-unequal-cost
equal-external-internal

set routing-instances vpn1 protocols bgp export direct
set routing-instances vpn1 protocols bgp group bgp1 type external
set routing-instances vpn1 protocols bgp group bgp1 local-address 10.90.10.1
set routing-instances vpn1 protocols bgp group bgp1 family inet unicast
set routing-instances vpn1 protocols bgp group bgp1 neighbor 10.90.10.2 peer-as 45
set routing-instances vpn1 protocols bgp group bgp type external
set routing-instances vpn1 protocols bgp group bgp local-address 10.50.10.2
set routing-instances vpn1 protocols bgp group bgp family inet unicast
set routing-instances vpn1 protocols bgp group bgp neighbor 10.50.10.1 peer-as 4
set routing-instances vpn1 protocols pim vpn-group-address 198.51.100.1
set routing-instances vpn1 protocols pim rp static address 10.255.8.168
set routing-instances vpn1 protocols pim interface all
set routing-instances vpn1 protocols pim join-load-balance

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode. To configure the PE1 router:

NOTE: Repeat this procedure for every Juniper Networks router in theMVPN
domain, after modifying the appropriate interface names, addresses, and
any other parameters for each router.

1. Configure a VPN routing and forwarding (VRF) instance.

[edit routing-instances vpn1]
user@PE1# set instance-type vrf
user@PE1# set interface ge-5/0/4.0
user@PE1# set interface ge-5/2/0.0
user@PE1# set interface lo0.1
user@PE1# set route-distinguisher 1:1
user@PE1# set vrf-target target:1:1

2. Enable protocol-independent load balancing for the VRF instance.

[edit routing-instances vpn1]
user@PE1#set routing-optionsmultipathvpn-unequal-costequal-external-internal

3. Configure BGP groups and neighbors to enable PE to CE routing.

[edit routing-instances vpn1 protocols]
user@PE1# set bgp export direct
user@PE1# set bgp group bgp type external
user@PE1# set bgp group bgp local-address 192.0.2.4
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user@PE1# set bgp group bgp family inet unicast
user@PE1# set bgp group bgp neighbor 192.0.2.5 peer-as 3
user@PE1# set bgp group bgp1 type external
user@PE1# set bgp group bgp1 local-address 192.0.2.1
user@PE1# set bgp group bgp1 family inet unicast
user@PE1# set bgp group bgp1 neighbor 192.0.2.2 peer-as 4

4. Configure PIM to enable PE to CEmulticast routing.

[edit routing-instances vpn1 protocols]
user@PE1# set pim vpn-group-address 198.51.100.1
user@PE1# set pim rp static address 10.255.8.168

5. Enable PIM on all network interfaces.

[edit routing-instances vpn1 protocols]
user@PE1# set pim interface all

6. Enable PIM join load balancing for the VRF instance.

[edit routing-instances vpn1 protocols]
user@PE1# set pim join-load-balance

Results From configuration mode, confirm your configuration by entering the show

routing-instances command. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

routing-instances {
vpn1 {
instance-type vrf;
interface ge-5/0/4.0;
interface ge-5/2/0.0;
interface lo0.1;
route-distinguisher 1:1;
vrf-target target:1:1;
routing-options {
multipath {
vpn-unequal-cost equal-external-internal;

}
}
protocols {
bgp {
export direct;
group bgp {
type external;
local-address 192.0.2.4;
family inet {
unicast;

}
neighbor 192.0.2.5 {
peer-as 3;

}
}
group bgp1 {
type external;
local-address 192.0.2.1;
family inet {
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unicast;
}
neighbor 192.0.2.2 {
peer-as 4;

}
}

}
pim {
vpn-group-address 198.51.100.1;
rp {
static {
address 10.255.8.168;

}
}
interface all;
join-load-balance;

}
}

}
}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Verifying PIM Join Load Balancing for Different Groups of Join Messages on page 563

Verifying PIM Join Load Balancing for Different Groups of Join Messages

Purpose Verify PIM join load balancing for the different groups of join messages received on the

PE1 router.

Action From operational mode, run the show pim join instance extensive command.

user@PE1> show pim join instance extensive
 Instance: PIM.vpn1 Family: INET
 R = Rendezvous Point Tree, S = Sparse, W = Wildcard

 Group: 203.0.113.1
     Source: *
     RP: 10.255.8.168
     Flags: sparse,rptree,wildcard
     Upstream interface: ge-5/2/0.1
     Upstream neighbor: 10.10.10.2
     Upstream state: Join to RP
     Downstream neighbors: 
         Interface: ge-5/0/4.0
             10.40.10.2 State: Join Flags: SRW Timeout: 207

 Group: 203.0.113.2
     Source: *
     RP: 10.255.8.168
     Flags: sparse,rptree,wildcard
     Upstream interface:  mt-5/0/10.32768
     Upstream neighbor: 19.19.19.19
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     Upstream state: Join to RP
     Downstream neighbors:
         Interface: ge-5/0/4.0
             10.40.10.2 State: Join Flags: SRW Timeout: 207

 Group: 203.0.113.3
     Source: *
     RP: 10.255.8.168
     Flags: sparse,rptree,wildcard
     Upstream interface: ge-5/2/0.1
     Upstream neighbor: 10.10.10.2
     Upstream state: Join to RP
     Downstream neighbors:
         Interface: ge-5/0/4.0
             10.40.10.2 State: Join Flags: SRW Timeout: 207

 Group: 203.0.113.4
     Source: *
     RP: 10.255.8.168
     Flags: sparse,rptree,wildcard
     Upstream interface:  mt-5/0/10.32768
     Upstream neighbor: 19.19.19.19
     Upstream state: Join to RP
     Downstream neighbors:
         Interface: ge-5/0/4.0
             10.40.10.2 State: Join Flags: SRW Timeout: 207

Meaning The output shows how the PE1 router has load-balanced the C-PIM join messages for

four different groups.

• For Group 1 (group address: 203.0.113.1) and Group 3 (group address: 203.0.113.3) join

messages, the PE1 router has selected the EBGP path toward the CE1 router to send

the join messages.

• For Group 2 (group address: 203.0.113.2) andGroup 4 (group address: 203.0.113.4) join

messages, the PE1 router has selected the IBGP path toward the PE2 router to send

the join messages.

Related
Documentation

PIM Join Load Balancing on Multipath MVPN Routes Overview on page 552•

• Example: Configuring PIM Join Load Balancing on Next-Generation Multicast VPN on

page 564

Example: Configuring PIM Join Load Balancing on Next-GenerationMulticast VPN

This example shows how to configure multipath routing for external and internal virtual

private network (VPN) routes with unequal interior gateway protocol (IGP) metrics and

Protocol Independent Multicast (PIM) join load balancing on provider edge (PE) routers

running next-generation multicast VPN (MVPN). This feature allows customer PIM

(C-PIM) join messages to be load-balanced across available internal BGP (IBGP)

upstreampathswhen there is noexternalBGP(EBGP)pathpresent, andacrossavailable
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EBGPupstreampathswhenexternal and internalBGP(EIBGP)pathsarepresent toward

the source or rendezvous point (RP).

• Requirements on page 565

• Overview and Topology on page 565

• Configuration on page 568

• Verification on page 572

Requirements

This example uses the following hardware and software components:

• Three routers that can be a combination of M Series, MX Series, or T Series routers.

• Junos OS Release 12.1 running on all the devices.

Before you begin:

1. Configure the device interfaces.

2. Configure the following routing protocols on all PE routers:

• OSPF

• MPLS

• LDP

• PIM

• BGP

3. Configure a multicast VPN.

Overview and Topology

Junos OS Release 12.1 and later support multipath configuration along with PIM join load

balancing. This allows C-PIM join messages to be load-balanced across all available

IBGP paths when there are only IBGP paths present, and across all available upstream

EBGPpathswhenEIBGPpathsarepresent toward thesource(orRP).UnlikeDraft-Rosen

MVPN, next-generation MVPN does not utilize unequal EIBGP paths to send C-PIM join

messages. This feature is applicable to IPv4 C-PIM join messages.

By default, only one active IBGP path is used to send the C-PIM join messages for a PE

routerhavingonly IBGPpaths toward thesource (orRP).When thereareEIBGPupstream

paths present, only one active EBGP path is used to send the join messages.
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In a next-generation MVPN, C-PIM join messages are translated into (or encoded as)

BGP customer multicast (C-multicast) MVPN routes and advertised with the BGP

MCAST-VPN address family toward the sender PE routers. A PE router originates a

C-multicast MVPN route in response to receiving a C-PIM join message through its PE

router to customer edge (CE) router interface. The two typesofC-multicastMVPN routes

are:

• Shared tree join route (C-*, C-G)

• Originated by receiver PE routers.

• Originated when a PE router receives a shared tree C-PIM join message through its

PE-CE router interface.

• Source tree join route (C-S, C-G)

• Originated by receiver PE routers.

• Originated when a PE router receives a source tree C-PIM join message (C-S, C-G),

or originated by the PE router that already has a shared tree join route and receives

a source active autodiscovery route.

The upstream path in a next-generation MVPN is selected using the Bytewise-XOR

hash algorithm as specified in Internet draft draft-ietf-l3vpn-2547bis-mcast,Multicast

in MPLS/BGP IP VPNs. The hash algorithm is performed as follows:

1. The PE routers in the candidate set are numbered from lower to higher IP address,

starting from 0.

2. A bytewise exclusive-or of all the bytes is performed on the C-root (source) and

the C-G (group) address.

3. The result is takenmodulo n, where n is the number of PE routers in the candidate

set. The result is N.

4. N represents the IP address of the upstream PE router as numbered in Step 1.

During load balancing, if a PE router with one or more upstream IBGP paths toward the

source (or RP) discovers a new IBGP path toward the same source (or RP), the C-PIM

joinmessages distributed among previously existing IBGP paths get redistributed due to

the change in the candidate PE router set.

In this example, PE1, PE2, and PE3 are the PE routers that have themultipath PIM join

load-balancing feature configured. Router PE1 has two EBGP paths and one IBGP

upstream path, PE2 has one EBGP path and one IBGP upstream path, and PE3 has two

IBGP upstream paths toward the Source. Router CE4 is the customer edge (CE) router

attached to PE3. Source and Receiver are the Free BSD hosts.

On PE routers that have EIBGP paths toward the source (or RP), such as PE1 and PE2,

PIM join load balancing is performed as follows:

1. The C-PIM joinmessages are sent using EBGP paths only. IBGP paths are not used to

propagate the join messages.
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In Figure81 onpage568, thePE1 router distributes the joinmessagesbetween the two

EBGP paths to the CE1 router, and PE2 uses the EBGP path to CE1 to send the join

messages.

2. If a PE router loses one or more EBGP paths toward the source (or RP), the RPF

neighbor on themulticast tunnel interface is selected based on a hashmechanism.

On discovering the first EBGPpath, only new joinmessages get load-balanced across

available EBGP paths, whereas the existing join messages on themulticast tunnel

interface are not redistributed.

If the EBGP path from the PE2 router to the CE1 router goes down, PE2 sends the join

messages to PE1 using the IBGP path. When the EBGP path to CE1 is restored, only

new join messages that arrive on PE2 use the restored EBGP path, whereas join

messages already sent on the IBGP path are not redistributed.

On PE routers that have only IBGP paths toward the source (or RP), such as the PE3

router, PIM join load balancing is performed as follows:

1. TheC-PIM joinmessages fromCE routers get load-balanced only as BGPC-multicast

data messages among IBGP paths.

In Figure 81 on page 568, assuming that the CE4 host is interested in receiving traffic

from the Source, and CE4 initiates source join messages for different groups (Group

1 [C-S,C-G1] and Group 2 [C-S,C-G2]), the source join messages arrive on the PE3

router.

Router PE3 then uses the Bytewise-XOR hash algorithm to select the upstream PE

router to send the C-multicast data for each group. The algorithm first numbers the

upstream PE routers from lower to higher IP address starting from 0.

Assuming that Router PE1 router is numbered 0 and Router PE2 is 1, and the hash

result for Group 1 and Group 2 join messages is 0 and 1, respectively, the PE3 router

selects PE1 as the upstream PE router to send Group 1 join messages, and PE2 as the

upstream PE router to send the Group 2 join messages to the Source.

2. The shared join messages for different groups [C-*,C-G] are also treated in a similar

way to reach the destination.
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Figure 81: PIM Join Load Balancing on Next-GenerationMVPN
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Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

PE1 set routing-instances vpn1 instance-type vrf
set routing-instances vpn1 interface ge-3/0/1.0
set routing-instances vpn1 interface ge-3/3/2.0
set routing-instances vpn1 interface lo0.1
set routing-instances vpn1 route-distinguisher 1:1
set routing-instances vpn1 provider-tunnel rsvp-te label-switched-path-template
default-template

set routing-instances vpn1 vrf-target target:1:1
set routing-instances vpn1 vrf-table-label
set routing-instances vpn1 routing-optionsmultipath vpn-unequal-cost
equal-external-internal

set routing-instances vpn1 protocols bgp export direct
set routing-instances vpn1 protocols bgp group bgp type external
set routing-instances vpn1 protocols bgp group bgp local-address 10.40.10.1
set routing-instances vpn1 protocols bgp group bgp family inet unicast
set routing-instances vpn1 protocols bgp group bgp neighbor 10.40.10.2 peer-as 3
set routing-instances vpn1 protocols bgp group bgp1 type external
set routing-instances vpn1 protocols bgp group bgp1 local-address 10.10.10.1
set routing-instances vpn1 protocols bgp group bgp1 family inet unicast
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set routing-instances vpn1 protocols bgp group bgp1 neighbor 10.10.10.2 peer-as 3
set routing-instances vpn1 protocols pim rp static address 10.255.10.119
set routing-instances vpn1 protocols pim interface all
set routing-instances vpn1 protocols pim join-load-balance
set routing-instances vpn1 protocolsmvpnmvpn-mode rpt-spt
set routing-instances vpn1 protocolsmvpnmvpn-join-load-balance bytewise-xor-hash

PE2 set routing-instances vpn1 instance-type vrf
set routing-instances vpn1 interface ge-1/0/9.0
set routing-instances vpn1 interface lo0.1
set routing-instances vpn1 route-distinguisher 2:2
set routing-instances vpn1 provider-tunnel rsvp-te label-switched-path-template
default-template

set routing-instances vpn1 vrf-target target:1:1
set routing-instances vpn1 vrf-table-label
set routing-instances vpn1 routing-optionsmultipath vpn-unequal-cost
equal-external-internal

set routing-instances vpn1 protocols bgp export direct
set routing-instances vpn1 protocols bgp group bgp local-address 10.50.10.2
set routing-instances vpn1 protocols bgp group bgp family inet unicast
set routing-instances vpn1 protocols bgp group bgp neighbor 10.50.10.1 peer-as 3
set routing-instances vpn1 protocols pim rp static address 10.255.10.119
set routing-instances vpn1 protocols pim interface all
set routing-instances vpn1 protocolsmvpnmvpn-mode rpt-spt
set routing-instances vpn1 protocolsmvpnmvpn-join-load-balance bytewise-xor-hash

PE3 set routing-instances vpn1 instance-type vrf
set routing-instances vpn1 interface ge-0/0/8.0
set routing-instances vpn1 interface lo0.1
set routing-instances vpn1 route-distinguisher 3:3
set routing-instances vpn1 provider-tunnel rsvp-te label-switched-path-template
default-template

set routing-instances vpn1 vrf-target target:1:1
set routing-instances vpn1 vrf-table-label
set routing-instances vpn1 routing-optionsmultipath vpn-unequal-cost
equal-external-internal

set routing-instances vpn1 routing-options autonomous-system 1
set routing-instances vpn1 protocols bgp export direct
set routing-instances vpn1 protocols bgp group bgp type external
set routing-instances vpn1 protocols bgp group bgp local-address 10.80.10.1
set routing-instances vpn1 protocols bgp group bgp family inet unicast
set routing-instances vpn1 protocols bgp group bgp neighbor 10.80.10.2 peer-as 2
set routing-instances vpn1 protocols pim rp static address 10.255.10.119
set routing-instances vpn1 protocols pim interface all
set routing-instances vpn1 protocolsmvpnmvpn-mode rpt-spt
set routing-instances vpn1 protocolsmvpnmvpn-join-load-balance bytewise-xor-hash

569Copyright © 2017, Juniper Networks, Inc.

Chapter 20: Configuring PIM Join Load Balancing



Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode. To configure the PE1 router:

NOTE: Repeat this procedure for every Juniper Networks router in theMVPN
domain, after modifying the appropriate interface names, addresses, and
any other parameters for each router.

1. Configure a VPN routing forwarding (VRF) routing instance.

[edit routing-instances vpn1]
user@PE1# set instance-type vrf
user@PE1# set interface ge-3/0/1.0
user@PE1# set interface ge-3/3/2.0
user@PE1# set interface lo0.1
user@PE1# set route-distinguisher 1:1
user@PE1# set provider-tunnel rsvp-te label-switched-path-template
default-template

user@PE1# set vrf-target target:1:1
user@PE1# set vrf-table-label

2. Enable protocol-independent load balancing for the VRF instance.

[edit routing-instances vpn1]
user@PE1#set routing-optionsmultipathvpn-unequal-costequal-external-internal

3. Configure BGP groups and neighbors to enable PE to CE routing.

[edit routing-instances vpn1 protocols]
user@PE1# set bgp export direct
user@PE1# set bgp group bgp type external
user@PE1# set bgp group bgp local-address 10.40.10.1
user@PE1# set bgp group bgp family inet unicast
user@PE1# set bgp group bgp neighbor 10.40.10.2 peer-as 3
user@PE1# set bgp group bgp1 type external
user@PE1# set bgp group bgp1 local-address 10.10.10.1
user@PE1# set bgp group bgp1 family inet unicast
user@PE1# set bgp group bgp1 neighbor 10.10.10.2 peer-as 3

4. Configure PIM to enable PE to CEmulticast routing.

[edit routing-instances vpn1 protocols]
user@PE1# set pim rp static address 10.255.10.119

5. Enable PIM on all network interfaces.

[edit routing-instances vpn1 protocols]
user@PE1# set pim interface all

6. Enable PIM join load balancing for the VRF instance.

[edit routing-instances vpn1 protocols]
user@PE1# set pim join-load-balance

7. Configure the mode for C-PIM join messages to use rendezvous-point trees, and

switch to the shortest-path tree after the source is known.
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[edit routing-instances vpn1 protocols]
user@PE1# setmvpnmvpn-mode rpt-spt

8. Configure the VRF instance to use the Bytewise-XOR hash algorithm.

[edit routing-instances vpn1 protocols]
user@PE1# setmvpnmvpn-join-load-balance bytewise-xor-hash

Results

From configuration mode, confirm your configuration by entering the show

routing-instances command. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

user@PE1# show routing-instances
routing-instances {
vpn1 {
instance-type vrf;
interface ge-3/0/1.0;
interface ge-3/3/2.0;
interface lo0.1;
route-distinguisher 1:1;
provider-tunnel {
rsvp-te {
label-switched-path-template {
default-template;

}
}

}
vrf-target target:1:1;
vrf-table-label;
routing-options {
multipath {
vpn-unequal-cost equal-external-internal;

}
}
protocols {
bgp {
export direct;
group bgp {
type external;
local-address 10.40.10.1;
family inet {
unicast;

}
neighbor 10.40.10.2 {
peer-as 3;

}
}
group bgp1 {
type external;
local-address 10.10.10.1;
family inet {
unicast;

}
neighbor 10.10.10.2 {
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peer-as 3;
}

}
}
pim {
rp {
static {
address 10.255.10.119;

}
}
interface all;
join-load-balance;

}
mvpn {
mvpn-mode {
rpt-spt;

}
mvpn-join-load-balance {
bytewise-xor-hash;

}
}

}
}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Verifying MVPN C-Multicast Route Information for Different Groups of Join

Messages on page 572

VerifyingMVPNC-Multicast Route Information for Different Groups of Join
Messages

Purpose VerifyMVPNC-multicast route information for different groupsof joinmessages received

on the PE3 router.

Action From operational mode, run the showmvpn c-multicast command.

user@PE3>
MVPN instance:
Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel
Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Family : INET

Instance : vpn1
  MVPN Mode : RPT-SPT
  C-mcast IPv4 (S:G)            Ptnl                           St
  0.0.0.0/0:203.0.113.1/24        RSVP-TE P2MP:10.255.10.2, 5834,10.255.10.2
  192.0.2.2/24:203.0.113.1/24       RSVP-TE P2MP:10.255.10.2, 5834,10.255.10.2 
  0.0.0.0/0:203.0.113.2/24        RSVP-TE P2MP:10.255.10.14, 47575,10.255.10.14
  192.0.2.2/24:203.0.113.2/24       RSVP-TE P2MP:10.255.10.14, 47575,10.255.10.14
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Meaning The output shows how the PE3 router has load-balanced the C-multicast data for the

different groups.

• For source join messages (S,G):

• 192.0.2.2/24:203.0.113.1/24 (S,G1) toward the PE1 router (10.255.10.2 is the loopback

address of Router PE1).

• 192.0.2.2/24:203.0.113.2/24(S,G2) toward thePE2 router (10.255.10.14 is the loopback

address of Router PE2).

• For shared join messages (*,G):

• 0.0.0.0/0:203.0.113.1/24 (*,G1) toward the PE1 router (10.255.10.2 is the loopback

address of Router PE1).

• 0.0.0.0/0:203.0.113.2/24 (*,G2) toward the PE2 router (10.255.10.14 is the loopback

address of Router PE2).

Related
Documentation

PIM Join Load Balancing on Multipath MVPN Routes Overview on page 552•

Example: Configuring PIMMake-Before-Break Join Load Balancing

• Understanding the PIM Automatic Make-Before-Break Join Load-Balancing

Feature on page 573

• Example: Configuring PIMMake-Before-Break Join Load Balancing on page 574

Understanding the PIM Automatic Make-Before-Break Join Load-Balancing Feature

The PIM automatic make-before-break (MBB) join load-balancing feature introduces

redistribution ofPIM joins on equal-costmultipath (ECMP) links,withminimal disruption

of traffic, when an interface is added to an ECMP path.

The existing PIM join load-balancing feature enables distribution of joins across ECMP

links. In case of a link failure, the joins are redistributed among the remaining ECMP links,

and traffic is lost. The addition of an interface causes no change to this distribution of

joins unless the clear pim join-distribution command is used to load-balance the existing

joins to the new interface. If the PIM automatic MBB join load-balancing feature is

configured, this process takes place automatically.

The feature can be enabled by using the automatic statement at the [edit protocols pim

join-load-balance] hierarchy level. When a new neighbor is available, the time taken to

create a path to the neighbor (standby path) can be configured by using the

standby-path-creation-delay seconds statement at the [edit protocols pim] hierarchy

level. In the absence of this statement, the standby path is created immediately, and the

joins are redistributed as soon as the new neighbor is added to the network. For a join to

bemoved to the standby path in the absence of traffic, the

idle-standby-path-switchover-delayseconds statement is configuredat the [editprotocols
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pim] hierarchy level. In the absence of this statement, the join is not moved until traffic

is received on the standby path.

protocols {
pim {
join-load-balance {
automatic;

}
standby-path-creation-delay seconds;
idle-standby-path-switchover-delay seconds;

}
}

Example: Configuring PIMMake-Before-Break Join Load Balancing

This example shows how to configure the PIMmake-before-break (MBB) join

load-balancing feature.

• Requirements on page 574

• Overview on page 574

• Configuration on page 575

• Verification on page 579

Requirements

This example uses the following hardware and software components:

• Three routers that can be a combination of M Series Multiservice Edge Routers (M120

and M320 only), MX Series 3D Universal Edge Routers, or T Series Core Routers (TX

Matrix and TXMatrix Plus only).

• Junos OS Release 12.2 or later.

Before you configure the MBB feature, be sure you have:

• Configured the device interfaces.

• Configured an interior gateway protocol (IGP) for both IPv4 and IPv6 routes on the

devices (for example, OSPF and OSPFv3).

• Configuredmultiple ECMP interfaces (logical tunnels) usingVLANs on any two routers

(for example, Routers R1 and R2).

Overview

Junos OS provides a PIM automatic MBB join load-balancing feature to ensure that PIM

joins are evenly redistributed to all upstream PIM neighbors on an equal-cost multipath

(ECMP) path. When an interface is added to an ECMP path, MBB provides a switchover

to an alternate path with minimal traffic disruption.

Topology

In this example, three routers are connected in a linear manner between source and

receiver. An IGP protocol and PIM sparse mode are configured on all three routers. The
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source is connected to Router R0, and five interfaces are configured between Routers

R1 and R2. The receiver is connected to Router R2, and PIM automatic MBB join load

balancing is configured on Router R2.

Figure 82 on page 575 shows the topology used in this example.

Figure 82: Configuring PIM Automatic MBB Join Load Balancing

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Router R0 (Source) set protocols pim interface all mode sparse
set protocols pim interface all version 2
set protocols pim rp static address 10.255.12.34
set protocols pim rp static address abcd::10:255:12:34

Router R1 (RP) set protocols pim interface all mode sparse
set protocols pim interface all version 2
set protocols pim rp local family inet address 10.255.12.34
set protocols pim rp local family inet6 address abcd::10:255:12:34

Router R2 (Receiver) set protocols pim interface all mode sparse
set protocols pim interface all version 2
set protocols pim rp static address 10.255.12.34
set protocols pim rp static address abcd::10:255:12:34
set protocolsmld interface ge-0/0/3 version 1
set protocolsmld interface ge-0/0/3 static group ff05::e100:1 group-count 100
set protocols pim join load-balance automatic
set protocols pim standby-path-creation-delay 5
set protocols pim idle-standby-path-switchover-delay 10
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Configuring PIMMBB Join Load Balancing

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure PIMMBB join load balancing across the setup:

1. Configure PIM sparse mode on all three routers.

[edit protocols pim interface all]
user@host# setmode sparse
user@host# set version 2

2. Configure Router R1 as the RP.

[edit protocols pim rp local]
user@R1# set family inet address 10.255.12.34
user@R1# set family inet6 address abcd::10:255:12:34

3. Configure the RP static address on non-RP routers (R0 and R2).

[edit protocols pim rp ]
user@host# set static address 10.255.12.34
user@host# set static address abcd::10:255:12:34

4. Configure the Multicast Listener Discovery (MLD) group for ECMP interfaces on

Router R2.

[edit protocols mld interface ge-0/0/3]
user@R2# set version 1
user@R2# set static group ff05::e100:1 group-count 100

5. Configure the PIMMBB join load-balancing feature on the receiver router (Router

R2).

[edit protocols pim]
user@R2# set join load-balance automatic
user@R2# set standby-path-creation-delay 5
user@R2# set idle-standby-path-switchover-delay 10

Results

From configuration mode, confirm your configuration by entering the show protocols

command. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.

user@R0# show protocols
ospf {
area 0.0.0.0 {
interface lo0.0;
interface ge-0/0/3.1;
interface ge-0/0/3.2;
interface ge-0/0/3.3;
interface ge-0/0/3.4;
interface ge-0/0/3.5;

}
}
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ospf3 {
area 0.0.0.0 {
interface lo0.0;
interface ge-0/0/3.1;
interface ge-0/0/3.2;
interface ge-0/0/3.3;
interface ge-0/0/3.4;
interface ge-0/0/3.5;

}
}
pim {
rp {
static {
address 10.255.12.34;
address abcd::10:255:12:34;

}
}
interface all {
mode sparse;
version 2;

}
interface fxp0.0 {
disable;

}
interface ge-0/0/3.1;
interface ge-0/0/3.2;
interface ge-0/0/3.3;
interface ge-0/0/3.4;
interface ge-0/0/3.5;

}

user@R1# show protocols
ospf {
area 0.0.0.0 {
interface lo0.0;
interface ge-0/0/3.1;
interface ge-0/0/3.2;
interface ge-0/0/3.3;
interface ge-0/0/3.4;
interface ge-0/0/3.5;

}
}
ospf3 {
area 0.0.0.0 {
interface lo0.0;
interface ge-0/0/3.1;
interface ge-0/0/3.2;
interface ge-0/0/3.3;
interface ge-0/0/3.4;
interface ge-0/0/3.5;

}
}
pim {
rp {
local {
family inet {
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address 10.255.12.34;
}
family inet6 {
address abcd::10:255:12:34;

}
}

}
interface all {
mode sparse;
version 2;

}
interface fxp0.0 {
disable;

}
interface ge-0/0/3.1;
interface ge-0/0/3.2;
interface ge-0/0/3.3;
interface ge-0/0/3.4;
interface ge-0/0/3.5;

}

user@R2# show protocols
mld {
interface ge-0/0/3.1 {
version 1;
static {
group ff05::e100:1 {
group-count 100;

}
}

}
ospf {
area 0.0.0.0 {
interface lo0.0;
interface ge-1/0/7.1;
interface ge-1/0/7.2;
interface ge-1/0/7.3;
interface ge-1/0/7.4;
interface ge-1/0/7.5;
interface ge-0/0/3.1;

}
}
ospf3 {
area 0.0.0.0 {
interface lo0.0;
interface ge-1/0/7.1;
interface ge-1/0/7.2;
interface ge-1/0/7.3;
interface ge-1/0/7.4;
interface ge-1/0/7.5;
interface ge-0/0/3.1;

}
}
pim {
rp {
static {
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address 10.255.12.34;
address abcd::10:255:12:34;

}
}
interface all {
mode sparse;
version 2;

}
interface fxp0.0 {
disable;

}
interface ge-1/0/7.1;
interface ge-1/0/7.2;
interface ge-1/0/7.3;
interface ge-1/0/7.4;
interface ge-1/0/7.5;
interface ge-0/0/3.1;
join-load-balance {
automatic;

}
standby-path-creation-delay 5;
idle-standby-path-switchover-delay 10;

}

Verification

• Verifying Interface Configuration on page 579

• Verifying PIM on page 580

• Verifying the PIM Automatic MBB Join Load-Balancing Feature on page 582

Verifying Interface Configuration

Purpose Verify that the configured interfaces are functional.
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Action Send 100(S,G) joins fromthe receiver toRouterR2 . FromtheoperationalmodeofRouter

R2, run the show pim interfaces command.

user@R2> show pim interfaces

Stat = Status, V = Version, NbrCnt = Neighbor Count,
S = Sparse, D = Dense, B = Bidirectional,
DR = Designated Router, P2P = Point-to-point link,
Active = Bidirectional is active, NotCap = Not Bidirectional Capable
Name       Stat Mode IP V State     NbrCnt JoinCnt(sg/*g) DR address
ge-0/0/3.1 Up      S 4  2 DR,NotCap 0      0/0            70.0.0.1
ge-1/0/7.1 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.2
ge-1/0/7.2 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.6
ge-1/0/7.3 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.10
ge-1/0/7.4 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.14
ge-1/0/7.5 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.18

The output lists all the interfaces configured for use with the PIM protocol. The Stat field

indicates the current status of the interface. The DR address field lists the configured IP

addresses. All the interfaces are operational. If the output does not indicate that the

interfaces are operational, reconfigure the interfaces before proceeding.

Meaning All the configured interfaces are functional in the network.

Verifying PIM

Purpose Verify that PIM is operational in the configured network.
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Action From operational mode, enter the show pim statistics command.

user@R2> show pim statistics

PIM Message type        Received       Sent  Rx errors
V2 Hello                    4253       5269          0
V2 Register                    0          0          0
V2 Register Stop               0          0          0
V2 Join Prune                  0       1750          0
V2 Bootstrap                   0          0          0
V2 Assert                      0          0          0
V2 Graft                       0          0          0
V2 Graft Ack                   0          0          0
V2 Candidate RP                0          0          0
V2 State Refresh               0          0          0
V2 DF Election                 0          0          0
V1 Query                       0          0          0
V1 Register                    0          0          0
V1 Register Stop               0          0          0
V1 Join Prune                  0          0          0
V1 RP Reachability             0          0          0
V1 Assert                      0          0          0
V1 Graft                       0          0          0
V1 Graft Ack                   0          0          0
AutoRP Announce                0          0          0
AutoRP Mapping                 0          0          0
AutoRP Unknown type            0
Anycast Register               0          0          0
Anycast Register Stop          0          0          0

Global Statistics

Hello dropped on neighbor policy              0
Unknown type                                  0
V1 Unknown type                               0
Unknown Version                               0
Neighbor unknown                              0
Bad Length                                    0
Bad Checksum                                  0
Bad Receive If                                0
Rx Bad Data                                   0
Rx Intf disabled                              0
Rx V1 Require V2                              0
Rx V2 Require V1                              0
Rx Register not RP                            0
Rx Register no route                          0
Rx Register no decap if                       0
Null Register Timeout                         0
RP Filtered Source                            0
Rx Unknown Reg Stop                           0
Rx Join/Prune no state                        0
Rx Join/Prune on upstream if                  0
Rx Join/Prune for invalid group               0
Rx Join/Prune messages dropped                0
Rx sparse join for dense group                0
Rx Graft/Graft Ack no state                   0
Rx Graft on upstream if                       0
Rx CRP not BSR                                0
Rx BSR when BSR                               0
Anycast Register Stop          0          0          0
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The V2Hello field lists the number of PIM hello messages sent and received. The V2 Join

Prune field lists the number of join messages sent before the join-prune-timeout value is

reached. If both values are nonzero, PIM is functional.

Meaning PIM is operational in the network.

Verifying the PIM Automatic MBB Join Load-Balancing Feature

Purpose Verify that the PIM automatic MBB join load-balancing feature works as configured.

Action To see the effect of the MBB feature on Router R2:

1. Run the show pim interfaces operational mode command before disabling an
interface.

user@R2> show pim interfaces
Stat = Status, V = Version, NbrCnt = Neighbor Count,
S = Sparse, D = Dense, B = Bidirectional,
DR = Designated Router, P2P = Point-to-point link,
Active = Bidirectional is active, NotCap = Not Bidirectional Capable
Name       Stat Mode IP V State     NbrCnt JoinCnt(sg/*g) DR address
ge-0/0/3.1 Up      S 4  2 DR,NotCap 0      0/0            70.0.0.1
ge-1/0/7.1 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.2
ge-1/0/7.2 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.6
ge-1/0/7.3 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.10
ge-1/0/7.4 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.14
ge-1/0/7.5 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.18

The JoinCnt(sg/*g) field shows that the 100 joins are equally distributed among the

five interfaces.

2. Disable the ge-1/0/7.5 interface.

[edit]
user@R2# set interfaces ge-1/0/7.5 disable
user@R2# commit

3. Run the show pim interfaces command to check if load balancing of joins is taking
place.

user@R2> show pim interfaces
Stat = Status, V = Version, NbrCnt = Neighbor Count,
S = Sparse, D = Dense, B = Bidirectional,
DR = Designated Router, P2P = Point-to-point link,
Active = Bidirectional is active, NotCap = Not Bidirectional Capable
Name       Stat Mode IP V State     NbrCnt JoinCnt(sg/*g) DR address
ge-0/0/3.1 Up      S 4  2 DR,NotCap 0      0/0            70.0.0.1
ge-1/0/7.1 Up      S 4  2 DR,NotCap 1      25/0           14.0.0.2
ge-1/0/7.2 Up      S 4  2 DR,NotCap 1      25/0           14.0.0.6
ge-1/0/7.3 Up      S 4  2 DR,NotCap 1      25/0           14.0.0.10
ge-1/0/7.4 Up      S 4  2 DR,NotCap 1      25/0           14.0.0.14

The JoinCnt(sg/*g) field shows that the 100 joins are equally redistributed among the

four active interfaces.

4. Add the removed interface on Router R2.

[edit]
user@R2# delete interfaces ge-1/0/7.5 disable
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user@R2# commit

5. Run the show pim interfaces command to check if load balancing of joins is taking
place after enabling the inactive interface.

user@R2> show pim interfaces
Stat = Status, V = Version, NbrCnt = Neighbor Count,
S = Sparse, D = Dense, B = Bidirectional,
DR = Designated Router, P2P = Point-to-point link,
Active = Bidirectional is active, NotCap = Not Bidirectional Capable
Name       Stat Mode IP V State     NbrCnt JoinCnt(sg/*g) DR address
ge-0/0/3.1 Up      S 4  2 DR,NotCap 0      0/0            70.0.0.1
ge-1/0/7.1 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.2
ge-1/0/7.2 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.6
ge-1/0/7.3 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.10
ge-1/0/7.4 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.14
ge-1/0/7.5 Up      S 4  2 DR,NotCap 1      20/0           14.0.0.18

The JoinCnt(sg/*g) field shows that the 100 joins are equally distributed among the

five interfaces.

NOTE: This output should resemble the output in Step 1.

Meaning The PIM automatic MBB join load-balancing feature works as configured.
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PART 6

Configuring General Multicast Options

• Preventing Routing Loops with Reverse Path Forwarding on page 587

• MinimizingPacketLossDuringLinkFailurewithMulticast-OnlyFastRerouteonpage635

• Enabling Multicast Between Layer 2 and Layer 3 Devices Using Snooping on page 669

• Configuring Multicast Routing Options on page 707
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CHAPTER 21

Preventing Routing Loops with Reverse
Path Forwarding

• Examples: Configuring Reverse Path Forwarding on page 587

• Example: Configuring Sender-Based RPF in a BGPMVPNwith RSVP-TE

Point-to-Multipoint Provider Tunnels on page 602

• Understanding Sender-Based RPF in a BGPMVPNwith RSVP-TE Point-to-Multipoint

Provider Tunnels on page 631

Examples: Configuring Reverse Path Forwarding

• Understanding Multicast Reverse Path Forwarding on page 587

• Multicast RPF Configuration Guidelines on page 589

• Example: Configuring a Dedicated PIM RPF Routing Table on page 590

• Example: Configuring a PIM RPF Routing Table on page 593

• Example: Configuring RPF Policies on page 596

• Example: Configuring PIM RPF Selection on page 599

UnderstandingMulticast Reverse Path Forwarding

Unicast forwardingdecisionsare typically basedon thedestinationaddressof thepacket

arriving at a router. The unicast routing table is organized by destination subnet and

mainly set up to forward the packet toward the destination.

In multicast, the router or switch forwards the packet away from the source to make

progress along the distribution tree and prevent routing loops. The router's or switch’s

multicast forwarding state runs more logically by organizing tables based on the reverse

path, from the receiver back to the root of the distribution tree. This process is known as

reverse-path forwarding (RPF).

The routeror switchaddsabranch toadistribution treedependingonwhether the request

for traffic fromamulticast grouppasses the reverse-path-forwardingcheck (RPFcheck).

Every multicast packet receivedmust pass an RPF check before it is eligible to be

replicated or forwarded on any interface.

TheRPFcheck is essential for every router'smulticast implementation.Whenamulticast

packet is received on an interface, the router or switch interprets the source address in
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the multicast IP packet as the destination address for a unicast IP packet. The source

multicast address is found in the unicast routing table, and the outgoing interface is

determined. If the outgoing interface found in the unicast routing table is the same as

the interface that themulticastpacketwas receivedon, thepacketpasses theRPFcheck.

Multicast packets that fail the RPF check are dropped because the incoming interface

is not on the shortest path back to the source.

Figure 83 on page 588 shows howmulticast routers can use the unicast routing table to

perform an RPF check and how the results obtained at each router determinewhere join

messages are sent.

Figure 83: Multicast Routers and the RPF Check

Routers and switches can build andmaintain separate tables for RPF purposes. The

router must have someway to determine its RPF interface for the group, which is the

interface topologically closest to the root. For greatest efficiency, the distribution tree

follows the shortest-path tree topology. The RPF check helps to construct this tree.

RPF Table

The RPF table plays the key role in the multicast router or switch. The RPF table is

consulted for every RPF check, which is performed at intervals onmulticast packets

entering the multicast router. Distribution trees of all types rely on the RPF table to form

properly, and themulticast forwarding state also depends on the RPF table.

RPF checks are performed only on unicast addresses to find the upstream interface for

the multicast source or RP.

The routing table used for RPF checks can be the same routing table used to forward

unicast IP packets, or it can be a separate routing table used only for multicast RPF

checks. In either case, the RPF table contains only unicast routes, because theRPF check

is performed on the source address of the multicast packet, not the multicast group

destination address, and amulticast address is forbidden from appearing in the source

address field of an IP packet header. The unicast address can be used for RPF checks

because there is only one source host for a particular stream of IP multicast content for

a multicast group address, although the same content could be available frommultiple

sources.
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If the same routing table used to forward unicast packets is also used for theRPF checks,

the routing table is populatedandmaintainedby the traditional unicast routingprotocols

such as BGP, IS-IS, OSPF, and the Routing Information Protocol (RIP). If a dedicated

multicast RPF table is used, this table must be populated by some other method. Some

multicast routing protocols (such as the Distance Vector Multicast Routing Protocol

[DVMRP]) essentially duplicate the operation of a unicast routing protocol and populate

a dedicated RPF table. Others, such as PIM, do not duplicate routing protocol functions

andmust rely on some other routing protocol to set up this table, which is why PIM is

protocol independent.

Some traditional routing protocols such as BGP and IS-IS now have extensions to

differentiate between different sets of routing information sent between routers and

switches for unicast andmulticast. For example, there ismultiprotocol BGP (MBGP) and

multitopology routing in IS-IS (M-IS-IS). IS-IS routes can be added to the RPF table even

whenspecial features suchas traffic engineeringand “shortcuts” are turnedon.Multicast

OpenShortest Path First (MOSPF) also extendsOSPF formulticast use, but goes further

thanMBGP or M-IS-IS andmakesMOSPF into a completemulticast routing protocol on

its own. When these routing protocols are used, routes can be tagged as multicast RPF

routers and used by the receiving router differently than the unicast routing information.

Using the main unicast routing table for RPF checks provides simplicity. A dedicated

routing table for RPF checks allows a network administrator to set up separate paths

and routing policies for unicast andmulticast traffic, allowing the multicast network to

function more independently of the unicast network.

By default, PIM uses inet.0 as its reverse-path forwarding (RPF) routing table group. PIM

uses an RPF routing table group to resolve its RPF neighbor for a particular multicast

source address and for the RP address. PIM can optionally use inet.2 as its RPF routing

table group. The inet.2 routing table is organizedmore efficiently for RPF checks.

Once configured, theRPF routing tablemust be applied to aPIMas a routing table group.

Multicast RPF Configuration Guidelines

You usemulticast RPF checks to prevent multicast routing loops. Routing loops are

particularly debilitating in multicast applications because packets are replicated with

each pass around the routing loop.

In general, a router is to forwardamulticastpacketonly if it arriveson the interfaceclosest

(as defined by a unicast routing protocol) to the origin of the packet, whether source

host or rendezvous point (RP). In other words, if a unicast packet would be sent to the

“destination” (the reverse path) on the interface that the multicast packet arrived on,

the packet passes the RPF check and is processed. Multicast (or unicast) packets that

fail the RPF check are not forwarded (this is the default behavior). For an overview of

how a Juniper Networks router implements RPF checks with tables, see “Understanding

Multicast Reverse Path Forwarding” on page 587.

However, there are network router configurations where multicast packets that fail the

RPF check need to be forwarded. For example, when point-to-multipoint label-switched

paths (LSPs) are used for distributingmulticast traffic toPIM “islands” downstream from

the egress router, the interface on which the multicast traffic arrives is not always the
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RPF interface. This is because LSPs do not follow the normal next-hop rules of

independent packet routing.

In cases such as these, you can configure policies on the PE router to decide which

multicast groups and sources are exempt from the default RPF check.

Example: Configuring a Dedicated PIM RPF Routing Table

This example explains how to configure a dedicated Protocol Independent Multicast

(PIM) reverse path forwarding (RPF) routing table.

• Requirements on page 590

• Overview on page 590

• Configuration on page 591

Requirements

Before you begin:

• Configure the router interfaces. See the Interfaces Feature Guide for Security Devices.

• Enable PIM. See “PIM Overview” on page 75.

This example uses the following software components:

• Junos OS Release 7.4 or later

Overview

By default, PIM uses the inet.0 routing table as its RPF routing table. PIM uses an RPF

routing table to resolve its RPF neighbor for a particular multicast source address and to

resolve the RPF neighbor for the rendezvous point (RP) address. PIM can optionally use

inet.2 as its RPF routing table. The inet.2 routing table is dedicated to this purpose.

PIM uses a single routing table for its RPF check, this ensures that the route with the

longest matching prefix is chosen as the RPF route.

If multicast routes are exchanged by Multiprotocol Border Gateway Protocol MP-BGP

or multitopology IS-IS, they are placed in inet.2 by default.

Using inet.2 as the RPF routing table enables you to have a control plane for multicast,

which is independent of the normal unicast routing table. Youmight want to use inet.2

as the RPF routing table for any of the following reasons:

• If you use traffic engineering or have an interior gateway protocol (IGP) configured for

shortcuts, the router has label-switched paths (LSPs) installed as the next hops in

inet.2. By applying policy, you can have the router install the routes with non-MPLS

next-hops in the inet.2 routing table.

• If you have anMPLS network that does not support multicast traffic over LSP tunnels,

you need to configure the router to use a routing table other than inet.0. You can have

the inet.2 routing table populated with native IGP, BGP, and interface routes that can

be used for RPF.
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Topopulate thePIMRPF table, youuse ribgroups.A ribgroup isdefinedwith the rib-groups

statement at the [edit routing-options] hierarchy level. The rib group is applied to the

PIM protocol by including the rib-group statement at the [edit pim] hierarchy level. A rib

group is most frequently used to place routes in multiple routing tables.

When you configure rib groups for PIM, keep the following in mind:

• The import-rib statement copies routes from the protocol to the routing table.

• The export-rib statement has no effect on PIM.

• Only the first rib routing table specified in the import-rib statement is used by PIM for

RPF checks.

You can also configure IS-IS or OSPF to populate inet.2with routes that have regular IP

next hops. This allows RPF to work properly even when MPLS is configured for traffic

engineering, or when IS-IS or OSPF are configured to use “shortcuts” for local traffic.

You can also configure the PIM protocol to use a rib group for RPF checks under a virtual

private network (VPN) routing instance. In this case the rib group is still defined at the

[edit routing-options] hierarchy level.

Configuration

Configuring a PIM RPF Routing Table Group Using Interface Routes

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set routing-options rib-groupsmcast-rpf-rib import-rib inet.2
set protocols pim rib-groupmcast-rpf-rib
set routing-options interface-routes rib-group inet if-rib
set routing-options rib-groups if-rib import-rib [ inet.0 inet.2 ]

Step-by-Step
Procedure

In this example, the network administrator has decided to use the inet.2 routing table for

RPF checks. In this process, local routes are copied into this table by using an interface

rib group.

To define an interface routing table group and use it to populate inet.2 for RPF checks:

1. Use the showmulticast rpf command to verify that the multicast RPF table is not

populated with routes.

user@host> showmulticast rpf
instance is not running

2. Create amulticast routing table group namedmcast-rpf-rib.

Each routing table groupmust contain one or more routing tables that Junos OS

uses when importing routes (specified in the import-rib statement).

Include the import-rib statement and specify the inet.2 routing table at the [edit

routing-options rib-groups] hierarchy level.
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[edit routing-options rib-groups]
user@host# setmcast-rpf-rib import-rib inet.2

3. Configure PIM to use themcast-rpf-rib rib group.

The rib group forPIMcanbeappliedglobally or in a routing instance. In this example,

the global configuration is shown.

Include the rib-group statement and specify themcast-rpf-rib rib group at the [edit

protocols pim] hierarchy level.

[edit protocols pim]
user@host# set rib-groupmcast-rpf-rib

4. Create an interface rib group named if-rib.

Include the rib-group statement and specify the inet address family at the [edit

routing-options interface-routes] hierarchy level.

[edit routing-options interface-routes]
user@host# set rib-group inet if-rib

5. Configure the if-rib rib group to import routes from the inet.0 and inet.2 routing

tables.

Include the import-rib statement and specify the inet.0 and inet.2 routing tables at

the [edit routing-options rib-groups] hierarchy level.

[edit routing-options rib-groups]
user@host# set if-rib import-rib [ inet.0 inet.2 ]

6. Commit the configuration.

user@host# commit

Verifying Multicast RPF Table

Purpose Verify that the multicast RPF table is now populated with routes.

Action Use the showmulticast rpf command.

user@host> showmulticast rpf
Multicast RPF table: inet.2 , 10 entries

10.0.24.12/30
    Protocol: Direct
    Interface: fe-0/1/2.0

10.0.24.13/32
    Protocol: Local

10.0.27.12/30
    Protocol: Direct
    Interface: fe-0/1/3.0

10.0.27.13/32
    Protocol: Local

10.0.224.8/30
    Protocol: Direct
    Interface: ge-1/3/3.0
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10.0.224.9/32
    Protocol: Local

127.0.0.1/32
    Inactive

192.168.2.1/32
    Protocol: Direct
    Interface: lo0.0

192.168.187.0/25
    Protocol: Direct
    Interface: fxp0.0

192.168.187.12/32
    Protocol: Local

Meaning The first line of the sample output shows that the inet.2 table is being usedand that there

are 10 routes in the table. The remainder of the sample output lists the routes that

populate the inet.2 routing table.

Example: Configuring a PIM RPF Routing Table

This example shows how to configure and apply a PIM RPF routing table.

• Requirements on page 593

• Overview on page 594

• Configuration on page 594

• Verification on page 595

Requirements

Before you begin:

1. Determine whether the router is directly attached to anymulticast sources. Receivers

must be able to locate these sources.

2. Determine whether the router is directly attached to any multicast group receivers. If

receivers are present, IGMP is needed.

3. Determinewhether toconfiguremulticast tousesparse, dense, or sparse-densemode.

Eachmode has different configuration considerations.

4. Determine the address of the RP if sparse or sparse-densemode is used.

5. Determine whether to locate the RP with the static configuration, BSR, or auto-RP

method.

6. Determinewhether toconfiguremulticast touse itsRPF routing tablewhenconfiguring

PIM in sparse, dense, or sparse-densemode.

7. Configure the SAP and SDP protocols to listen formulticast session announcements.

See “Configuring the Session Announcement Protocol” on page 279.

8. Configure IGMP. See “Configuring IGMP” on page 23.
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9. Configure the PIM static RP. See “Configuring Static RP” on page 123.

10. Filter PIM register messages from unauthorized groups and sources. See “Example:

Rejecting IncomingPIMRegisterMessagesonRPRouters” onpage 158and “Example:

Stopping Outgoing PIM Register Messages on a Designated Router” on page 154.

Overview

In this example, you name the new RPF routing table groupmulticast-rfp-rib and use

inet.2 for its export as well as its import routing table. Then you create a routing table

group for the interface routes and name the RPF if-rib. Finally, you use inet.2 and inet.0

for its import routing tables, andadd thenew interface routing table group to the interface

routes.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

set routing-options rib-groupsmulticast-rpf-rib export-rib inet.2
set routing-options rib-groupsmulticast-rpf-rib import-rib inet.2
set protocols pim rib-groupmulticast-rpf-rib
set routing-options rib-groups if-rib import-rib inet.2
set routing-options rib-groups if-rib import-rib inet.0
set routing-options interface-routes rib-group inet if-rib

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For instructions on how to do that, see Using the CLI Editor in Configuration

Mode in the CLI User Guide.

To configure the PIM RPF routing table:

1. Configure a routing option and a group.

[edit]
user@host# edit routing-options rib-groups

2. Configure a name.

[edit routing-options rib-groups]
user@host# setmulticast-rpf-rib export-rib inet.2

3. Create a new group for the RPF routing table.

[edit routing-options rib-groups]
user@host# setmulticast-rpf-rib import-rib inet.2

4. Apply the new RPF routing table.

[edit protocols pim]
user@host# set rib-groupmulticast-rpf-rib

5. Create a routing table group for the interface routes.

[edit]
user@host# edit routing-options rib-groups

Copyright © 2017, Juniper Networks, Inc.594

Multicast Protocols Feature Guide



6. Configure a name for import routing table.

[edit routing-options rib-groups]
user@host# set if-rib import-rib inet.2
user@host# set if-rib import-rib inet.0

7. Set group to interface routes.

[edit routing-options interface-routes]
user@host# set rib-group inet if-rib

Results From configurationmode, confirm your configuration by entering the showprotocols and

showrouting-optionscommands. If theoutputdoesnotdisplay the intendedconfiguration,

repeat the configuration instructions in this example to correct it.

[edit]
user@host# show protocols
pim {
rib-group inet multicast-rpf-rib;

}
[edit]
user@host# show routing-options
interface-routes {
rib-group inet if-rib;
}
static {
route 0.0.0.0/0 next-hop 10.100.37.1;
}
rib-groups {
multicast-rpf-rib {
export-rib inet.2;
import-rib inet.2;
}
if-rib {
import-rib [ inet.2 inet.0 ];
}

}

If you are done configuring the device, enter commit from configuration mode.

Verification

To confirm that the configuration is working properly, perform these tasks:

• Verifying SAP and SDP Addresses and Ports on page 595

• Verifying the IGMP Version on page 596

• Verifying the PIMMode and Interface Configuration on page 596

• Verifying the PIM RP Configuration on page 596

• Verifying the RPF Routing Table Configuration on page 596

Verifying SAP and SDP Addresses and Ports

Purpose Verify that SAP and SDP are configured to listen on the correct group addresses and

ports.
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Action From operational mode, enter the show sap listen command.

Verifying the IGMP Version

Purpose Verify that IGMP version 2 is configured on all applicable interfaces.

Action From operational mode, enter the show igmp interface command.

user@host> show igmp interface
Interface: ge–0/0/0.0
    Querier: 192.168.4.36
    State:         Up Timeout:     197 Version:  2 Groups:      0

Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Derived Parameters:
IGMP Membership Timeout: 260.0
IGMP Other Querier Present Timeout: 255.0

Verifying the PIMMode and Interface Configuration

Purpose Verify that PIM sparse mode is configured on all applicable interfaces.

Action From operational mode, enter the show pim interfaces command.

Verifying the PIM RP Configuration

Purpose Verify that the PIM RP is statically configured with the correct IP address.

Action From operational mode, enter the show pim rps command.

Verifying the RPF Routing Table Configuration

Purpose Verify that the PIM RPF routing table is configured correctly.

Action From operational mode, enter the showmulticast rpf command.

Example: Configuring RPF Policies

Amulticast RPF policy disables RPF checks for a particular multicast (S,G) pair. You

usually disable RPF checks on egress routing devices of a point-to-multipoint

label-switched path (LSP), because the interface receiving the multicast traffic on a

point-to-multipoint LSP egress router might not always be the RPF interface.
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This example shows how to configure an RPF check policy named disable-RPF-on-PE.

The disable-RPF-on-PE policy disables RPF checks on packets arriving for group

228.0.0.0/8 or from source address 196.168.25.6.

• Requirements on page 597

• Overview on page 597

• Configuration on page 597

• Verification on page 599

Requirements

Before you begin:

• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

Overview

An RPF policy behaves like an import policy. If no policy termmatches the input packet,

the default action is to accept (that is, to perform the RPF check). The route-filter

statement filters group addresses, and the source-address-filter statement filters source

addresses.

This example showshow to configure each condition as a separate policy and references

both policies in the rpf-check-policy statement. This allows you to associate groups in

one policy and sources in the other.

NOTE: Be careful when disabling RPF checks onmulticast traffic. If you
disable RPF checks in some configurations, multicast loops can result.

Changes to an RPF check policy take effect immediately:

• If no policy was previously configured, the policy takes effect immediately.

• If thepolicy name is changed, thenewpolicy takes effect immediately andanypackets

no longer filtered are subjected to the RPF check.

• If the policy is deleted, all packets formerly filtered are subjected to the RPF check.

• If the underlying policy is changed, but retains the samename, the newconditions take

effect immediately and any packets no longer filtered are subjected to the RPF check.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.
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set policy-options policy-statement disable-RPF-from-group term first from route-filter
228.0.0.0/8 orlonger

set policy-options policy-statement disable-RPF-from-group term first then reject
set policy-options policy-statement disable-RPF-from-source term first from
source-address-filter 192.168.25.6/32 exact

set policy-options policy-statement disable-RPF-from-source term first then reject
set routing-optionsmulticast rpf-check-policy [ disable-RPF-from-group
disable-RPF-from-source ]

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure an RPF policy:

1. Configure a policy for group addresses.

[edit policy-options]
user@host#setpolicy-statementdisable-RPF-for-grouptermfirst fromroute-filter
228.0.0.0/8 orlonger

user@host# set policy-statement disable-RPF-for-group term first then reject

2. Configure a policy for a source address.

[edit policy-options]
user@host# set policy-statement disable-RPF-for-source term first from
source-address-filter 192.168.25.6/32 exact

user@host# set policy-statement disable-RPF-for-source term first then reject

3. Apply the policies.

[edit routing-options]
user@host# setmulticast rpf-check-policy [ disable-RPF-for-group
disable-RPF-for-source ]

4. If you are done configuring the device, commit the configuration.

user@host# commit

Results

Confirm your configuration by entering the showpolicy-optionsand show routing-options

commands.

user@host# show policy-options
policy-statement disable-RPF-from-group {
term first {
from {
route-filter 228.0.0.0/8 orlonger;

}
then reject;

}
}
policy-statement disable-RPF-from-source {
term first {
from {
source-address-filter 192.168.25.6/32 exact;
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}
then reject;

}
}

user@host# show routing-options
multicast {
rpf-check-policy [ disable-RPF-from-group disable-RPF-from-source ];

}

Verification

To verify the configuration, run the showmulticast rpf command.

Example: Configuring PIM RPF Selection

This example showshowtoconfigureandverify themulticastPIMRPFnext-hopneighbor

selection for a group or (S,G) pair.

• Requirements on page 599

• Overview on page 599

• Configuration on page 600

• Verification on page 602

Requirements

Before you begin:

• Configure the router interfaces.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

• Make sure that the RPF next-hop neighbor you want to specify is operating.

Overview

Multicast PIM RPF neighbor selection allows you to specify the RPF neighbor (next hop)

and source address for a single group or multiple groups using a prefix list. RPF neighbor

selection can only be configured for VPN routing and forwarding (VRF) instances.

If youhavemultiple serviceVRFs throughwhicha receiver VRFcan learn the samesource

or rendevous point (RP) address, PIM RPF checks typically choose the best path

determined by the unicast protocol for all multicast flows. However, if RPF neighbor

selection is configured, RPFchecksarebasedon your configuration insteadof theunicast

routing protocols.

You can use this static RPF selection as a building block for particular applications. For

example, an extranet. Suppose youwant to split themulticast flows among parallel PIM

links or assign onemulticast flow to a specific PIM link. With static RPF selection

configured, the router sends join and prunemessages based on the configuration.

Youcanusewildcards todesignate the sourceaddress.Whether or not youusewildcards

affects how the PIM joins work:
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• If you configure only a source prefix for a group, all (*,G) joins are sent to the next-hop

neighbor selected by the unicast protocol, while (S,G) joins are sent to the next-hop

neighbor specified for the source.

• If you configure only a wildcard source for a group, all (*,G) and (S,G) joins are sent to

the upstream interface pointing to the wildcard source next-hop neighbor.

• If you configure both a source prefix and a wildcard source for a group, all (S,G) joins

are sent to the next-hop neighbor defined for the source prefix, while (*,G) joins are

sent to the next-hop neighbor specified for the wildcard source.

Figure 84 on page 600 shows the topology used in this example.

Figure 84: PIM RPF Selection
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In this example, theRPFselection is configuredon the receiver provider edge router (PE2).

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set routing-instancevpn-aprotocolspimrpf-selectiongroup225.5.0.0/16wildcard-source
next-hop 10.12.5.2

set routing-instancevpn-aprotocolspimrpf-selectionprefix-listgroup12wildcard-source
next-hop 10.12.31.2

set routing-instance vpn-a protocols pim rpf-selection prefix-list group34 source
22.1.12.0/24 next-hop 10.12.32.2

set policy-options prefix-list group12 225.1.1.0/24
set policy-options prefix-list group12 225.2.0.0/16
set policy-options prefix-list group34 225.3.3.3/32
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set policy-options prefix-list group34 225.4.4.0/24

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure PIM RPF selection:

1. On PE2, configure RFP selection in a routing instance.

[edit routing-instance vpn-a protocols pim]
user@host#set rpf-selectiongroup225.5.0.0/16wildcard-sourcenext-hop10.12.5.2
user@host#set rpf-selectionprefix-list group12wildcard-sourcenext-hop 10.12.31.2
user@host# set rpf-selection prefix-list group34 source 22.1.12.0/24 next-hop
10.12.32.2

user@host# exit

2. On PE2, configure the policy.

[edit policy-options]
set prefix-list group12 225.1.1.0/24
set prefix-list group12 225.2.0.0/16
set prefix-list group34 225.3.3.3/32
set prefix-list group34 225.4.4.0/24

3. If you are done configuring the device, commit the configuration.

user@host# commit

Results Fromconfigurationmode, confirmyour configurationby entering the showpolicy-options

and show routing-instances commands. If the output does not display the intended

configuration, repeat the instructions in this example to correct the configuration.

user@host# show policy-options
prefix-list group12 {
225.1.1.0/24;
225.2.0.0/16;

}
prefix-list group34 {
225.3.3.3/32;
225.4.4.0/24;

}

user@host# show routing-instances
vpn-a{
protocols {
pim {
rpf-selection {
group 225.5.0.0/16 {
wildcard-source {
next-hop 10.12.5.2;

}
}
prefix-list group12 {
wildcard-source {
next-hop 10.12.31.2;

}
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}
prefix-list group34 {
source 22.1.12.0/24 {
next-hop 10.12.32.2;

}
}

}
}

}
}

Verification

Toverify theconfiguration, run the followingcommands, checking theupstream interface

and the upstream neighbor:

• show pim join extensive

• showmulticast route

Related
Documentation

Example: Configuring Ingress PE Redundancy on page 743•

Example: Configuring Sender-Based RPF in a BGPMVPNwith RSVP-TE
Point-to-Multipoint Provider Tunnels

This example shows how to configure sender-based reverse-path forwarding (RPF) in

a BGPmulticast VPN (MVPN). Sender-based RPF helps to prevent multiple provider

edge (PE) routers from sending traffic into the core, thus preventing duplicate traffic

being sent to a customer.

• Requirements on page 602

• Overview on page 603

• Set Commands for All Devices in the Topology on page 604

• Configuring Device PE2 on page 608

• Verification on page 613

Requirements

No special configuration beyond device initialization is required before configuring this

example.

Sender-based RPF is supported on MX Series platforms with MPC line cards. As a

prerequisite, the router must be set to network-services enhanced-ipmode.

Sender-based RPF is supported only for MPLS BGPMVPNs with RSVP-TE

point-to-multipoint provider tunnels. Both SPT-only and SPT-RPTMVPNmodes are

supported.

Sender-based RPF does not work when point-to-multipoint provider tunnels are used

with label-switched interfaces (LSI). Junos OS only allocates a single LSI label for each
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VRF, and uses this label for all point-to-multipoint tunnels. Therefore, the label that the

egress receives does not indicate the sending PE router. LSI labels currently cannot scale

to create a unique label for each point-to-multipoint tunnel. As such, virtual tunnel

interfaces (vt)mustbeused for sender-basedRPF functionalitywithpoint-to-multipoint

provider tunnels.

This example requires Junos OS Release 14.2 or later on the PE router that has

sender-based RPF enabled.

Overview

This example showsasingleautonomoussystem(intra-ASscenario) inwhichonesource

sendsmulticast traffic (group 224.1.1.1) into the VPN (VRF instance vpn-1). Two receivers

subscribe to the group. They are connected to Device CE2 and Device CE3, respectively.

RSVP point-to-multipoint LSPs with inclusive provider tunnels are set up among the PE

routers. PIM (C-PIM) is configured on the PE-CE links.

For MPLS, the signaling control protocol used here is LDP. Optionally, you can use RSVP

to signal both point-to-point and point-to-multipoint tunnels.

OSPF is used for interior gateway protocol (IGP) connectivity, though IS-IS is also a

supported option. If you use OSPF, youmust enable OSPF traffic engineering.

For testing purposes, routers are used to simulate the source and the receivers. Device

PE2 and Device PE3 are configured to statically join the 224.1.1.1 group by using the set

protocols igmp interface interface-name static group 224.1.1.1 command. In the case when

a real multicast receiver host is not available, as in this example, this static IGMP

configuration is useful. On the CE devices attached to the receivers, to make them listen

to themulticast group address, the example uses set protocols sap listen 224.1.1.1. A ping

command is used to sendmulticast traffic into the BGPMBPN.

Sender-based RPF is enabled on Device PE2, as follows:

[routing-instances vpn-1 protocols mvpn]
user@PE2# set sender-based-rpf

You can optionally configure hot-root-standbywith sender-based-rpf.

Topology

Figure 85 on page 604 shows the sample network.
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Figure 85: Sender-Based RPF in a BGPMVPN

“SetCommands forAll Devices in theTopology” onpage604shows the configuration for

all of the devices in Figure 85 on page 604.

The section “Configuring Device PE2” on page 608 describes the steps on Device PE2.

Set Commands for All Devices in the Topology

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device CE1 set interfaces ge-1/2/10 unit 0 family inet address 10.1.1.1/30
set interfaces ge-1/2/10 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 1.1.1.1/32
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/10.0
set protocols pim rp static address 100.1.1.2
set protocols pim interface all
set routing-options router-id 1.1.1.1

Device CE2 set interfaces ge-1/2/14 unit 0 family inet address 10.1.1.18/30
set interfaces ge-1/2/14 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 1.1.1.6/32
set protocols sap listen 224.1.1.1
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/14.0
set protocols pim rp static address 100.1.1.2
set protocols pim interface all
set routing-options router-id 1.1.1.6

Device CE3 set interfaces ge-1/2/15 unit 0 family inet address 10.1.1.22/30
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set interfaces ge-1/2/15 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 1.1.1.7/32
set protocols sap listen 224.1.1.1
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/15.0
set protocols pim rp static address 100.1.1.2
set protocols pim interface all
set routing-options router-id 1.1.1.7

Device P set interfaces ge-1/2/11 unit 0 family inet address 10.1.1.6/30
set interfaces ge-1/2/11 unit 0 family mpls
set interfaces ge-1/2/12 unit 0 family inet address 10.1.1.9/30
set interfaces ge-1/2/12 unit 0 family mpls
set interfaces ge-1/2/13 unit 0 family inet address 10.1.1.13/30
set interfaces ge-1/2/13 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 1.1.1.3/32
set protocols rsvp interface all
set protocolsmpls traffic-engineering bgp-igp-both-ribs
set protocolsmpls interface ge-1/2/11.0
set protocolsmpls interface ge-1/2/12.0
set protocolsmpls interface ge-1/2/13.0
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/11.0
set protocols ospf area 0.0.0.0 interface ge-1/2/12.0
set protocols ospf area 0.0.0.0 interface ge-1/2/13.0
set protocols ldp interface ge-1/2/11.0
set protocols ldp interface ge-1/2/12.0
set protocols ldp interface ge-1/2/13.0
set protocols ldp p2mp
set routing-options router-id 1.1.1.3

Device PE1 set interfaces ge-1/2/10 unit 0 family inet address 10.1.1.2/30
set interfaces ge-1/2/10 unit 0 family mpls
set interfaces ge-1/2/11 unit 0 family inet address 10.1.1.5/30
set interfaces ge-1/2/11 unit 0 family mpls
set interfaces vt-1/2/10 unit 2 family inet
set interfaces lo0 unit 0 family inet address 1.1.1.2/32
set interfaces lo0 unit 102 family inet address 100.1.1.2/32
set protocols rsvp interface ge-1/2/11.0
set protocolsmpls traffic-engineering bgp-igp-both-ribs
set protocolsmpls label-switched-path p2mp-template template
set protocolsmpls label-switched-path p2mp-template p2mp
set protocolsmpls interface ge-1/2/11.0
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 1.1.1.2
set protocols bgp group ibgp family inet unicast
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 1.1.1.4
set protocols bgp group ibgp neighbor 1.1.1.5
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/11.0
set protocols ldp interface ge-1/2/11.0

605Copyright © 2017, Juniper Networks, Inc.

Chapter 21: Preventing Routing Loops with Reverse Path Forwarding



set protocols ldp p2mp
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface ge-1/2/10.0
set routing-instances vpn-1 interface vt-1/2/10.2
set routing-instances vpn-1 interface lo0.102
set routing-instances vpn-1 provider-tunnel rsvp-te label-switched-path-template
p2mp-template

set routing-instancesvpn-1provider-tunnel selectivegroup225.0.1.0/24source0.0.0.0/0
rsvp-te label-switched-path-template p2mp-template

set routing-instancesvpn-1provider-tunnel selectivegroup225.0.1.0/24source0.0.0.0/0
threshold-rate 0

set routing-instances vpn-1 vrf-target target:100:10
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.102 passive
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/10.0
set routing-instances vpn-1 protocols pim rp local address 100.1.1.2
set routing-instances vpn-1 protocols pim interface ge-1/2/10.0mode sparse
set routing-instances vpn-1 protocolsmvpnmvpn-mode rpt-spt
set routing-options router-id 1.1.1.2
set routing-options route-distinguisher-id 1.1.1.2
set routing-options autonomous-system 1001

Device PE2 set interfaces ge-1/2/12 unit 0 family inet address 10.1.1.10/30
set interfaces ge-1/2/12 unit 0 family mpls
set interfaces ge-1/2/14 unit 0 family inet address 10.1.1.17/30
set interfaces ge-1/2/14 unit 0 family mpls
set interfaces vt-1/2/10 unit 4 family inet
set interfaces lo0 unit 0 family inet address 1.1.1.4/32
set interfaces lo0 unit 104 family inet address 100.1.1.4/32
set protocols igmp interface ge-1/2/14.0 static group 224.1.1.1
set protocols rsvp interface ge-1/2/12.0
set protocolsmpls traffic-engineering bgp-igp-both-ribs
set protocolsmpls label-switched-path p2mp-template template
set protocolsmpls label-switched-path p2mp-template p2mp
set protocolsmpls interface ge-1/2/12.0
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 1.1.1.4
set protocols bgp group ibgp family inet unicast
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 1.1.1.2
set protocols bgp group ibgp neighbor 1.1.1.5
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/12.0
set protocols ldp interface ge-1/2/12.0
set protocols ldp p2mp
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface vt-1/2/10.4
set routing-instances vpn-1 interface ge-1/2/14.0
set routing-instances vpn-1 interface lo0.104
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set routing-instances vpn-1 provider-tunnel rsvp-te label-switched-path-template
p2mp-template

set routing-instancesvpn-1provider-tunnel selectivegroup225.0.1.0/24source0.0.0.0/0
rsvp-te label-switched-path-template p2mp-template

set routing-instancesvpn-1provider-tunnel selectivegroup225.0.1.0/24source0.0.0.0/0
threshold-rate 0

set routing-instances vpn-1 vrf-target target:100:10
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.104 passive
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/14.0
set routing-instances vpn-1 protocols pim rp static address 100.1.1.2
set routing-instances vpn-1 protocols pim interface ge-1/2/14.0mode sparse
set routing-instances vpn-1 protocolsmvpnmvpn-mode rpt-spt
set routing-instances vpn-1 protocolsmvpn sender-based-rpf
set routing-instances vpn-1 protocolsmvpn hot-root-standby source-tree
set routing-options router-id 1.1.1.4
set routing-options route-distinguisher-id 1.1.1.4
set routing-options autonomous-system 1001

Device PE3 set interfaces ge-1/2/13 unit 0 family inet address 10.1.1.14/30
set interfaces ge-1/2/13 unit 0 family mpls
set interfaces ge-1/2/15 unit 0 family inet address 10.1.1.21/30
set interfaces ge-1/2/15 unit 0 family mpls
set interfaces vt-1/2/10 unit 5 family inet
set interfaces lo0 unit 0 family inet address 1.1.1.5/32
set interfaces lo0 unit 105 family inet address 100.1.1.5/32
set protocols igmp interface ge-1/2/15.0 static group 224.1.1.1
set protocols rsvp interface ge-1/2/13.0
set protocolsmpls traffic-engineering bgp-igp-both-ribs
set protocolsmpls label-switched-path p2mp-template template
set protocolsmpls label-switched-path p2mp-template p2mp
set protocolsmpls interface ge-1/2/13.0
set protocols bgp group ibgp type internal
set protocols bgp group ibgp local-address 1.1.1.5
set protocols bgp group ibgp family inet unicast
set protocols bgp group ibgp family inet-vpn any
set protocols bgp group ibgp family inet-mvpn signaling
set protocols bgp group ibgp neighbor 1.1.1.2
set protocols bgp group ibgp neighbor 1.1.1.4
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface ge-1/2/13.0
set protocols ldp interface ge-1/2/13.0
set protocols ldp p2mp
set policy-options policy-statement parent_vpn_routes from protocol bgp
set policy-options policy-statement parent_vpn_routes then accept
set routing-instances vpn-1 instance-type vrf
set routing-instances vpn-1 interface vt-1/2/10.5
set routing-instances vpn-1 interface ge-1/2/15.0
set routing-instances vpn-1 interface lo0.105
set routing-instances vpn-1 provider-tunnel rsvp-te label-switched-path-template
p2mp-template

set routing-instancesvpn-1provider-tunnel selectivegroup225.0.1.0/24source0.0.0.0/0
rsvp-te label-switched-path-template p2mp-template

set routing-instancesvpn-1provider-tunnel selectivegroup225.0.1.0/24source0.0.0.0/0
threshold-rate 0
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set routing-instances vpn-1 vrf-target target:100:10
set routing-instances vpn-1 protocols ospf export parent_vpn_routes
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface lo0.105 passive
set routing-instances vpn-1 protocols ospf area 0.0.0.0 interface ge-1/2/15.0
set routing-instances vpn-1 protocols pim rp static address 100.1.1.2
set routing-instances vpn-1 protocols pim interface ge-1/2/15.0mode sparse
set routing-instances vpn-1 protocolsmvpnmvpn-mode rpt-spt
set routing-options router-id 1.1.1.5
set routing-options route-distinguisher-id 1.1.1.5
set routing-options autonomous-system 1001

Configuring Device PE2

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure Device PE2:

1. Enable enhanced IPmode.

[edit chassis]
user@PE2# set network-services enhanced-ip

2. Configure the device interfaces.

[edit interfaces]
user@PE2# set ge-1/2/12 unit 0 family inet address 10.1.1.10/30
user@PE2# set ge-1/2/12 unit 0 family mpls

user@PE2# set ge-1/2/14 unit 0 family inet address 10.1.1.17/30
user@PE2# set ge-1/2/14 unit 0 family mpls

user@PE2# set vt-1/2/10 unit 4 family inet

user@PE2# set lo0 unit 0 family inet address 1.1.1.4/32
user@PE2# set lo0 unit 104 family inet address 100.1.1.4/32

3. Configure IGMP on the interface facing the customer edge.

[edit protocols igmp]
user@PE2# set interface ge-1/2/14.0

4. (Optional) Force thePEdevice to join themulticast groupwitha static configuration.

Normally, thiswould happen dynamically in a setupwith real sources and receivers.

[edit protocols igmp]
user@PE2# set interface ge-1/2/14.0 static group 224.1.1.1

5. Configure RSVP on the interfaces facing the provider core.

[edit protocols rsvp]
user@PE2# set interface ge-1/2/0.10

6. Configure MPLS.

[edit protocols mpls]
user@PE2# set traffic-engineering bgp-igp-both-ribs
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user@PE2# set label-switched-path p2mp-template template
user@PE2# set label-switched-path p2mp-template p2mp
user@PE2# set interface ge-1/2/12.0

7. Configure internal BGP (IBGP) among the PE routers.

[edit protocols bgp group ibgp]
user@PE2# set type internal
user@PE2# set local-address 1.1.1.4
user@PE2# set family inet unicast
user@PE2# set family inet-vpn any
user@PE2# set family inet-mvpn signaling
user@PE2# set neighbor 1.1.1.2
user@PE2# set neighbor 1.1.1.5

8. Configure an OSPF or IS-IS.

[edit protocols ospf]
user@PE2# set traffic-engineering
user@PE2# set area 0.0.0.0 interface lo0.0 passive
user@PE2# set area 0.0.0.0 interface ge-1/2/12.0

9. (Optional) Configure LDP.

RSVP can be used instead for MPLS signaling.

[edit protocols bgp group ibgp]
user@PE2# set interface ge-1/2/12.0
user@PE2# set p2mp

10. Configure a routing policy to be used in the VPN.

The policy is used for exporting the BGP into the PE-CE IGP session.

[edit policy-options policy-statement parent_vpn_routes]
user@PE2# set from protocol bgp
user@PE2# set then accept

11. Configure the routing instance.

[edit routing-instances vpn-1]
user@PE2# set instance-type vrf
user@PE2# set interface vt-1/2/10.4
user@PE2# set interface ge-1/2/14.0
user@PE2# set interface lo0.104

12. Configure the provider tunnel.

[edit routing-instances vpn-1 provider-tunnel]
user@PE2# set rsvp-te label-switched-path-template p2mp-template
user@PE2# set selective group 225.0.1.0/24 source 0.0.0.0/0 rsvp-te
label-switched-path-template p2mp-template

user@PE2# set selective group 225.0.1.0/24 source 0.0.0.0/0 threshold-rate 0

13. Configure the VRF target.

In the context of unicast IPv4 routes, choosing vrf-target has two implications. First,

every locally learned (in this case, direct and static) route at the VRF is exported to

BGPwith the specified route target (RT). Also, every received inet-vpn BGP route

with that RT value is imported into the VRF vpn-1. This has the advantage of a

simpler configuration, and thedrawbackof less flexibility in selecting andmodifying
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the exported and imported routes. It also implies that the VPN is full mesh and all

the PE routers get routes from each other, so complex configurations like

hub-and-spoke or extranet are not feasible. If any of these features are required, it

is necessary to use vrf-import and vrf-export instead.

[edit ]
user@PE2# set routing-instances vpn-1 vrf-target target:100:10

14. Configure the PE-CE OSPF session.

[edit routing-instances vpn-1 protocols ospf]
user@PE2# set export parent_vpn_routes
user@PE2# set area 0.0.0.0 interface lo0.104 passive
user@PE2# set area 0.0.0.0 interface ge-1/2/14.0

15. Configure the PE-CE PIM session.

[edit routing-instances vpn-1 protocols pim]
user@PE2# set rp static address 100.1.1.2
user@PE2# set interface ge-1/2/14.0mode sparse

16. Enable the MVPNmode.

Both rpt-spt and spt-only are supported with sender-based RPF.

[edit routing-instances vpn-1 protocols mvpn]
user@PE2# setmvpn-mode rpt-spt

17. Enable sender-based RPF.

[edit routing-instances vpn-1 protocols mvpn]
user@PE2# set sender-based-rpf

18. Configure the router ID, the router distinguisher, and the AS number.

[edit routing-options]
user@PE2# set router-id 1.1.1.4
user@PE2# set route-distinguisher-id 1.1.1.4
user@PE2# set autonomous-system 1001

Results From configurationmode, confirm your configuration by entering the showchassis, show

interfaces, show protocols, show policy-options, show routing-instances, and show

routing-options commands. If the output does not display the intended configuration,

repeat the instructions in this example to correct the configuration.

user@PE2# show chassis
network-services enhanced-ip;

user@PE2# show interfaces
ge-1/2/12 {
unit 0 {
family inet {
address 10.1.1.10/30;

}
family mpls;

}
}
ge-1/2/14 {
unit 0 {
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family inet {
address 10.1.1.17/30;

}
family mpls;

}
}
vt-1/2/10 {
unit 5 {
family inet;

}
}
lo0 {
unit 0 {
family inet {
address 1.1.1.5/32;

}
}
unit 105 {
family inet {
address 100.1.1.5/32;

}
}

}

user@PE2# show protocols
igmp {
interface ge-1/2/15.0 {
static {
group 224.1.1.1;

}
}

}
rsvp {
interface all;

}
mpls {
traffic-engineering bgp-igp-both-ribs;
label-switched-path p2mp-template {
template;
p2mp;

}
interface ge-1/2/13.0;

}
bgp {
group ibgp {
type internal;
local-address 1.1.1.5;
family inet {
unicast;

}
family inet-vpn {
any;

}
family inet-mvpn {
signaling;

}
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neighbor 1.1.1.2;
neighbor 1.1.1.4;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface lo0.0 {
passive;

}
interface ge-1/2/13.0;

}
}
ldp {
interface ge-1/2/13.0;
p2mp;

}

user@PE2# show policy-options
policy-statement parent_vpn_routes {
from protocol bgp;
then accept;

}

user@PE2# show routing-instances
vpn-1 {
instance-type vrf;
interface vt-1/2/10.5;
interface ge-1/2/15.0;
interface lo0.105;
provider-tunnel {
rsvp-te {
label-switched-path-template {
p2mp-template;

}
}
selective {
group 225.0.1.0/24 {
source 0.0.0.0/0 {
rsvp-te {
label-switched-path-template {
p2mp-template;

}
}
threshold-rate 0;

}
}

}
}
vrf-target target:100:10;
protocols {
ospf {
export parent_vpn_routes;
area 0.0.0.0 {
interface lo0.105 {
passive;

}
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interface ge-1/2/15.0;
}

}
pim {
rp {
static {
address 100.1.1.2;

}
}
interface ge-1/2/15.0 {
mode sparse;

}
}
mvpn {
mvpn-mode {
rpt-spt;

}
sender-based-rpf;

}
}

}

user@PE2# show routing-options
router-id 1.1.1.5;
route-distinguisher-id 1.1.1.5;
autonomous-system 1001;

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Verifying Sender-Based RPF on page 613

• Checking the BGP Routes on page 614

• Checking the PIM Joins on the Downstream CE Receiver Devices on page 620

• Checking the PIM Joins on the PE Devices on page 621

• Checking the Multicast Routes on page 623

• Checking the MVPN C-Multicast Routes on page 625

• Checking the Source PE on page 627

Verifying Sender-Based RPF

Purpose Make sure that sender-based RPF is enabled on Device PE2.
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Action user@PE2> showmvpn instance vpn-1

MVPN instance:
Legend for provider tunnel
S-    Selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Family : INET

Instance : vpn-1
  MVPN Mode : RPT-SPT
Sender-Based RPF: Enabled.

  Hot Root Standby: Disabled. Reason: Not enabled by configuration.
  Provider tunnel: I-P-tnl:RSVP-TE P2MP:1.1.1.4, 32647,1.1.1.4
  Neighbor                              Inclusive Provider Tunnel
  1.1.1.2                               RSVP-TE P2MP:1.1.1.2, 15282,1.1.1.2
  1.1.1.5                               RSVP-TE P2MP:1.1.1.5, 8895,1.1.1.5
  C-mcast IPv4 (S:G)            Provider Tunnel                        St
  0.0.0.0/0:224.1.1.1/32        RSVP-TE P2MP:1.1.1.2, 15282,1.1.1.2
  0.0.0.0/0:224.2.127.254/32    RSVP-TE P2MP:1.1.1.2, 15282,1.1.1.2

MVPN instance:
Legend for provider tunnel
S-    Selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Family : INET6

Instance : vpn-1
  MVPN Mode : RPT-SPT
  Sender-Based RPF: Enabled.
  Hot Root Standby: Disabled. Reason: Not enabled by configuration.
  Provider tunnel: I-P-tnl:RSVP-TE P2MP:1.1.1.4, 32647,1.1.1.4

Checking the BGP Routes

Purpose Make sure the expected BGP routes are being added to the routing tables on the PE

devices.
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Action user@PE1> show route protocol bgp

inet.0: 10 destinations, 14 routes (10 active, 0 holddown, 0 hidden)

inet.3: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

vpn-1.inet.0: 14 destinations, 15 routes (14 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1.1.1.6/32         *[BGP/170] 1d 04:23:24, MED 1, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299792(top)
1.1.1.7/32         *[BGP/170] 1d 04:23:23, MED 1, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299776(top)
10.1.1.16/30       *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299792(top)
10.1.1.20/30       *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299776(top)
100.1.1.4/32       *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299792(top)
100.1.1.5/32       *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299776(top)

vpn-1.inet.1: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)

mpls.0: 11 destinations, 11 routes (11 active, 0 holddown, 0 hidden)

bgp.l3vpn.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1.1.1.4:32767:1.1.1.6/32                
                   *[BGP/170] 1d 04:23:24, MED 1, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299792(top)
1.1.1.4:32767:10.1.1.16/30                
                   *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299792(top)
1.1.1.4:32767:100.1.1.4/32                
                   *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299792(top)
1.1.1.5:32767:1.1.1.7/32                
                   *[BGP/170] 1d 04:23:23, MED 1, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299776(top)
1.1.1.5:32767:10.1.1.20/30                
                   *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299776(top)
1.1.1.5:32767:100.1.1.5/32                
                   *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776, Push 299776(top)
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bgp.mvpn.0: 5 destinations, 8 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:1.1.1.4:32767:1.1.1.4/240               
                   *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299792
1:1.1.1.5:32767:1.1.1.5/240               
                   *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776
6:1.1.1.2:32767:1001:32:100.1.1.2:32:224.1.1.1/240               
                   *[BGP/170] 1d 04:17:25, MED 0, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776
                    [BGP/170] 1d 04:17:24, MED 0, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299792
6:1.1.1.2:32767:1001:32:100.1.1.2:32:224.2.127.254/240               
                   *[BGP/170] 1d 04:17:25, MED 0, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776
                    [BGP/170] 1d 04:17:23, MED 0, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299792
7:1.1.1.2:32767:1001:32:10.1.1.1:32:224.1.1.1/240               
                   *[BGP/170] 20:34:47, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776
                    [BGP/170] 20:34:47, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299792

vpn-1.mvpn.0: 7 destinations, 13 routes (7 active, 2 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:1.1.1.4:32767:1.1.1.4/240               
                   *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299792
1:1.1.1.5:32767:1.1.1.5/240               
                   *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776
6:1.1.1.2:32767:1001:32:100.1.1.2:32:224.1.1.1/240               
                    [BGP/170] 1d 04:17:25, MED 0, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776
                    [BGP/170] 1d 04:17:24, MED 0, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299792
6:1.1.1.2:32767:1001:32:100.1.1.2:32:224.2.127.254/240               
                    [BGP/170] 1d 04:17:25, MED 0, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776
                    [BGP/170] 1d 04:17:23, MED 0, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299792
7:1.1.1.2:32767:1001:32:10.1.1.1:32:224.1.1.1/240               
                    [BGP/170] 20:34:47, localpref 100, from 1.1.1.4
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                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299792
                    [BGP/170] 20:34:47, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/11.0, Push 299776

user@PE2> show route protocol bgp

inet.0: 10 destinations, 14 routes (10 active, 0 holddown, 0 hidden)

inet.3: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

vpn-1.inet.0: 14 destinations, 15 routes (14 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1.1.1.1/32         *[BGP/170] 1d 04:23:24, MED 1, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776, Push 299808(top)
1.1.1.7/32         *[BGP/170] 1d 04:23:20, MED 1, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776, Push 299776(top)
10.1.1.0/30        *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776, Push 299808(top)
10.1.1.20/30       *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776, Push 299776(top)
100.1.1.2/32       *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776, Push 299808(top)
100.1.1.5/32       *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776, Push 299776(top)

vpn-1.inet.1: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)

mpls.0: 11 destinations, 11 routes (11 active, 0 holddown, 0 hidden)

bgp.l3vpn.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1.1.1.2:32767:1.1.1.1/32                
                   *[BGP/170] 1d 04:23:24, MED 1, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776, Push 299808(top)
1.1.1.2:32767:10.1.1.0/30                
                   *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776, Push 299808(top)
1.1.1.2:32767:100.1.1.2/32                
                   *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776, Push 299808(top)
1.1.1.5:32767:1.1.1.7/32                
                   *[BGP/170] 1d 04:23:20, MED 1, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776, Push 299776(top)
1.1.1.5:32767:10.1.1.20/30                
                   *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
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                    > via ge-1/2/12.0, Push 299776, Push 299776(top)
1.1.1.5:32767:100.1.1.5/32                
                   *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776, Push 299776(top)

bgp.mvpn.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:1.1.1.2:32767:1.1.1.2/240               
                   *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299808
1:1.1.1.5:32767:1.1.1.5/240               
                   *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776
5:1.1.1.2:32767:32:10.1.1.1:32:224.1.1.1/240               
                   *[BGP/170] 20:34:47, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299808

vpn-1.mvpn.0: 7 destinations, 9 routes (7 active, 1 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:1.1.1.2:32767:1.1.1.2/240               
                   *[BGP/170] 1d 04:23:24, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299808
1:1.1.1.5:32767:1.1.1.5/240               
                   *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.5
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299776
5:1.1.1.2:32767:32:10.1.1.1:32:224.1.1.1/240               
                   *[BGP/170] 20:34:47, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/12.0, Push 299808

user@PE3> show route protocol bgp

inet.0: 10 destinations, 14 routes (10 active, 0 holddown, 0 hidden)

inet.3: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

vpn-1.inet.0: 14 destinations, 15 routes (14 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1.1.1.1/32         *[BGP/170] 1d 04:23:23, MED 1, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299808(top)
1.1.1.6/32         *[BGP/170] 1d 04:23:20, MED 1, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299792(top)
10.1.1.0/30        *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299808(top)
10.1.1.16/30       *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299792(top)
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100.1.1.2/32       *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299808(top)
100.1.1.4/32       *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299792(top)

vpn-1.inet.1: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)

mpls.0: 11 destinations, 11 routes (11 active, 0 holddown, 0 hidden)

bgp.l3vpn.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1.1.1.2:32767:1.1.1.1/32                
                   *[BGP/170] 1d 04:23:23, MED 1, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299808(top)
1.1.1.2:32767:10.1.1.0/30                
                   *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299808(top)
1.1.1.2:32767:100.1.1.2/32                
                   *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299808(top)
1.1.1.4:32767:1.1.1.6/32                
                   *[BGP/170] 1d 04:23:20, MED 1, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299792(top)
1.1.1.4:32767:10.1.1.16/30                
                   *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299792(top)
1.1.1.4:32767:100.1.1.4/32                
                   *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299776, Push 299792(top)

bgp.mvpn.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:1.1.1.2:32767:1.1.1.2/240               
                   *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299808
1:1.1.1.4:32767:1.1.1.4/240               
                   *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299792
5:1.1.1.2:32767:32:10.1.1.1:32:224.1.1.1/240               
                   *[BGP/170] 20:34:47, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299808

vpn-1.mvpn.0: 7 destinations, 8 routes (7 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:1.1.1.2:32767:1.1.1.2/240               
                   *[BGP/170] 1d 04:23:23, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
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                    > via ge-1/2/13.0, Push 299808
1:1.1.1.4:32767:1.1.1.4/240               
                   *[BGP/170] 1d 04:23:20, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299792
5:1.1.1.2:32767:32:10.1.1.1:32:224.1.1.1/240               
                   *[BGP/170] 20:34:47, localpref 100, from 1.1.1.2
                      AS path: I, validation-state: unverified
                    > via ge-1/2/13.0, Push 299808

Checking the PIM Joins on the DownstreamCE Receiver Devices

Purpose Make sure that the expected join messages are being sent.

Action user@CE2> show pim join
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.1
    Source: *
    RP: 100.1.1.2                       
    Flags: sparse,rptree,wildcard
    Upstream interface: ge-1/2/14.0          

Group: 224.2.127.254
    Source: *
    RP: 100.1.1.2
    Flags: sparse,rptree,wildcard
    Upstream interface: ge-1/2/14.0          

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard
-----

user@CE3> show pim join
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.1
    Source: *
    RP: 100.1.1.2
    Flags: sparse,rptree,wildcard
    Upstream interface: ge-1/2/15.0          

Group: 224.2.127.254
    Source: *
    RP: 100.1.1.2
    Flags: sparse,rptree,wildcard
    Upstream interface: ge-1/2/15.0          

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard
-----

Meaning Both Device CE2 and Device CE3 send C-Join packets upstream to their neighboring PE

routers, their unicast next-hop to reach the C-Source.
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Checking the PIM Joins on the PE Devices

Purpose Make sure that the expected join messages are being sent.
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Action user@PE1> show pim join instance vpn-1
Instance: PIM.vpn-1 Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.1
    Source: *
    RP: 100.1.1.2
    Flags: sparse,rptree,wildcard
    Upstream interface: Local                 

Group: 224.1.1.1
    Source: 10.1.1.1
    Flags: sparse,spt
    Upstream interface: ge-1/2/10.0           

Group: 224.2.127.254
    Source: *
    RP: 100.1.1.2
    Flags: sparse,rptree,wildcard
    Upstream interface: Local                 

user@PE2> show pim join instance vpn-1
Instance: PIM.vpn-1 Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.1
    Source: *
    RP: 100.1.1.2
    Flags: sparse,rptree,wildcard
    Upstream protocol: BGP
    Upstream interface: Through BGP           

Group: 224.1.1.1
    Source: 10.1.1.1
    Flags: sparse,spt
    Upstream protocol: BGP
    Upstream interface: Through BGP           

Group: 224.2.127.254
    Source: *
    RP: 100.1.1.2
    Flags: sparse,rptree,wildcard
    Upstream protocol: BGP
    Upstream interface: Through BGP           

user@PE3> show pim join instance vpn-1
Instance: PIM.vpn-1 Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.1
    Source: *
    RP: 100.1.1.2
    Flags: sparse,rptree,wildcard
    Upstream protocol: BGP
    Upstream interface: Through BGP           

Group: 224.1.1.1
    Source: 10.1.1.1
    Flags: sparse,spt
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    Upstream protocol: BGP
    Upstream interface: Through BGP           

Group: 224.2.127.254
    Source: *
    RP: 100.1.1.2
    Flags: sparse,rptree,wildcard
    Upstream protocol: BGP
    Upstream interface: Through BGP           

Meaning Both Device CE2 and Device CE3 send C-Join packets upstream to their neighboring PE

routers, their unicast next-hop to reach the C-Source.

The C-Join state points to BGP as the upstream interface. Actually, there is no PIM

neighbor relationship between the PEs. The downstream PE converts the C-PIM (C-S,

C-G) state into a Type 7 source-tree join BGP route, and sends it to the upstream PE

router toward the C-Source.

Checking theMulticast Routes

Purpose Make sure that the C-Multicast flow is integrated in MVPN vpn-1 and sent by Device PE1

into the provider tunnel.
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Action user@PE1> showmulticast route instance vpn-1
Instance: vpn-1 Family: INET

Group: 224.1.1.1/32
    Source: *
    Upstream interface: local
    Downstream interface list: 
        ge-1/2/11.0

Group: 224.1.1.1
    Source: 10.1.1.1/32
    Upstream interface: ge-1/2/10.0
    Downstream interface list: 
        ge-1/2/11.0

Group: 224.2.127.254/32
    Source: *
    Upstream interface: local
    Downstream interface list: 
        ge-1/2/11.0

user@PE2> showmulticast route instance vpn-1
Instance: vpn-1 Family: INET

Group: 224.1.1.1/32
    Source: *
    Upstream rpf interface list: 
        vt-1/2/10.4 (P)
            Sender Id: Label 299840
    Downstream interface list: 
        ge-1/2/14.0

Group: 224.1.1.1
    Source: 10.1.1.1/32
    Upstream rpf interface list: 
        vt-1/2/10.4 (P)
            Sender Id: Label 299840

Group: 224.2.127.254/32
    Source: *
    Upstream rpf interface list: 
        vt-1/2/10.4 (P)
            Sender Id: Label 299840
    Downstream interface list: 
        ge-1/2/14.0

user@PE3> showmulticast route instance vpn-1

Instance: vpn-1 Family: INET

Group: 224.1.1.1/32
    Source: *
    Upstream interface: vt-1/2/10.5
    Downstream interface list: 
        ge-1/2/15.0

Group: 224.1.1.1
    Source: 10.1.1.1/32
    Upstream interface: vt-1/2/10.5
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Group: 224.2.127.254/32
    Source: *
    Upstream interface: vt-1/2/10.5
    Downstream interface list: 
        ge-1/2/15.0

Meaning The output shows that, unlike the other PE devices, Device PE2 is using sender-based

RPF. The output on Device PE2 includes the upstream RPF sender. The Sender Id field

is only shown when sender-based RPF is enabled.

Checking theMVPNC-Multicast Routes

Purpose Check the MVPN C-multicast route information,
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Action user@PE1> showmvpn c-multicast instance-name vpn-1

MVPN instance:
Legend for provider tunnel
S-    Selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Family : INET

Instance : vpn-1
  MVPN Mode : RPT-SPT
  C-mcast IPv4 (S:G)            Provider Tunnel                        St
  0.0.0.0/0:224.1.1.1/32        RSVP-TE P2MP:1.1.1.2, 33314,1.1.1.2         RM
  10.1.1.1/32:224.1.1.1/32      RSVP-TE P2MP:1.1.1.2, 33314,1.1.1.2         RM
  0.0.0.0/0:224.2.127.254/32    RSVP-TE P2MP:1.1.1.2, 33314,1.1.1.2         RM

...

user@PE2> showmvpn c-multicast instance-name vpn-1
MVPN instance:
Legend for provider tunnel
S-    Selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Family : INET

Instance : vpn-1
  MVPN Mode : RPT-SPT
  C-mcast IPv4 (S:G)            Provider Tunnel                        St
  0.0.0.0/0:224.1.1.1/32        RSVP-TE P2MP:1.1.1.2, 33314,1.1.1.2
  10.1.1.1/32:224.1.1.1/32      RSVP-TE P2MP:1.1.1.2, 33314,1.1.1.2
  0.0.0.0/0:224.2.127.254/32    RSVP-TE P2MP:1.1.1.2, 33314,1.1.1.2

...

user@PE3> showmvpn c-multicast instance-name vpn-1

MVPN instance:
Legend for provider tunnel
S-    Selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Family : INET

Instance : vpn-1
  MVPN Mode : RPT-SPT
  C-mcast IPv4 (S:G)            Provider Tunnel                        St
  0.0.0.0/0:224.1.1.1/32        RSVP-TE P2MP:1.1.1.2, 33314,1.1.1.2
  10.1.1.1/32:224.1.1.1/32      RSVP-TE P2MP:1.1.1.2, 33314,1.1.1.2
  0.0.0.0/0:224.2.127.254/32    RSVP-TE P2MP:1.1.1.2, 33314,1.1.1.2

...

Meaning The output shows the provider tunnel and label information.
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Checking the Source PE

Purpose Check the details of the source PE,
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Action user@PE1> showmvpn c-multicast source-pe

Instance : vpn-1
  MVPN Mode : RPT-SPT
  Family : INET
    C-Multicast route address :0.0.0.0/0:224.1.1.1/32
        MVPN Source-PE1:
                extended-community: no-advertise target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: lo0.102 Index: -1610691384
        PIM Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: lo0.102 Index: -1610691384
    C-Multicast route address :10.1.1.1/32:224.1.1.1/32
        MVPN Source-PE1:
                extended-community: no-advertise target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: ge-1/2/10.0 Index: -1610691384
        PIM Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: ge-1/2/10.0 Index: -1610691384
    C-Multicast route address :0.0.0.0/0:224.2.127.254/32
        MVPN Source-PE1:
                extended-community: no-advertise target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: lo0.102 Index: -1610691384
        PIM Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: lo0.102 Index: -1610691384

user@PE2> showmvpn c-multicast source-pe
Instance : vpn-1
  MVPN Mode : RPT-SPT
  Family : INET
    C-Multicast route address :0.0.0.0/0:224.1.1.1/32
        MVPN Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)
        PIM Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)
    C-Multicast route address :10.1.1.1/32:224.1.1.1/32
        MVPN Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)
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        PIM Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)
    C-Multicast route address :0.0.0.0/0:224.2.127.254/32
        MVPN Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)
        PIM Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)

user@PE3> showmvpn c-multicast source-pe

Instance : vpn-1
  MVPN Mode : RPT-SPT
  Family : INET
    C-Multicast route address :0.0.0.0/0:224.1.1.1/32
        MVPN Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)
        PIM Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)
    C-Multicast route address :10.1.1.1/32:224.1.1.1/32
        MVPN Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)
        PIM Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)
    C-Multicast route address :0.0.0.0/0:224.2.127.254/32
        MVPN Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)
        PIM Source-PE1:
                extended-community: target:1.1.1.2:72 
                Route Distinguisher: 1.1.1.2:32767
                Autonomous system number: 1001
                Interface: (Null)

...

Meaning The output shows the provider tunnel and label information.
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Related
Documentation

Understanding Sender-Based RPF in a BGPMVPNwith RSVP-TE Point-to-Multipoint

Provider Tunnels on page 631

•

• unicast-umh-election on page 1102
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Understanding Sender-Based RPF in a BGPMVPNwith RSVP-TE Point-to-Multipoint
Provider Tunnels

In a BGPmulticast VPN (MVPN) (also called amultiprotocol BGP next-generation

multicast VPN), sender-based reverse-path forwarding (RPF) helps to prevent multiple

provider edge (PE) routers from sending traffic into the core, thus preventing duplicate

traffic being sent to a customer. In the following diagram, sender-based RPF configured

on egress Device PE3 and Device PE4 prevents duplicate traffic from being sent to the

customers.

Figure 86: Sender-Based RPF

Sender-based RPF is supported on MX Series platforms with MPC line cards. As a

prerequisite, the router must be set to network-services enhanced-ipmode.

Sender-based RPF (and hot-root standby) are supported only for MPLS BGPMVPNs

with RSVP point-to-multipoint provider tunnels. Both SPT-only and SPT-RPTMVPN

modes are supported.

Sender-based RPF does not work when point-to-multipoint provider tunnels are used

with label-switched interfaces (LSI). Junos OS only allocates a single LSI label for each

VRF, and uses this label for all point-to-multipoint tunnels. Therefore, the label that the

egress receives does not indicate the sending PE router. LSI labels currently cannot scale

to create a unique label for each point-to-multipoint tunnel. As such, virtual tunnel

interfaces (vt)mustbeused for sender-basedRPF functionalitywithpoint-to-multipoint

provider tunnels.

Optionally, LSI interfaces can continue tobeused for unicast purposes, and virtual tunnel

interfaces can be configured to be used for multicast only.

In general, it is important to avoid (or recover from) having multiple PE routers send

duplicate traffic into the core because this can result in duplicate traffic being sent to
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the customer. The sender-based RPF has a use case that is limited to BGPMVPNs. The

use-case scope is limited for the following reasons:

• A traditional RPF check for native PIM is based on the incoming interface. This RPF

checkprevents loopsbutdoesnotpreventmultiple forwardersonaLAN.The traditional

RPF has been used because current multicast protocols either avoid duplicates on a

LAN or have data-driven events to resolve the duplicates once they are detected.

• In PIM sparse mode, duplicates can occur on a LAN in normal protocol operation. The

protocol has a data-driven mechanism (PIM assert messages) to detect duplication

when it happens and resolve it.

• In PIM bidirectional mode, a designated forwarder (DF) election is performed on all

LANs to avoid duplication.

• Draft Rosen MVPNs use the PIM assert mechanism because with Draft Rosen MVPNs

the core network is analogous to a LAN.

Sender-basedRPF is a solution to be used in conjunctionwith BGPMVPNsbecauseBGP

MVPNs use an alternative to data-driven-event solutions and bidirectional mode DF

election. This is so, because, for one thing, the core network is not exactly a LAN. In an

MVPN scenario, it is possible to determine which PE router has sent the traffic. Junos OS

uses this information to only forward the traffic if it is sent from the correct PE router.

With sender-based RPF, the RPF check is enhanced to check whether data arrived on

the correct incoming virtual tunnel (vt-) interface and that the data was sent from the

correct upstream PE router.

More specifically, the data must arrive with the correct MPLS label in the outer header

used to encapsulate data through the core. The label identifies the tunnel and, if the

tunnel is point-to-multipoint, the upstream PE router.

Sender-based RPF is not a replacement for single-forwarder election, but is a

complementary feature. Configuring a higher primary loopback address (or router ID) on

one PE device (PE1) than on another (PE2) ensures that PE1 is the single-forwarder

electionwinner.Theunicast-umh-electionstatementcauses theunicast routepreference

to determine the single-forwarder election. If single-forwarder election is not used or if

it is not sufficient to prevent duplicates in the core, sender-based RPF is recommended.

For RSVP point-to-multipoint provider tunnels, the transport label identifies the sending

PE router because it is a requirement that penultimate hop popping (PHP) is disabled

when using point-to-multipoint provider tunnelswithMVPNs. PHP is disabled by default

when you configure the MVPN protocol in a routing instance. The label identifies the

tunnel, and (because the RSVP-TE tunnel is point-to-multipoint) the sending PE router.

The sender-based RPFmechanism is described in RFC 6513,Multicast in MPLS/BGP IP

VPNs in section 9.1.1.

Sender-based RPF prevents duplicates from being sent to the customer even if there is

duplication in the provider network. Duplication could exist in the provider because of a

hot-root standby configuration or if the single-forwarder election is not sufficient to

prevent duplicates. Single-forwarder election is used to prevent duplicates to the core

network, while sender-based RPF prevents duplicates to the customer even if there are
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duplicates in the core. There are cases inwhich single-forwarder election cannot prevent

duplicate traffic from arriving at the egress PE router. One example of this (outlined in

section9.3.1 ofRFC6513) iswhenPIMsparsemode is configured in thecustomernetwork

and the MVPN is in RPT-SPTmode with an I-PMSI.

Determining the UpstreamPE Router

After JunosOSchooses the ingressPE router, the sender-basedRPFdecisiondetermines

whether the correct ingress PE router is selected. As described in RFC 6513, section 9.1.1,

an egress PE router, PE1, chooses a specific upstream PE router, for given (C-S,C-G).

When PE1 receives a (C-S,C-G) packet from a PMSI, it might be able to identify the PE

router that transmitted the packet onto the PMSI. If that transmitter is other than the PE

router selected by PE1 as the upstream PE router, PE1 can drop the packet. This means

that the PE router detects a duplicate, but the duplicate is not forwarded.

When an egress PE router generates a type 7 C-multicast route, it uses the VRF route

import extended community carried in the VPN-IP route toward the source to construct

the route target carried by the C-multicast route. This route target results in the

C-multicast route being sent to the upstream PE router, and being imported into the

correct VRF on the upstream PE router. The egress PE router programs the forwarding

entry to only accept traffic from this PE router, and only on a particular tunnel rooted at

that PE router.

When an egress PE router generates a type 6 C-multicast route, it uses the VRF route

import extended community carried in the VPN-IP route toward the rendezvous point

(RP) to construct the route target carried by the C-multicast route.

This route target results in the C-multicast route being sent to the upstream PE router

and being imported into the correct VRF on the upstreamPE router. The egress PE router

programs the forwarding entry to accept traffic from this PE router only, and only on a

particular tunnel rootedat thatPE router.However, if someotherPE routershaveswitched

toSPTmode for (C-S, C-G) andhave sent source active (SA)autodiscovery (A-D) routes

(type 5 routes), and if the egress PE router only has (C-*, C-G) state, the upstream PE

router for (C-S, C-G) is not the PE router toward the RP to which it sent a type 6 route,

but the PE router that originates a SA A-D route for (C-S, C-G). The traffic for (C-S, C-G)

might be carried over a I-PMSI or S-PMSI, depending on how it was advertised by the

upstream PE router.

Additionally, when an egress PE router has only the (C-*, C-G) state and does not have

the (C-S, C-G) state, the egress PE routermight be receiving (C-S, C-G) type 5 SA routes

frommultiple PE routers, and chooses the best one, as follows: For every received (C-S,

C-G) SA route, the egress PE router finds in its upstreammulticast hop (UMH)

route-candidate set for C-S a route with the same route distinguisher (RD). Among all

such found routes the PE router selects the UMH route (based on the UMH selection).

The best (C-S, C-G) SA route is the one whose RD is the same as of the selected UMH

route.

When an egress PE router has only the (C-*, C-G) state and does not have the (C-S, C-G)

state, and if later the egress PE router creates the (C-S, C-G) state (for example, as a

result of receiving a PIM join (C-S, C-G) message from one of its customer edge [CE]

neighbors), the upstream PE router for that (C-S, C-G) is not necessarily going to be the
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same PE router that originated the already-selected best SA A-D route for (C-S, C-G).

It is possible to have a situation in which the PE router that originated the best SA A-D

route for (C-S, C-G) carries the (C-S, C-G) over an I-PMSI, while some other PE router,

that is also connected to the site that contains C-S, carries (C-S,C-G) over an S-PMSI.

In this case, the downstreamPE routerwould not join theS-PMSI, but continue to receive

(C-S, C-G) over the I-PMSI, because the UMH route for C-S is the one that has been

advertised by the PE router that carries (C-S, C-G) over the I-PMSI. This is expected

behavior.

TheegressPE routerdetermines thesenderof a (C-S,C-G) type5SAA-D routeby finding

in its UMH route-candidate set for C-S a route whose RD is the same as in the SA A-D

route. The VRF route import extended community of the found route contains the IP

address of the sender of the SA A-D route.

Related
Documentation

• Example: Configuring Sender-Based RPF in a BGPMVPNwith RSVP-TE

Point-to-Multipoint Provider Tunnels on page 602

• unicast-umh-election on page 1102
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CHAPTER 22

MinimizingPacket LossDuringLinkFailure
with Multicast-Only Fast Reroute

• Understanding Multicast-Only Fast Reroute on page 635

• Configuring Multicast-Only Fast Reroute on page 642

• Example: Configuring Multicast-Only Fast Reroute in a PIM Domain on page 644

• Example: Configuring Multicast-Only Fast Reroute in a Multipoint LDP

Domain on page 652

UnderstandingMulticast-Only Fast Reroute

Multicast-only fast reroute (MoFRR)minimizes packet loss in a network when there is a

link failure. It works by enhancing multicast routing protocols like Protocol Independent

Multicast (PIM) andmultipoint Label Distribution Protocol (multipoint LDP). MoFRR is

supported on MX Series routers with MPC line cards. As a prerequisite, the router must

be set to network-services enhanced-ipmode, and all the line-cards in the router must

be MPCs.

With MoFRR enabled, join messages are sent on primary and backup upstream paths.

Data packets are received from both the primary path and the backup paths. The

redundant packets are discarded based on priority (weights that are assigned to the

primary and backup paths). When a failure is detected on the primary path, the repair is

madebychanging the interfaceonwhichpacketsareaccepted to thesecondary interface.

Because the repair is local , it is fast—greatly improving convergence times in the event

of a link failure on the primary path.

Currently, the most likely real-world application for MoFRR is streaming IPTV. IPTV

streamsaremulticast asUDPstreams. Therefore, any lost packets are not retransmitted,

and this can result in a less-than-satisfactory user experience. MoFRR can be used to

improve this situation.

When fast reroute is applied tounicast streams, anupstreamrouterpreestablishesMPLS

label-switchedpaths (LSPs) or precomputes an IP loop-free alternate (LFA) fast reroute

backup path to handle failure of a segment in the downstream path.

In multicast routing, the traffic distribution graphs are usually originated by the receiver.

This is unlike unicast routing, which usually establishes the path from the source to the

receiver. Protocols that are capable of establishingmulticast distribution graphs are PIM
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(for IP), multipoint LDP (for MPLS), and RSVP-TE (for MPLS). Of these, PIM and

multipoint LDP receivers initiate the distribution graph setup, and therefore these are the

twomulticast protocols for which MoFRR is supported.

In amulticast tree, performing a reactive repair upon detection of a network-component

failure can lead to significant traffic loss due to delay in setting up the alternative path.

MoFRR reduces traffic loss in a multicast distribution tree when a network component

fails. With MoFRR, one of the downstream routers that supports this feature sets up an

alternative path toward the source to receive a backup live streamof the samemulticast

traffic. When a failure is detected on the primary stream, the MoFRR router switches to

the backup stream.

With MoFRR enabled, for each (S,G) entry, two of the available upstream interfaces are

used to send a join message and to receive multicast traffic. The protocol attempts to

select twodisjoint paths if two suchpaths are available. If disjoint paths are not available,

the protocol selects two nondisjoint paths. If two nondisjoint paths are not available,

only a primary path is selected with no backup. MoFRR is supported for both IPv4 and

IPv6 protocol families.

Figure 87 on page 636 shows two paths from the egress provider edge (PE) router to the

ingress PE router.

Figure 87: MoFRR Sample Topology
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When enabled with MoFRR functionality, the egress router sets up twomulticast trees,

a primary path and a backup path, toward themulticast source for each (S,G). In other

words, the egress router propagates the same (S,G) join messages toward two different

upstream neighbors, thus creating twomulticast trees.

One of themulticast trees goes through plane 1 and the other through plane 2, as shown

in Figure 87 onpage636. For each (S,G), the egress PE router forwards traffic received on

the primary path and drops traffic received on the backup path.

MoFRR is supported on both equal-costmultipath (ECMP) paths and non-ECMP paths.

Unicast loop-free alternate (LFA) routes need to be enabled to support MoFRR on

non-ECMPpaths. LFA routesareenabledwith the link-protection statement in the interior

gateway protocol (IGP) configuration. When you enable link protection on an OSPF or

IS-IS interface, Junos OS creates a backup LFA path to the primary next hop for all

destination routes that traverse the protected interface.

JunosOS implementsMoFRR in the IPnetwork for IPMoFRRandat theMPLS label-edge

router (LER) for multipoint LDPMoFRR.

Multipoint LDPMoFRR is usedat theegressnodeofanMPLSnetwork,where thepackets

are forwarded to an IP network. In the case of multipoint LDPMoFRR, the two paths

toward theupstreamPE router areestablished for receiving twostreamsofMPLSpackets

at the LER.Oneof the streams (theprimary) is accepted, and the other one (the backup)

is dropped at the LER. The backup stream is accepted if the primary path fails. A

prerequisite for this feature is inband signaling support, as described in Understanding

Multipoint LDP Inband Signaling for Point-to-Multipoint LSPs.

PIM Functionality

Junos OS supports MoFRR for shortest-path tree (SPT) joins in PIM source-specific

multicast (SSM) and any-source multicast (ASM). MoFRR is supported for both SSM

and ASM ranges. To enable MoFRR for (*,G) joins, themofrr-asm-starg configuration

statement needs to be included. For each group G, either (S,G) or (*,G) (not both) will

undergo MoFRR. (S,G) always takes precedence over (*,G).

With MoFRR enabled, a PIM router propagates join messages on two upstream RPF

interfaces to receive multicast traffic on both links for the same join request. Preference

is given to two paths that do not converge to the same immediate upstream router. PIM

installs appropriate multicast routes with upstream RPF next hops with two (primary

and backup) interfaces.

When the primary path fails, the backup path is upgraded to primary, and traffic is

forwarded accordingly. If there are alternate paths available, a new backup path is

calculated and the appropriate multicast route is updated or installed.

MoFRR can be enabled along with PIM join load balancing (with the join-load-balance

automatic statement). However, in such cases the distribution of join messages among

the linksmightnotbeeven.WhenanewECMP link is added, joinmessageson theprimary

path are redistributed and load-balanced. The join messages on the backup path might

still follow the same path andmight not be evenly redistributed.
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MoFRR is enabledwitha [edit routing-optionsmulticast stream-protection] configuration

and is managed by a set of filter policies. When an egress PIM router receives a join

message or an IGMP report, the router checks for the MoFRR configuration.

If the MoFRR configuration is not present, PIM sends a join message upstream toward

one upstream neighbor (for example, plane 2 in Figure 87 on page 636).

If the MoFRR configuration is present, Junos OS checks for a policy configuration.

If a policy is not present, Junos OS checks for primary and backup paths (upstream

interfaces), and takes the following actions:

• If primary and backup paths are not available—PIM sends a join message upstream

toward one upstream neighbor (for example, plane 2 in Figure 87 on page 636).

• If primary and backup paths are available—PIM sends the join message upstream

toward two of the available upstream neighbors. Junos OS sets up primary and

secondary multicast paths to receive multicast traffic (for example, plane 1 in

Figure 87 on page 636).

If a policy is present, Junos OS checks whether the policy allows MoFRR for this (S,G),

and takes the following actions:

• If the policy check fails—PIM sends a join message upstream toward one upstream

neighbor (for example, plane 2 in Figure 87 on page 636).

• If the policy check passes—Junos OS checks for primary and backup paths (upstream

interfaces).

• If theprimaryandbackuppathsarenotavailable,PIMsendsa joinmessageupstream

toward one upstream neighbor (for example, plane 2 in Figure 87 on page 636).

• If the primary and backup paths are available, PIM sends the joinmessage upstream

toward two of the available upstream neighbors. Junos OS sets up primary and

secondary multicast paths to receive multicast traffic (for example, plane 1 in

Figure 87 on page 636).

Multipoint LDP Functionality

To avoid MPLS traffic duplication, the usual implementation of multipoint LDP selects

only one upstream path. (See section 2.4.1.1. Determining One's 'upstream LSR' in RFC

6388, Label Distribution Protocol Extensions for Point-to-Multipoint and

Multipoint-to-Multipoint Label Switched Paths.)

For multipoint LDPMoFRR, the multipoint LDP node selects two separate upstream

peers and sends two separate labels, one to each upstream peer. The same algorithm

described inRFC6388 isused toselect theprimaryupstreampath.Thebackupupstream

path selection again uses the same algorithm but excludes the primary upstream LSR

as a candidate. Two streams of MPLS traffic are sent to the egress node from the two

different upstream peers. The MPLS traffic from only one of the upstream neighbors is

selectedas theprimarypath toaccept the traffic, and theotherpathbecomes thebackup

path. The traffic on the backup path is dropped. When the primary upstream path fails,
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the traffic from the backup path is then accepted. Themultipoint LDP node selects the

two upstream paths based on the interior gateway protocol (IGP) root node next hop.

A forwarding equivalency class (FEC) is a group of IP packets that are forwarded in the

samemanner, over the same path, and with the same forwarding treatment. Normally,

the label that is put on a particular packet represents the FEC to which that packet is

assigned. InMoFRR, two routes are placed into thempls.0 table for each FEC—one route

for the primary label and the other route for the backup label.

If there are parallel links toward the same immediate upstream node, both parallel links

are considered to be the primary. At any point in time, the upstream node sends traffic

on only one of the multiple parallel links.

A bud node is an LSR that is an egress LSR, but also has one or more directly connected

downstream LSRs. In the case of a bud node, the traffic from the primary upstreampath

is forwarded to a downstream LSR. If the primary upstream path fails, the MPLS traffic

from the backup upstream path is forwarded to the downstream LSR. This means that

the downstream LSR next hop is added to both MPLS routes along with the egress next

hop.

MoFRR for multipoint LDP is enabled with a [edit routing-optionsmulticast

stream-protection] configuration and is managed by a set of filter policies.

If the multipoint LDP point-to-multipoint FEC is enabled for MoFRR, the following

additional considerations are factored into upstream path selection:

• The targeted LDP sessions are skipped if there is a nontargeted LDP session. If there

is a single targeted LDP session, the targeted LDP session is selected, but the

corresponding point-to-multipoint FEC loses the MoFRR capability because there is

no interface associated with the targeted LDP session.

• All interfaces that belong to the same upstream LSR are considered to be the primary

path.

• For any root-node route updates, the upstream path is changed based on the latest

next hops from the IGP. If a better path is available, multipoint LDP attempts to switch

to the better path.

Packet Forwarding

For both PIM andmultipoint LDP, multicast source stream selection is performed at the

incoming interface. This prevents duplicate streams from being sent across the fabric

andpreventsmultiple route lookups that result in drops, thuspreserving fabric bandwidth

andmaximizing forwarding performance.

For PIM, each IPmulticast stream contains the same destination address. Regardless of

the interface on which the packets arrive, the packets have the same route. An interface

list is attached to the route. JunosOSchecks the interfaceuponwhicheachpacketarrives

and forwards only those that are from the primary interface. If the interface matches a

secondary interface, the packets are dropped. If no match is found, the packets are

handled as exceptions in the control plane.
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This process in shown in Figure 88 on page 640.

Figure 88: MoFRR IP Route Lookup in the Packet Forwarding Engine

For multipoint LDP, multiple MPLS labels are used to control MoFRR stream selection.

Each label represents a separate route, but each references the same interface list check.

Only the primary label is forwarded while all others are dropped. Multiple interfaces can

receive packets using the same label.

This process in shown in Figure 89 on page 640.

Figure 89: MoFRRMPLS Route Lookup in the Packet Forwarding Engine

Limitations and Caveats

MoFRR has the following limitations and caveats:

• MoFRR failure detection is supported for immediate link protection of the router on

which MoFRR is enabled and not on all the links (end-to-end) in the multicast traffic

path.

• MoFRR supports FRR on two selected disjoint paths toward the source. Two of the

selected upstream neighbors cannot be on the same interface—in other words, two

upstream neighbors on a LAN segment. The same is true if the upstream interface

happens to be amulticast tunnel interface.

• Detection of the maximum end-to-end disjoint upstream paths is not supported. The

egress router only makes sure that there is a disjoint upstream node (the immediate

previous hop). PIM andmultipoint LDP do not support the equivalent of explicit route

objects (EROs). Hence, disjoint upstream path detection is limited to control over the
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immediately previous hop node. Because of this limitation, the path to the upstream

node of the previous hop selected as primary and backupmight be shared.

• MoFRR does not apply to multipoint LDP traffic received on an RSVP tunnel because

the RSVP tunnel is not associated with any interface.

• Some traffic loss is seen in the following scenarios:

• A better upstream path becomes available on an egress node.

• MoFRR is enabled or disabled on the egress node while there is an active traffic

stream flowing.

• PIM join load balancing for join messages for backup paths are not supported.

• For a multicast group G, MoFRR is not allowed for both (S,G) and (*,G) join messages.

(S,G) join messages have precedence over (*,G).

• MoFRR is not supported for multicast traffic streams that use two different multicast

groups. Each (S,G) combination is treated as a uniquemulticast traffic stream.

• The bidirectional PIM range is not supported for MoFRR.

• PIM dense-mode is not supported for MoFRR

• Mixed upstreamMoFRR is not supported. This refers to PIMmultipoint LDP in-band

signaling, wherein one upstream path is throughmultipoint LDP and the second

upstream path is through PIM.

• Multicast statistics for the backup traffic stream are not maintained by PIM and

therefore are not available in the operational output of show commands.

• Multipoint LDP labels as inner labels are not supported.

• If the source is reachable throughmultiple ingressprovider edge (PE) routers,multipoint

LDPMoFRR is not supported.

• Targeted upstream sessions are not selected as the upstream node for MoFRR.

• Rate monitoring is not supported.

• Multipoint LDP link protection on the backup path is not supported because there is

no support for MoFRR inner labels.

Related
Documentation

Configuring Multicast-Only Fast Reroute on page 642•

• Example: Configuring Multicast-Only Fast Reroute in a PIM Domain on page 644

• Example: Configuring Multicast-Only Fast Reroute in a Multipoint LDP Domain on

page 652
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ConfiguringMulticast-Only Fast Reroute

You can configure multicast-only fast reroute (MoFRR) to minimize packet loss in a

network when there is a link failure.

When fast reroute is applied tounicast streams, anupstreamrouterpreestablishesMPLS

label-switchedpaths (LSPs) or precomputes an IP loop-free alternate (LFA) fast reroute

backup path to handle failure of a segment in the downstream path.

In multicast routing, the traffic distribution graphs are usually originated by the receiver.

This is unlike unicast routing, which usually establishes the path from the source to the

receiver. Protocols that are capable of establishingmulticast distribution graphs are PIM

(for IP),multipointLDP(forMPLS)andRSVP-TE(forMPLS).Of these,PIMandmultipoint

LDP receivers initiate the distribution graph setup, and therefore these are the two

multicast protocols for which MoFRR is supported.

MoFRR is supported on MX Series routers with MPC line cards. As a prerequisite,all the

line cards in the router must be MPCs.

Make sure that all of the

To configure MoFRR:

1. Set the router to enhanced IPmode.

[edit chassis]
user@host# set network-services enhanced-ip

2. Enable MoFRR.

[edit routing-optionsmulticast]
user@host# set stream-protection

3. (Optional)Configurea routingpolicy that filters for a restrictedsetofmulticast streams

to be affected by your MoFRR configuration.

You can apply filters that are based on source or group addresses.

For example:

[edit policy-options]
policy-statementmofrr-select {
term A {
from {
source-address-filter 225.1.1.1/32 exact;

}
then {
accept;

}
}
term B {
from {
source-address-filter 226.0.0.0/8 orlonger;

}
then {
accept;
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}
}
term C {
from {
source-address-filter 227.1.1.0/24 orlonger;
source-address-filter 227.4.1.0/24 orlonger;
source-address-filter 227.16.1.0/24 orlonger;

}
then {
accept;

}
}
term D {
from {
source-address-filter 227.1.1.1/32 exact

}
then {
reject; #MoFRR disabled

}
}
...

}

4. (Optional) If you configured a routing policy to filter the set of to be affected by your

MoFRR configuration, apply the policy.

[edit routing-optionsmulticast stream-protection]
user@host# set policy policy-name

For example:

routing-options {
multicast {
stream-protection {
policy mofrr-select

}
}

}

5. (Optional) In a PIM domain with MoFRR, allowMoFRR to be applied to any-source

multicast (ASM) (*,G) joins.

This is not supported for multipoint LDPMoFRR.

[edit routing-optionsmulticast stream-protection]
user@host# setmofrr-asm-starg

6. (Optional) In a PIM domain with MoFRR, allow only a disjoint RPF (an RPF on a

separate plane) to be selected as the backup RPF path.

This is not supported for multipoint LDPMoFRR. In amultipoint LDPMoFRR domain,

the same label is shared between parallel links to the same upstream neighbor. This

is not the case in a PIM domain, where each link forms a neighbor. The

mofrr-disjoint-upstream-only statement does not allow a backup RPF path to be

selected if the path goes to the same upstream neighbor as that of the primary RPF

path. This ensures that MoFRR is triggered only on a topology that has multiple RPF

upstream neighbors.
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[edit routing-optionsmulticast stream-protection]
user@host# setmofrr-disjoint-upstream-only

7. (Optional) InaPIMdomainwithMoFRR,prevent sending joinmessageson thebackup

path, but retain all other MoFRR functionality.

This is not supported for multipoint LDPMoFRR.

[edit routing-optionsmulticast stream-protection]
user@host# setmofrr-no-backup-join

8. (Optional) InaPIMdomainwithMoFRR,allownewprimarypathselection tobebased

on the unicast gateway selection for the unicast route to the source and to change

when there is a change in the unicast selection, rather than having the backup path

be promoted as primary. This ensures that the primary RPF hop is always on the best

path.

Whenyou include themofrr-primary-selection-by-routing statement, thebackuppath

is not guaranteed to get promoted to be the new primary pathwhen the primary path

goes down.

This is not supported for multipoint LDPMoFRR.

[edit routing-optionsmulticast stream-protection]
user@host# setmofrr-primary-selection-by-routing

Related
Documentation

Understanding Multicast-Only Fast Reroute on page 635•

• Example: Configuring Multicast-Only Fast Reroute in a PIM Domain on page 644

• Example: Configuring Multicast-Only Fast Reroute in a Multipoint LDP Domain on

page 652

Example: ConfiguringMulticast-Only Fast Reroute in a PIM Domain

This example shows how to configure multicast-only fast reroute (MoFRR) to minimize

packet loss in a network when there is a link failure. It works by enhancing the multicast

routing protocol, Protocol Independent Multicast (PIM).

MoFRR transmits amulticast joinmessage from a receiver toward a source on a primary

path,whilealso transmittingasecondarymulticast joinmessage fromthe receiver toward

the source on a backup path. Data packets are received from both the primary path and

thebackuppaths. The redundantpackets arediscardedat topologymergepoints , based

on priority (weights assigned to primary and backup paths). When a failure is detected

on the primary path, the repair is made by changing the interface on which packets are

accepted to the secondary interface. Because the repair is local, it is fast—greatly

improving convergence times in the event of a link failure on the primary path.

• Requirements on page 645

• Overview on page 645

• CLI Quick Configuration on page 646

• Step-by-Step Configuration on page 647

• Verification on page 650
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Requirements

No special configuration beyond device initialization is required before configuring this

example.

In this example, only the egress provider edge (PE) router has MoFRR enabled,MoFRR

in a PIM domain can be enabled on any of the routers.

MoFRR is supported on MX Series platforms with MPC line cards. As a prerequisite, the

router must be set to network-services enhanced-ipmode, and all the line-cards in the

platformmust be MPCs.

This example requires Junos OS Release 14.1 or later on the egress PE router.

Overview

In this example, Device R3 is the egress edge router. MoFRR is enabled on this device

only.

OSPF or IS-IS is used for connectivity, though any interior gateway protocol (IGP) or

static routes can be used.

PIM sparsemode version 2 is enabled on all devices in the PIM domain. Device R1 serves

as the rendezvous point (RP).

Device R3, in addition to MoFRR, also has PIM join load balancing enabled.

For testing purposes, routers are used to simulate the source and the receiver. Device R3

is configured to statically join the desired group by using the set protocols igmp interface

fe-1/2/15.0 static group 225.1.1.1 command. It is just joining, not listening. The fe-1/2/15.0

interface is the Device R3 interface facing the receiver. In the case when a real multicast

receiver host is not available, as in this example, this static IGMP configuration is useful.

On the receiver, to make it listen to the multicast group address, this example uses set

protocols sap listen 225.1.1.1. To make the source sendmulticast traffic, a multicast ping

is issued fromthesource router. Thepingcommand isping225.1.1.1bypass-routing interface

fe-1/2/10.0 ttl 10 count 1000000000. The fe-1/2/10.0 interface is the source interface

facing Device R1.

MoFRR configuration includes multiple options that are not shown in this example, but
are explained separately. The options are as follows:

stream-protection {
mofrr-asm-starg;
mofrr-disjoint-upstream-only;
mofrr-no-backup-join;
mofrr-primary-selection-by-routing;
policy policy-name;

}

Topology

Figure 90 on page 646 shows the sample network.
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Figure 90: MoFRR in a PIM Domain

“CLI Quick Configuration” on page 646 shows the configuration for all of the devices in

Figure 90 on page 646.

The section “Step-by-StepConfiguration” on page647 describes the steps onDeviceR3.

CLI Quick Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device R1 set interfaces fe-1/2/10 unit 0 family inet address 10.0.0.2/30
set interfaces fe-1/2/11 unit 0 family inet address 10.0.0.5/30
set interfaces fe-1/2/12 unit 0 family inet address 10.0.0.17/30
set interfaces lo0 unit 0 family inet address 192.168.0.1/32
set protocols ospf area 0.0.0.0 interface fe-1/2/10.0
set protocols ospf area 0.0.0.0 interface fe-1/2/11.0
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface fe-1/2/12.0
set protocols pim rp local family inet address 192.168.0.1
set protocols pim interface all mode sparse
set protocols pim interface all version 2

Device R2 set interfaces fe-1/2/11 unit 0 family inet address 10.0.0.6/30
set interfaces fe-1/2/13 unit 0 family inet address 10.0.0.9/30
set interfaces lo0 unit 0 family inet address 192.168.0.2/32
set protocols ospf area 0.0.0.0 interface fe-1/2/11.0
set protocols ospf area 0.0.0.0 interface fe-1/2/13.0
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols pim rp static address 192.168.0.1
set protocols pim interface all mode sparse
set protocols pim interface all version 2

Device R3 set chassis network-services enhanced-ip
set interfaces fe-1/2/13 unit 0 family inet address 10.0.0.10/30
set interfaces fe-1/2/15 unit 0 family inet address 10.0.0.13/30
set interfaces fe-1/2/14 unit 0 family inet address 10.0.0.22/30
set interfaces lo0 unit 0 family inet address 192.168.0.3/32
set protocols igmp interface fe-1/2/15.0 static group 225.1.1.1
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set protocols ospf area 0.0.0.0 interface fe-1/2/13.0
set protocols ospf area 0.0.0.0 interface fe-1/2/15.0
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ospf area 0.0.0.0 interface fe-1/2/14.0
set protocols pim rp static address 192.168.0.1
set protocols pim interface all mode sparse
set protocols pim interface all version 2
set protocols pim join-load-balance automatic
setpolicy-optionspolicy-statement load-balancing-policy then load-balanceper-packet
set routing-options forwarding-table export load-balancing-policy
set routing-optionsmulticast stream-protection

Device R6 set interfaces fe-1/2/12 unit 0 family inet address 10.0.0.18/30
set interfaces fe-1/2/14 unit 0 family inet address 10.0.0.21/30
set interfaces lo0 unit 0 family inet address 192.168.0.6/32
set protocols ospf area 0.0.0.0 interface fe-1/2/12.0
set protocols ospf area 0.0.0.0 interface fe-1/2/14.0
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols pim rp static address 192.168.0.1
set protocols pim interface all mode sparse
set protocols pim interface all version 2

Device Source set interfaces fe-1/2/10 unit 0 family inet address 10.0.0.1/30
set interfaces lo0 unit 0 family inet address 192.168.0.4/32
set protocols ospf area 0.0.0.0 interface fe-1/2/10.0
set protocols ospf area 0.0.0.0 interface lo0.0 passive

Device Receiver set interfaces fe-1/2/15 unit 0 family inet address 10.0.0.14/30
set interfaces lo0 unit 0 family inet address 192.168.0.5/32
set protocols sap listen 225.1.1.1
set protocols ospf area 0.0.0.0 interface fe-1/2/15.0
set protocols ospf area 0.0.0.0 interface lo0.0 passive

Step-by-Step Configuration

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure Device R3:

1. Enable enhanced IPmode.

[edit chassis]
user@R3# set network-services enhanced-ip

2. Configure the device interfaces.

[edit interfaces]
user@R3# set fe-1/2/13 unit 0 family inet address 10.0.0.10/30
user@R3# set fe-1/2/15 unit 0 family inet address 10.0.0.13/30
user@R3# set fe-1/2/14 unit 0 family inet address 10.0.0.22/30
user@R3# set lo0 unit 0 family inet address 192.168.0.3/32

3. For testing purposes only, on the interface facing Device Receiver, simulate IGMP

joins.
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If your test environment has receiver hosts, this step is not necessary.

[edit protocols igmp interface fe-1/2/15.0]
user@R3# set static group 225.1.1.1

4. Configure an IGP or static routes.

[edit protocols ospf area 0.0.0.0]
user@R3# set interface fe-1/2/13.0
user@R3# set interface fe-1/2/15.0
user@R3# set interface lo0.0 passive
user@R3# set interface fe-1/2/14.0

5. Configure PIM.

[edit protocols pim]
user@R3# set rp static address 192.168.0.1
user@R3# set interface all mode sparse
user@R3# set interface all version 2

6. (Optional) Configure PIM join load balancing.

[edit protocols pim]
user@R3# set join-load-balance automatic

7. (Optional) Configure per-packet load balancing.

[edit policy-options policy-statement load-balancing-policy]
user@R3# set then load-balance per-packet

[edit routing-options forwarding-table]
user@R3# set export load-balancing-policy

8. Enable MoFRR.

[edit routing-optionsmulticast]
user@R3# set stream-protection

Results From configurationmode, confirm your configuration by entering the showchassis, show

interfaces, show protocols, show policy-options, and show routing-options commands. If

the output does not display the intended configuration, repeat the instructions in this

example to correct the configuration.

user@R3# show chassis
network-services enhanced-ip;

user@R3# show interfaces
fe-1/2/13 {
unit 0 {
family inet {
address 10.0.0.10/30;

}
}

}
fe-1/2/14 {
unit 0 {
family inet {
address 10.0.0.22/30;

}

Copyright © 2017, Juniper Networks, Inc.648

Multicast Protocols Feature Guide



}
}
fe-1/2/15 {
unit 0 {
family inet {
address 10.0.0.13/30;

}
}

}
lo0 {
unit 0 {
family inet {
address 192.168.0.3/32;

}
}

}

user@R3# show protocols
igmp {
interface fe-1/2/15.0 {
static {
group 225.1.1.1;

}
}

}
ospf {
area 0.0.0.0 {
interface fe-1/2/13.0;
interface fe-1/2/15.0;
interface lo0.0 {
passive;

}
interface fe-1/2/14.0;

}
}
pim {
rp {
static {
address 192.168.0.1;

}
}
interface all {
mode sparse;
version 2;

}
join-load-balance {
automatic;

}
}

user@R3# show policy-options
policy-statement load-balancing-policy {
then {
load-balance per-packet;

}
}
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user@R3# show routing-options
forwarding-table {
export load-balancing-policy;

}
multicast {
stream-protection;

}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Sending Multicast Traffic Into the PIM Domain on page 650

• Verifying the Upstream Interfaces on page 650

• Checking the Multicast Routes on page 651

SendingMulticast Traffic Into the PIM Domain

Purpose Use amulticast ping command to simulate multicast traffic.

Action user@Source> ping 225.1.1.1 bypass-routing interface fe-1/2/10.0 ttl 10 count 1000000000

PING 225.1.1.1 (225.1.1.1): 56 data bytes
64 bytes from 10.0.0.14: icmp_seq=1 ttl=61 time=0.845 ms
64 bytes from 10.0.0.14: icmp_seq=2 ttl=61 time=0.661 ms
64 bytes from 10.0.0.14: icmp_seq=3 ttl=61 time=0.615 ms
64 bytes from 10.0.0.14: icmp_seq=4 ttl=61 time=0.640 ms

Meaning The interface on Device Source, facing Device R1, is fe-1/2/10.0. Keep in mind that

multicast pings have a TTL of 1 by default, so youmust use the ttl option.

Verifying the Upstream Interfaces

Purpose Make sure that the egress device has two upstream interfaces for the multicast group

join.
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Action user@R3> show pim join 225.1.1.1 extensive sg
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 225.1.1.1
    Source: 10.0.0.1
    Flags: sparse,spt
    Active upstream interface: fe-1/2/13.0
    Active upstream neighbor: 10.0.0.9
    MoFRR Backup upstream interface: fe-1/2/14.0
    MoFRR Backup upstream neighbor: 10.0.0.21
    Upstream state: Join to Source, No Prune to RP
    Keepalive timeout: 354
    Uptime: 00:00:06 
    Downstream neighbors:
        Interface: fe-1/2/15.0           
            10.0.0.13 State: Join Flags: S   Timeout: Infinity
            Uptime: 00:00:06 Time since last Join: 00:00:06
    Number of downstream interfaces: 1

Meaning Theoutput showsanactiveupstream interfaceandneighbor, andalsoanMoFRRbackup

upstream interface and neighbor.

Checking theMulticast Routes

Purpose Examine the IP multicast forwarding table to make sure that there is an upstream RPF

interface list, with a primary and a backup interface.

Action user@R3> showmulticast route extensive

Instance: master Family: INET

Group: 225.1.1.1
    Source: 10.0.0.1/32
    Upstream rpf interface list: 
        fe-1/2/13.0 (P) fe-1/2/14.0 (B)
    Downstream interface list: 
        fe-1/2/15.0
    Session description: Unknown
    Forwarding statistics are not available
    RPF Next-hop ID: 836
    Next-hop ID: 1048585
    Upstream protocol: PIM
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: 171 seconds
    Wrong incoming interface notifications: 0
    Uptime: 00:03:09

Meaning The output shows an upstreamRPF interface list, with a primary and a backup interface.

Related
Documentation

Understanding Multicast-Only Fast Reroute on page 635•

• Configuring Multicast-Only Fast Reroute on page 642
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• Example: Configuring Multicast-Only Fast Reroute in a Multipoint LDP Domain on

page 652

Example: ConfiguringMulticast-Only Fast Reroute in aMultipoint LDP Domain

This example shows how to configure multicast-only fast reroute (MoFRR) to minimize

packet loss in a network when there is a link failure.

Multipoint LDPMoFRR is usedat theegressnodeofanMPLSnetwork,where thepackets

are forwarded to an IP network. In the case of multipoint LDPMoFRR, the two paths

toward the upstreamprovider edge (PE) router are established for receiving two streams

of MPLS packets at the label-edge router (LER). One of the streams (the primary) is

accepted, and the other one (the backup) is dropped at the LER. The backup stream is

accepted if the primary path fails.

• Requirements on page 652

• Overview on page 652

• CLI Quick Configuration on page 653

• Configuration on page 659

• Verification on page 664

Requirements

No special configuration beyond device initialization is required before configuring this

example.

In a multipoint LDP domain, for MoFRR to work, only the egress PE router needs to have

MoFRR enabled. The other routers do not need to support MoFRR.

MoFRR is supported on MX Series platforms with MPC line cards. As a prerequisite, the

router must be set to network-services enhanced-ipmode, and all the line-cards in the

platformmust be MPCs.

This example requires Junos OS Release 14.1 or later on the egress PE router.

Overview

In this example, Device R3 is the egress edge router. MoFRR is enabled on this device

only.

OSPF is used for connectivity, though any interior gateway protocol (IGP) or static routes

can be used.

For testing purposes, routers are used to simulate the source and the receiver. Device R4

andDeviceR8are configured to statically join thedesiredgroupbyusing the setprotocols

igmp interface interface-name static group group command. In the case when a real

multicast receiver host is not available, as in this example, this static IGMP configuration

is useful. On the receivers, to make them listen to the multicast group address, this

example uses set protocols sap listen group.
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MoFRR configuration includes a policy option that is not shown in this example, but is
explained separately. The option is configured as follows:

stream-protection {
policy policy-name;

}

Topology

Figure 91 on page 653 shows the sample network.

Figure 91: MoFRR in aMultipoint LDP Domain

“CLI Quick Configuration” on page 653 shows the configuration for all of the devices in

Figure 91 on page 653.

The section “Configuration” on page 659 describes the steps on Device R3.

CLI Quick Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Device src1 set interfaces ge-1/2/10 unit 0 description src1-to-R1
set interfaces ge-1/2/10 unit 0 family inet address 1.1.0.1/30
set interfaces ge-1/2/11 unit 0 description src1-to-R1
set interfaces ge-1/2/11 unit 0 family inet address 192.168.219.11/24
set interfaces lo0 unit 0 family inet address 1.1.1.17/32
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive

Device src2 set interfaces ge-1/2/24 unit 0 description src2-to-R5
set interfaces ge-1/2/24 unit 0 family inet address 1.5.0.2/30
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set interfaces lo0 unit 0 family inet address 1.1.1.18/32
set protocols rsvp interface all
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive

Device R1 set interfaces ge-1/2/12 unit 0 description R1-to-R2
set interfaces ge-1/2/12 unit 0 family inet address 1.1.2.1/30
set interfaces ge-1/2/12 unit 0 family mpls
set interfaces ge-1/2/13 unit 0 description R1-to-R6
set interfaces ge-1/2/13 unit 0 family inet address 1.1.6.1/30
set interfaces ge-1/2/13 unit 0 family mpls
set interfaces ge-1/2/10 unit 0 description R1-to-src1
set interfaces ge-1/2/10 unit 0 family inet address 1.1.0.2/30
set interfaces ge-1/2/11 unit 0 description R1-to-src1
set interfaces ge-1/2/11 unit 0 family inet address 192.168.219.9/30
set interfaces lo0 unit 0 family inet address 1.1.1.1/32
set protocols rsvp interface all
set protocolsmpls interface all
set protocols bgp group ibgp local-address 1.1.1.1
set protocols bgp group ibgp export static-route-tobgp
set protocols bgp group ibgp peer-as 10
set protocols bgp group ibgp neighbor 1.1.1.3
set protocols bgp group ibgp neighbor 1.1.1.7
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ldp interface ge-1/2/12.0
set protocols ldp interface ge-1/2/13.0
set protocols ldp interface lo0.0
set protocols ldp p2mp
set protocols pimmldp-inband-signalling policymldppim-ex
set protocols pim rp static address 1.1.1.5
set protocols pim interface lo0.0
set protocols pim interface ge-1/2/10.0
set protocols pim interface ge-1/2/11.0
set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.0.0/24 orlonger

set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.219.11/32 orlonger

set policy-options policy-statementmldppim-ex term B then p2mp-lsp-root address
1.1.1.2

set policy-options policy-statementmldppim-ex term B then accept
set policy-options policy-statementmldppim-ex term A from source-address-filter
1.1.1.7/32 orlonger

set policy-options policy-statementmldppim-ex term A from source-address-filter
1.1.0.0/30 orlonger

set policy-options policy-statementmldppim-ex term A then accept
set policy-options policy-statement static-route-tobgp term static from protocol static
set policy-options policy-statement static-route-tobgp term static from protocol direct
set policy-options policy-statement static-route-tobgp term static then accept
set routing-options autonomous-system 10

Device R2 set interfaces ge-1/2/12 unit 0 description R2-to-R1
set interfaces ge-1/2/12 unit 0 family inet address 1.1.2.2/30
set interfaces ge-1/2/12 unit 0 family mpls
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set interfaces ge-1/2/14 unit 0 description R2-to-R3
set interfaces ge-1/2/14 unit 0 family inet address 1.2.3.1/30
set interfaces ge-1/2/14 unit 0 family mpls
set interfaces ge-1/2/16 unit 0 description R2-to-R5
set interfaces ge-1/2/16 unit 0 family inet address 1.2.5.1/30
set interfaces ge-1/2/16 unit 0 family mpls
set interfaces ge-1/2/17 unit 0 description R2-to-R7
set interfaces ge-1/2/17 unit 0 family inet address 1.2.7.1/30
set interfaces ge-1/2/17 unit 0 family mpls
set interfaces ge-1/2/15 unit 0 description R2-to-R3
set interfaces ge-1/2/15 unit 0 family inet address 1.2.94.1/30
set interfaces ge-1/2/15 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 1.1.1.2/32
set interfaces lo0 unit 0 family mpls
set protocols rsvp interface all
set protocolsmpls interface all
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ldp interface all
set protocols ldp p2mp
set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.0.0/24 orlonger

set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.219.11/32 orlonger

set policy-options policy-statementmldppim-ex term B then p2mp-lsp-root address
1.1.1.2

set policy-options policy-statementmldppim-ex term B then accept
set routing-options autonomous-system 10

Device R3 set chassis network-services enhanced-ip
set interfaces ge-1/2/14 unit 0 description R3-to-R2
set interfaces ge-1/2/14 unit 0 family inet address 1.2.3.2/30
set interfaces ge-1/2/14 unit 0 family mpls
set interfaces ge-1/2/18 unit 0 description R3-to-R4
set interfaces ge-1/2/18 unit 0 family inet address 1.3.4.1/30
set interfaces ge-1/2/18 unit 0 family mpls
set interfaces ge-1/2/19 unit 0 description R3-to-R6
set interfaces ge-1/2/19 unit 0 family inet address 1.3.6.2/30
set interfaces ge-1/2/19 unit 0 family mpls
set interfaces ge-1/2/21 unit 0 description R3-to-R7
set interfaces ge-1/2/21 unit 0 family inet address 1.3.7.1/30
set interfaces ge-1/2/21 unit 0 family mpls
set interfaces ge-1/2/22 unit 0 description R3-to-R8
set interfaces ge-1/2/22 unit 0 family inet address 1.3.8.1/30
set interfaces ge-1/2/22 unit 0 family mpls
set interfaces ge-1/2/15 unit 0 description R3-to-R2
set interfaces ge-1/2/15 unit 0 family inet address 1.2.94.2/30
set interfaces ge-1/2/15 unit 0 family mpls
set interfaces ge-1/2/20 unit 0 description R3-to-R6
set interfaces ge-1/2/20 unit 0 family inet address 1.2.96.2/30
set interfaces ge-1/2/20 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 1.1.1.3/32 primary
set routing-options autonomous-system 10
set routing-optionsmulticast stream-protection
set protocols rsvp interface all

655Copyright © 2017, Juniper Networks, Inc.

Chapter 22: Minimizing Packet Loss During Link Failure with Multicast-Only Fast Reroute



set protocolsmpls interface all
set protocols bgp group ibgp local-address 1.1.1.3
set protocols bgp group ibgp peer-as 10
set protocols bgp group ibgp neighbor 1.1.1.1
set protocols bgp group ibgp neighbor 1.1.1.5
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface fxp0.0 disable
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ldp interface all
set protocols ldp p2mp
set protocols pimmldp-inband-signalling policymldppim-ex
set protocols pim interface lo0.0
set protocols pim interface ge-1/2/18.0
set protocols pim interface ge-1/2/22.0
set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.0.0/24 orlonger

set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.219.11/32 orlonger

set policy-options policy-statementmldppim-ex term B then accept
set policy-options policy-statementmldppim-ex term A from source-address-filter
1.1.0.1/30 orlonger

set policy-options policy-statementmldppim-ex term A then accept
set policy-options policy-statement static-route-tobgp term static from protocol static
set policy-options policy-statement static-route-tobgp term static from protocol direct
set policy-options policy-statement static-route-tobgp term static then accept

Device R4 set interfaces ge-1/2/18 unit 0 description R4-to-R3
set interfaces ge-1/2/18 unit 0 family inet address 1.3.4.2/30
set interfaces ge-1/2/18 unit 0 family mpls
set interfaces ge-1/2/23 unit 0 description R4-to-R7
set interfaces ge-1/2/23 unit 0 family inet address 1.4.7.1/30
set interfaces lo0 unit 0 family inet address 1.1.1.4/32
set protocols igmp interface ge-1/2/18.0 version 3
set protocols igmp interface ge-1/2/18.0 static group 232.1.1.1 group-count 2
set protocols igmp interface ge-1/2/18.0 static group 232.1.1.1 source 192.168.219.11
set protocols igmp interface ge-1/2/18.0 static group 232.2.2.2 source 1.2.7.7
set protocols sap listen 232.1.1.1
set protocols sap listen 232.2.2.2
set protocols rsvp interface all
set protocolsmpls interface all
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols pimmldp-inband-signalling policymldppim-ex
set protocols pim interface ge-1/2/23.0
set protocols pim interface ge-1/2/18.0
set protocols pim interface lo0.0
set policy-options policy-statement static-route-tobgp term static from protocol static
set policy-options policy-statement static-route-tobgp term static from protocol direct
set policy-options policy-statement static-route-tobgp term static then accept
set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.0.0/24 orlonger

set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.219.11/32 orlonger
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set policy-options policy-statementmldppim-ex term B then p2mp-lsp-root address
1.1.1.2

set policy-options policy-statementmldppim-ex term B then accept
set routing-options autonomous-system 10

Device R5 set interfaces ge-1/2/24 unit 0 description R5-to-src2
set interfaces ge-1/2/24 unit 0 family inet address 1.5.0.1/30
set interfaces ge-1/2/16 unit 0 description R5-to-R2
set interfaces ge-1/2/16 unit 0 family inet address 1.2.5.2/30
set interfaces ge-1/2/16 unit 0 family mpls
set interfaces ge-1/2/25 unit 0 description R5-to-R6
set interfaces ge-1/2/25 unit 0 family inet address 1.5.6.1/30
set interfaces ge-1/2/25 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 1.1.1.5/32
set protocols rsvp interface all
set protocolsmpls interface all
set protocols bgp group ibgp local-address 1.1.1.5
set protocols bgp group ibgp export static-route-tobgp
set protocols bgp group ibgp peer-as 10
set protocols bgp group ibgp neighbor 1.1.1.7
set protocols bgp group ibgp neighbor 1.1.1.3
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ldp interface ge-1/2/16.0
set protocols ldp interface ge-1/2/25.0
set protocols ldp p2mp
set protocols pim interface lo0.0
set protocols pim interface ge-1/2/24.0
set policy-options policy-statement static-route-tobgp term static from protocol static
set policy-options policy-statement static-route-tobgp term static from protocol direct
set policy-options policy-statement static-route-tobgp term static then accept
set routing-options autonomous-system 10

Device R6 set interfaces ge-1/2/13 unit 0 description R6-to-R1
set interfaces ge-1/2/13 unit 0 family inet address 1.1.6.2/30
set interfaces ge-1/2/13 unit 0 family mpls
set interfaces ge-1/2/19 unit 0 description R6-to-R3
set interfaces ge-1/2/19 unit 0 family inet address 1.3.6.1/30
set interfaces ge-1/2/19 unit 0 family mpls
set interfaces ge-1/2/25 unit 0 description R6-to-R5
set interfaces ge-1/2/25 unit 0 family inet address 1.5.6.2/30
set interfaces ge-1/2/25 unit 0 family mpls
set interfaces ge-1/2/26 unit 0 description R6-to-R7
set interfaces ge-1/2/26 unit 0 family inet address 1.6.7.1/30
set interfaces ge-1/2/26 unit 0 family mpls
set interfaces ge-1/2/20 unit 0 description R6-to-R3
set interfaces ge-1/2/20 unit 0 family inet address 1.2.96.1/30
set interfaces ge-1/2/20 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 1.1.1.6/30
set protocols rsvp interface all
set protocolsmpls interface all
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive
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set protocols ldp interface all
set protocols ldp p2mp

Device R7 set interfaces ge-1/2/17 unit 0 description R7-to-R2
set interfaces ge-1/2/17 unit 0 family inet address 1.2.7.2/30
set interfaces ge-1/2/17 unit 0 family mpls
set interfaces ge-1/2/21 unit 0 description R7-to-R3
set interfaces ge-1/2/21 unit 0 family inet address 1.3.7.2/30
set interfaces ge-1/2/21 unit 0 family mpls
set interfaces ge-1/2/23 unit 0 description R7-to-R4
set interfaces ge-1/2/23 unit 0 family inet address 1.4.7.2/30
set interfaces ge-1/2/23 unit 0 family mpls
set interfaces ge-1/2/26 unit 0 description R7-to-R6
set interfaces ge-1/2/26 unit 0 family inet address 1.6.7.2/30
set interfaces ge-1/2/26 unit 0 family mpls
set interfaces ge-1/2/27 unit 0 description R7-to-R8
set interfaces ge-1/2/27 unit 0 family inet address 1.7.8.1/30
set interfaces ge-1/2/27 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 1.1.1.7/32
set protocols rsvp interface all
set protocolsmpls interface all
set protocols bgp group ibgp local-address 1.1.1.7
set protocols bgp group ibgp export static-route-tobgp
set protocols bgp group ibgp peer-as 10
set protocols bgp group ibgp neighbor 1.1.1.5
set protocols bgp group ibgp neighbor 1.1.1.1
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ldp interface ge-1/2/17.0
set protocols ldp interface ge-1/2/21.0
set protocols ldp interface ge-1/2/26.0
set protocols ldp p2mp
set protocols pimmldp-inband-signalling policymldppim-ex
set protocols pim interface lo0.0
set protocols pim interface ge-1/2/27.0
set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.0.0/24 orlonger

set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.219.11/32 orlonger

set policy-options policy-statementmldppim-ex term B then accept
set policy-options policy-statementmldppim-ex term A from source-address-filter
1.1.0.1/30 orlonger

set policy-options policy-statementmldppim-ex term A then accept
set policy-options policy-statement static-route-tobgp term static from protocol static
set policy-options policy-statement static-route-tobgp term static from protocol direct
set policy-options policy-statement static-route-tobgp term static then accept
set routing-options autonomous-system 10
set routing-optionsmulticast stream-protection policymldppim-ex

Device R8 set interfaces ge-1/2/22 unit 0 description R8-to-R3
set interfaces ge-1/2/22 unit 0 family inet address 1.3.8.2/30
set interfaces ge-1/2/22 unit 0 family mpls
set interfaces ge-1/2/27 unit 0 description R8-to-R7
set interfaces ge-1/2/27 unit 0 family inet address 1.7.8.2/30
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set interfaces ge-1/2/27 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 1.1.1.8/32
set protocols igmp interface ge-1/2/22.0 version 3
set protocols igmp interface ge-1/2/22.0 static group 232.1.1.1 group-count 2
set protocols igmp interface ge-1/2/22.0 static group 232.1.1.1 source 192.168.219.11
set protocols igmp interface ge-1/2/22.0 static group 232.2.2.2 source 1.2.7.7
set protocols sap listen 232.1.1.1
set protocols sap listen 232.2.2.2
set protocols rsvp interface all
set protocols ospf traffic-engineering
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols pimmldp-inband-signalling policymldppim-ex
set protocols pim interface ge-1/2/27.0
set protocols pim interface ge-1/2/22.0
set protocols pim interface lo0.0
set policy-options policy-statement static-route-tobgp term static from protocol static
set policy-options policy-statement static-route-tobgp term static from protocol direct
set policy-options policy-statement static-route-tobgp term static then accept
set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.0.0/24 orlonger

set policy-options policy-statementmldppim-ex term B from source-address-filter
192.168.219.11/32 orlonger

set policy-options policy-statementmldppim-ex term B then p2mp-lsp-root address
1.1.1.2

set policy-options policy-statementmldppim-ex term B then accept
set routing-options autonomous-system 10

Configuration

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure Device R3:

1. Enable enhanced IPmode.

[edit chassis]
user@R3# set network-services enhanced-ip

2. Configure the device interfaces.

[edit interfaces]
user@R3# set ge-1/2/14 unit 0 description R3-to-R2
user@R3# set ge-1/2/14 unit 0 family inet address 1.2.3.2/30
user@R3# set ge-1/2/14 unit 0 family mpls

user@R3# set ge-1/2/18 unit 0 description R3-to-R4
user@R3# set ge-1/2/18 unit 0 family inet address 1.3.4.1/30
user@R3# set ge-1/2/18 unit 0 family mpls

user@R3# set ge-1/2/19 unit 0 description R3-to-R6
user@R3# set ge-1/2/19 unit 0 family inet address 1.3.6.2/30
user@R3# set ge-1/2/19 unit 0 family mpls
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user@R3# set ge-1/2/21 unit 0 description R3-to-R7
user@R3# set ge-1/2/21 unit 0 family inet address 1.3.7.1/30
user@R3# set ge-1/2/21 unit 0 family mpls

user@R3# set ge-1/2/22 unit 0 description R3-to-R8
user@R3# set ge-1/2/22 unit 0 family inet address 1.3.8.1/30
user@R3# set ge-1/2/22 unit 0 family mpls

user@R3# set ge-1/2/15 unit 0 description R3-to-R2
user@R3# set ge-1/2/15 unit 0 family inet address 1.2.94.2/30
user@R3# set ge-1/2/15 unit 0 family mpls

user@R3# set ge-1/2/20 unit 0 description R3-to-R6
user@R3# set ge-1/2/20 unit 0 family inet address 1.2.96.2/30
user@R3# set ge-1/2/20 unit 0 family mpls

user@R3# set lo0 unit 0 family inet address 1.1.1.3/32 primary

3. Configure the autonomous system (AS) number.

user@R3# set routing-options autonomous-system 10

4. Configure the routing policies.

[edit policy-options policy-statementmldppim-ex]
user@R3# set term B from source-address-filter 192.168.0.0/24 orlonger
user@R3# set term B from source-address-filter 192.168.219.11/32 orlonger
user@R3# set term B then accept
user@R3# set term A from source-address-filter 1.1.0.1/30 orlonger
user@R3# set term A then accept

[edit policy-options policy-statement static-route-tobgp]
user@R3# set term static from protocol static
user@R3# set term static from protocol direct
user@R3# set term static then accept

5. Configure PIM.

[edit protocols pim]
user@R3# setmldp-inband-signalling policymldppim-ex
user@R3# set interface lo0.0
user@R3# set interface ge-1/2/18.0
user@R3# set interface ge-1/2/22.0

6. Configure LDP.

[edit protocols ldp]
user@R3# set interface all
user@R3# set p2mp

7. Configure an IGP or static routes.

[edit protocols ospf]
user@R3# set traffic-engineering
user@R3# set area 0.0.0.0 interface all
user@R3# set area 0.0.0.0 interface fxp0.0 disable
user@R3# set area 0.0.0.0 interface lo0.0 passive
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8. Configure internal BGP.

[edit protocols bgp group ibgp]
user@R3# set local-address 1.1.1.3
user@R3# set peer-as 10
user@R3# set neighbor 1.1.1.1
user@R3# set neighbor 1.1.1.5

9. Configure MPLS and, optionally, RSVP.

[edit protocols mpls]
user@R3# set interface all

[edit protocols rsvp]
user@R3# set interface all

10. Enable MoFRR.

[edit routing-optionsmulticast]
user@R3# set stream-protection

Results From configurationmode, confirm your configuration by entering the showchassis, show

interfaces, show protocols, show policy-options, and show routing-options commands. If

the output does not display the intended configuration, repeat the instructions in this

example to correct the configuration.

user@R3# show chassis
network-services enhanced-ip;

user@R3# show interfaces
ge-1/2/14 {
unit 0 {
description R3-to-R2;
family inet {
address 1.2.3.2/30;

}
family mpls;

}
}
ge-1/2/18 {
unit 0 {
description R3-to-R4;
family inet {
address 1.3.4.1/30;

}
family mpls;

}
}
ge-1/2/19 {
unit 0 {
description R3-to-R6;
family inet {
address 1.3.6.2/30;

}
family mpls;

}
}
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ge-1/2/21 {
unit 0 {
description R3-to-R7;
family inet {
address 1.3.7.1/30;

}
family mpls;

}
}
ge-1/2/22 {
unit 0 {
description R3-to-R8;
family inet {
address 1.3.8.1/30;

}
family mpls;

}
}
ge-1/2/15 {
unit 0 {
description R3-to-R2;
family inet {
address 1.2.94.2/30;

}
family mpls;

}
}
ge-1/2/20 {
unit 0 {
description R3-to-R6;
family inet {
address 1.2.96.2/30;

}
family mpls;

}
}
lo0 {
unit 0 {
family inet {
address 192.168.15.1/32;
address 1.1.1.3/32 {
primary;

}
}

}
}

user@R3# show protocols
rsvp {
interface all;

}
mpls {
interface all;

}
bgp {
group ibgp {

Copyright © 2017, Juniper Networks, Inc.662

Multicast Protocols Feature Guide



local-address 1.1.1.3;
peer-as 10;
neighbor 1.1.1.1;
neighbor 1.1.1.5;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface all;
interface fxp0.0 {
disable;

}
interface lo0.0 {
passive;

}
}

}
ldp {
interface all;
p2mp;

}
pim {
mldp-inband-signalling {
policy mldppim-ex;

}
interface lo0.0;
interface ge-1/2/18.0;
interface ge-1/2/22.0;

}

user@R3# show policy-options
policy-statementmldppim-ex {
term B {
from {
source-address-filter 192.168.0.0/24 orlonger;
source-address-filter 192.168.219.11/32 orlonger;

}
then accept;

}
term A {
from {
source-address-filter 1.1.0.1/30 orlonger;

}
then accept;

}
}
policy-statement static-route-tobgp {
term static {
from protocol [ static direct ];
then accept;

}
}

user@R3# show routing-options
autonomous-system 10;
multicast {
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stream-protection;
}

If you are done configuring the device, enter commit from configuration mode.

Verification

Confirm that the configuration is working properly.

• Checking the LDP Point-to-Multipoint Forwarding Equivalency Classes on page 664

• Examining the Label Information on page 664

• Checking the Multicast Routes on page 666

• Checking the LDP Point-to-Multipoint Traffic Statistics on page 667

Checking the LDP Point-to-Multipoint Forwarding Equivalency Classes

Purpose Make sure the MoFRR is enabled, and determine what labels are being used.

Action user@R3> show ldp p2mp fec

LDP P2MP FECs:
 P2MP root-addr 1.1.1.1, grp: 232.1.1.1, src: 192.168.219.11
MoFRR enabled

  Fec type: Egress (Active)
Label: 301568

 P2MP root-addr 1.1.1.1, grp: 232.1.1.2, src: 192.168.219.11
MoFRR enabled

  Fec type: Egress (Active)
Label: 301600

Meaning The output shows that MoFRR is enabled, and it shows that the labels 301568 and

301600 are being used for the twomultipoint LDP point-to-multipoint LSPs.

Examining the Label Information

Purpose Make sure that the egress device has two upstream interfaces for the multicast group

join.
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Action user@R3> show route label 301568 detail

mpls.0: 18 destinations, 18 routes (18 active, 0 holddown, 0 hidden)
301568 (1 entry, 1 announced)
        *LDP    Preference: 9
                Next hop type: Flood
                Address: 0x2735208
                Next-hop reference count: 3
                Next hop type: Router, Next hop index: 1397
                Address: 0x2735d2c
                Next-hop reference count: 3
                Next hop: 1.3.8.2 via ge-1/2/22.0
                Label operation: Pop      
                Load balance label:  None; 
                Next hop type: Router, Next hop index: 1395
                Address: 0x2736290
                Next-hop reference count: 3
                Next hop: 1.3.4.2 via ge-1/2/18.0
                Label operation: Pop      
                Load balance label:  None; 
                State: <Active Int AckRequest MulticastRPF>
                Local AS:    10 
                Age: 54:05      Metric: 1 
                Validation State: unverified 
                Task: LDP
                Announcement bits (1): 0-KRT 
                AS path: I
                FECs bound to route: P2MP root-addr 1.1.1.1, grp: 232.1.1.1, src:
 192.168.219.11
                Primary Upstream : 1.1.1.3:0--1.1.1.2:0
                   RPF Nexthops  :
                        ge-1/2/15.0, 1.2.94.1, Label: 301568, weight: 0x1
                        ge-1/2/14.0, 1.2.3.1, Label: 301568, weight: 0x1
                Backup Upstream : 1.1.1.3:0--1.1.1.6:0
                   RPF Nexthops :
                        ge-1/2/20.0, 1.2.96.1, Label: 301584, weight: 0xfffe
                        ge-1/2/19.0, 1.3.6.1, Label: 301584, weight: 0xfffe

user@R3> show route label 301600 detail

mpls.0: 18 destinations, 18 routes (18 active, 0 holddown, 0 hidden)
301600 (1 entry, 1 announced)
        *LDP    Preference: 9
                Next hop type: Flood
                Address: 0x27356b4
                Next-hop reference count: 3
                Next hop type: Router, Next hop index: 1520
                Address: 0x27350f4
                Next-hop reference count: 3
                Next hop: 1.3.8.2 via ge-1/2/22.0
                Label operation: Pop      
                Load balance label:  None; 
                Next hop type: Router, Next hop index: 1481
                Address: 0x273645c
                Next-hop reference count: 3
                Next hop: 1.3.4.2 via ge-1/2/18.0
                Label operation: Pop      
                Load balance label:  None; 
                State: <Active Int AckRequest MulticastRPF>
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                Local AS:    10 
                Age: 54:25      Metric: 1 
                Validation State: unverified 
                Task: LDP
                Announcement bits (1): 0-KRT 
                AS path: I
                FECs bound to route: P2MP root-addr 1.1.1.1, grp: 232.1.1.2, src:
 192.168.219.11
                Primary Upstream : 1.1.1.3:0--1.1.1.6:0
                   RPF Nexthops  :
                        ge-1/2/20.0, 1.2.96.1, Label: 301600, weight: 0x1
                        ge-1/2/19.0, 1.3.6.1, Label: 301600, weight: 0x1
                Backup Upstream : 1.1.1.3:0--1.1.1.2:0
                   RPF Nexthops :
                        ge-1/2/15.0, 1.2.94.1, Label: 301616, weight: 0xfffe
                        ge-1/2/14.0, 1.2.3.1, Label: 301616, weight: 0xfffe

Meaning The output shows the primary upstream paths and the backup upstream paths. It also

shows the RPF next hops.

Checking theMulticast Routes

Purpose Examine the IP multicast forwarding table to make sure that there is an upstream RPF

interface list, with a primary and a backup interface.
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Action user@R3> show ldp p2mp path
P2MP path type: Transit/Egress
  Output Session (label): 1.1.1.2:0 (301568) (Primary)
  Egress Nexthops: Interface ge-1/2/18.0
                   Interface ge-1/2/22.0
  RPF Nexthops:    Interface ge-1/2/15.0, 1.2.94.1, 301568, 1
                   Interface ge-1/2/20.0, 1.2.96.1, 301584, 65534
                   Interface ge-1/2/14.0, 1.2.3.1, 301568, 1
                   Interface ge-1/2/19.0, 1.3.6.1, 301584, 65534
  Attached FECs:  P2MP root-addr 1.1.1.1, grp: 232.1.1.1, src: 192.168.219.11 
(Active)
P2MP path type: Transit/Egress
  Output Session (label): 1.1.1.6:0 (301584) (Backup)
  Egress Nexthops: Interface ge-1/2/18.0
                   Interface ge-1/2/22.0
  RPF Nexthops:    Interface ge-1/2/15.0, 1.2.94.1, 301568, 1
                   Interface ge-1/2/20.0, 1.2.96.1, 301584, 65534
                   Interface ge-1/2/14.0, 1.2.3.1, 301568, 1
                   Interface ge-1/2/19.0, 1.3.6.1, 301584, 65534
  Attached FECs:  P2MP root-addr 1.1.1.1, grp: 232.1.1.1, src: 192.168.219.11 
(Active)
P2MP path type: Transit/Egress
  Output Session (label): 1.1.1.6:0 (301600) (Primary)
  Egress Nexthops: Interface ge-1/2/18.0
                   Interface ge-1/2/22.0
  RPF Nexthops:    Interface ge-1/2/15.0, 1.2.94.1, 301616, 65534
                   Interface ge-1/2/20.0, 1.2.96.1, 301600, 1
                   Interface ge-1/2/14.0, 1.2.3.1, 301616, 65534
                   Interface ge-1/2/19.0, 1.3.6.1, 301600, 1
  Attached FECs:  P2MP root-addr 1.1.1.1, grp: 232.1.1.2, src: 192.168.219.11 
(Active)
P2MP path type: Transit/Egress
  Output Session (label): 1.1.1.2:0 (301616) (Backup)
  Egress Nexthops: Interface ge-1/2/18.0
                   Interface ge-1/2/22.0
  RPF Nexthops:    Interface ge-1/2/15.0, 1.2.94.1, 301616, 65534
                   Interface ge-1/2/20.0, 1.2.96.1, 301600, 1
                   Interface ge-1/2/14.0, 1.2.3.1, 301616, 65534
                   Interface ge-1/2/19.0, 1.3.6.1, 301600, 1
  Attached FECs:  P2MP root-addr 1.1.1.1, grp: 232.1.1.2, src: 192.168.219.11 
(Active)

Meaning The output shows primary and backup sessions, and RPF next hops.

Checking the LDP Point-to-Multipoint Traffic Statistics

Purpose Make sure that both primary and backup statistics are listed.
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Action user@R3> show ldp traffic-statistics p2mp

P2MP FEC Statistics:

FEC(root_addr:lsp_id/grp,src)     Nexthop              Packets             Bytes
 Shared
1.1.1.1:232.1.1.1,192.168.219.11, Label: 301568
                                  1.3.8.2                    0                 0
 No  
                                  1.3.4.2                    0                 0
 No  
1.1.1.1:232.1.1.1,192.168.219.11, Label: 301584, Backup route
                                  1.3.4.2                    0                 0
 No  
                                  1.3.8.2                    0                 0
 No  
1.1.1.1:232.1.1.2,192.168.219.11, Label: 301600
                                  1.3.8.2                    0                 0
 No  
                                  1.3.4.2                    0                 0
 No  
1.1.1.1:232.1.1.2,192.168.219.11, Label: 301616, Backup route
                                  1.3.4.2                    0                 0
 No  
                                  1.3.8.2                    0                 0
 No  

Meaning The output shows both primary and backup routes with the labels.

Related
Documentation

• Understanding Multicast-Only Fast Reroute on page 635

• Configuring Multicast-Only Fast Reroute on page 642

• Example: Configuring Multicast-Only Fast Reroute in a PIM Domain on page 644
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CHAPTER 23

Enabling Multicast Between Layer 2 and
Layer 3 Devices Using Snooping

• Example: Configuring Multicast Snooping on page 669

• Configuring Graceful Restart for Multicast Snooping on page 678

• PIM Snooping for VPLS on page 679

• Example: Configuring IGMP Snooping on page 691

Example: ConfiguringMulticast Snooping

• Understanding Multicast Snooping on page 669

• Understanding Multicast Snooping and VPLS Root Protection on page 670

• Configuring Multicast Snooping on page 670

• Example: Configuring Multicast Snooping on page 671

• Enabling Bulk Updates for Multicast Snooping on page 676

• Enabling Multicast Snooping for Multichassis Link Aggregation Group

Interfaces on page 677

UnderstandingMulticast Snooping

Network devices such as routers operate mainly at the packet level, or Layer 3. Other

network devices such as bridges or LAN switches operate mainly at the frame level, or

Layer 2. Multicasting functions mainly at the packet level, Layer 3, but there is a way to

map Layer 3 IP multicast group addresses to Layer 2 MACmulticast group addresses at

the frame level.

Routers can handle both Layer 2 and Layer 3 addressing information because the frame

and its addressesmust be processed to access the encapsulated packet inside. Routers

can run Layer 3multicast protocols such asPIMor IGMPanddeterminewhere to forward

multicast content orwhenahost onan interface joins or leaves a group.However, bridges

and LAN switches, as Layer 2 devices, are not supposed to have access to the multicast

information inside the packets that their frames carry.

HowthenarebridgesandotherLayer2devices todeterminewhenadeviceonan interface

joins or leaves amulticast tree, or whether a host on an attached LANwants to receive

the content of a particular multicast group?
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Theanswer is for theLayer 2device to implementmulticast snooping.Multicast snooping

is a general term and applies to the process of a Layer 2 device “snooping” at the Layer 3

packet content to determine which actions are taken to process or forward a frame.

There are more specific forms of snooping, such as IGMP snooping or PIM snooping. In

all cases, snooping involves a device configured to function at Layer 2 having access to

normally “forbidden” Layer 3 (packet) information. Snooping makes multicasting more

efficient in these devices.

UnderstandingMulticast Snooping and VPLS Root Protection

Snooping occurs when a Layer 2 protocol such as a spanning-tree protocol is aware of

the operational details of a Layer 3 protocol such as the Internet Group Management

Protocol (IGMP)or othermulticast protocol. Snooping is necessarywhenLayer 2 devices

such as VLAN switches must be aware of Layer 3 information such as the media access

control (MAC) addresses of members of a multicast group.

VPLS root protection is a spanning-tree protocol process in which only one interface in a

multihomed environment is actively forwarding spanning-tree protocol frames. This

protects the root of the spanning tree against bridging loops, but also prevents both

devices in themultihomedtopology fromsnooped information, suchas IGMPmembership

reports.

For example, consideracollectionofmulticast-capablehosts connected to twocustomer

edge (CE) routers (CE1 and CE2) which are connected to each other (a CE1–CE2 link is

configured) andmultihomed to two provider edge (PE) routers (PE1 and PE2,

respectively). The active PE only receives forwarded spanning-tree protocol information

on the active PE-CE link, due to root protection operation. As long as the CE1–CE2 link is

operational, this is not a problem. However, if the link between CE1 and CE2 fails, and the

other PE becomes the active spanning-tree protocol link, no multicast snooping

information is availableon thenewactivePE.ThenewactivePEwill not forwardmulticast

traffic to the CE and the hosts serviced by this CE router.

Theserviceoutage is correctedonce thehosts sendnewgroupmembership IGMP reports

to the CE routers. However, the service outage can be avoided if multicast snooping

information is available to both PEs in spite of normal spanning-tree protocol root

protection operation.

You can configure multicast snooping to ignoremessages about spanning tree topology

changes on bridge domains on virtual switches and bridge domains default routing

switches. You can use the ignore-stp-topology-change command to ignore messages

about spanning tree topology changes

ConfiguringMulticast Snooping

To configure the general multicast snooping parameters for MX Series routers, include

themulticast-snooping-options statement:

multicast-snooping-options {
flood-groups [ ip-addresses ];
forwarding-cache {
threshold suppress value <reuse value>;

}
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graceful-restart <restart-duration seconds>;
ignore-stp-topology-change;
multichassis-lag-replicate-state;
nexthop-hold-timemilliseconds;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

You can include this statement at the following hierarchy levels:

• [edit routing-instances routing-instance-name]

• [edit logical-systems logical-system-name routing-instances routing-instance-name]

By default, multicast snooping is disabled. You can enable multicast snooping in VPLS

or virtual switch instance types in the instance hierarchy.

If there are multiple bridge domains configured under a VPLS or virtual switch instance,

the multicast snooping options configured at the instance level apply to all the bridge

domains.

NOTE: The ignore-stp-topology-change statement is supported for the

virtual-switch routing instance type only and is not supported under the [edit

logical-systems] hierarchy.

NOTE: The nexthop-hold-time statement is supported only at the [edit

routing-instances routing-instance-name] hierarchy, and only for an instance

type of virtual-switch or vpls.

Example: ConfiguringMulticast Snooping

This example shows how to configure multicast snooping in a bridge or VPLS

routing-instance scenario.

• Requirements on page 671

• Overview and Topology on page 672

• Configuration on page 674

• Verification on page 676

Requirements

This example uses the following hardware components:

• OneMX Series router

• One Layer 3 device functioning as amulticast router

671Copyright © 2017, Juniper Networks, Inc.

Chapter 23: Enabling Multicast Between Layer 2 and Layer 3 Devices Using Snooping



Before you begin:

• Configure the interfaces.

• Configure an interior gateway protocol. See the Junos OS Routing Protocols Library.

• Configure a multicast protocol. This feature works with the following multicast

protocols:

• DVMRP

• PIM-DM

• PIM-SM

• PIM-SSM

Overview and Topology

IGMP snooping prevents Layer 2 devices from indiscriminately flooding multicast traffic

out all interfaces. The settings that you configure for multicast snooping help manage

the behavior of IGMP snooping.

You can configure multicast snooping options on the default master instance and on

individual bridge or VPLS instances. The default master instance configuration is global

and applies to all individual bridge or VPLS instances in the logical router. The

configuration for the individual instances overrides the global configuration.

This example includes the following statements:

• flood-groups—Enables you to list multicast group addresses for which traffic must be

flooded. This setting if useful for making sure that IGMP snooping does not prevent

necessarymulticast flooding. The block ofmulticast addresses from 224.0.0.1 through

224.0.0.255 is reserved for local wire use. Groups in this range are assigned for various

uses, including routing protocols and local discoverymechanisms. For example, OSPF

uses 224.0.0.5 for all OSPF routers.

• forwarding-cache—Specifies how forwarding entries are agedout andhow thenumber

of entries is controlled.

You can configure threshold values on the forwarding cache to suppress (suspend)

snoopingwhen the cache entries reach a certainmaximumand reuse the cachewhen

thenumber falls toanother threshold value. Bydefault, no threshold valuesareenabled

on the router.

Thesuppress thresholdsuppressesnewmulticast forwardingcacheentries.Anoptional

reuse threshold specifies the point at which the router begins to create newmulticast

forwarding cache entries. The range for both thresholds is from 1 through 200,000. If

configured, the reuse value must be less than the suppression value. The suppression

value is mandatory. If you do not specify the optional reuse value, then the number of

multicast forwarding cache entries is limited to the suppression value. A new entry is

created as soon as the number of multicast forwarding cache entries falls below the

suppression value.
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• graceful-restart—Configures the time after which routes learned before a restart are

replaced with routes relearned. If graceful restart for multicast snooping is disabled,

snooping information is lost after a Routing Engine restart.

By default, the graceful restart duration is 180 seconds (3 minutes). You can set this

value between 0 and 300 seconds. If you set the duration to 0, graceful restart is

effectivelydisabled.Set this value slightly larger than the IGMPquery response interval.

• ignore-stp-topology-change—Configures the MX Series router to ignore messages

about the spanning-tree topology state change.

By default the IGMP snooping process on an MX Series router detects interface state

changes made by any of the spanning tree protocols (STPs).

In a VPLSmultihoming environment where two PE routers are connected to two

interconnected CE routers and STP root protection is enabled on the PE routers, one

of the PE router interfaces is in forwarding state and the other is in blocking state.

If the link interconnecting the two CE routers fails, the PE router interface in blocking

state transitions to the forwarding state.

The PE router interface does not wait to receive membership reports in response to

the next general or group-specific query. Instead, the IGMP snooping process sends a

general query message toward the CE router. The hosts connected to the CE router

reply with reports for all groups they are interested in.

When the link interconnecting the twoCE routers is restored, theoriginal spanning-tree

state on both PE routers is restored. The forwarding PE receives a spanning-tree

topology changemessage and sends a general query message toward the CE router

to immediately reconstruct the groupmembership state.

NOTE: The ignore-stp-topology-change statement is supported for the

virtual-switch routing instance type only.

Figure92onpage674 showsaVPLSmultihoming topology inwhich a customer network

has two CE devices with a link between them. Each CE is connected to one PE.
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Figure 92: VPLSMultihoming Topology
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set bridge-domains domain1 multicast-snooping-options forwarding-cache threshold
suppress 100

set bridge-domains domain1 multicast-snooping-options forwarding-cache threshold
reuse 50

setbridge-domainsdomain1multicast-snooping-optionsgraceful-restart restart-duration
120

set routing-instances ce1 instance-type virtual-switch
set routing-instances ce1 bridge-domains domain1 domain-type bridge
set routing-instances ce1 bridge-domains domain1 vlan-id 100
set routing-instances ce1 bridge-domains domain1 interface ge-0/3/9.0
set routing-instances ce1 bridge-domains domain1 interface ge-0/0/6.0
set routing-instances ce1 bridge-domains domain1 multicast-snooping-options
flood-groups 224.0.0.5

set routing-instances ce1 bridge-domains domain1 multicast-snooping-options
ignore-stp-topology-change

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For information about navigating the CLI, see the CLI User Guide.

To configure IGMP snooping:

1. Configure multicast snooping settings in the master routing instance.

[edit bridge-domains domain1]
user@host# setmulticast-snooping-options forwarding-cache threshold suppress
100 reuse 50

user@host# setmulticast-snooping-options graceful-restart 120
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2. Configure the routing instance.

[edit routing-instances ce1]
user@host# set instance-type virtual-switch

3. Configure the bridge domain in the routing instance.

[edit routing-instances ce1 bridge-domains domain1]
user@host# set domain-type bridge
user@host# set interface ge-0/0/6.0
user@host# set interface ge-0/3/9.0
user@host# set vlan-id 100

4. Configure flood groups.

[edit routing-instances ce1 bridge-domains domain1]
user@host# setmulticast-snooping-options flood-groups 224.0.0.5

5. Configure the router to ignore messages about spanning-tree topology state
changes.

[edit routing-instances ce1 bridge-domains domain1]
user@host# setmulticast-snooping-options ignore-stp-topology-change

6. If you are done configuring the device, commit the configuration.

user@host# commit

Results Confirm your configuration by entering the show bridge-domains and show

routing-instances commands.

user@host# show bridge-domains
domain1 {
multicast-snooping-options {
forwarding-cache {
threshold {
suppress 100;
reuse 50;

}
}
graceful-restart {
restart-duration 120;

}
}

}

user@host# show routing-instances
ce1 {
instance-type virtual-switch;
bridge-domains {
domain1 {
domain-type bridge;
vlan-id 100;
interface ge-0/3/9.0; ## 'ge-0/3/9.0' is not defined
interface ge-0/0/6.0; ## 'ge-0/0/6.0' is not defined
multicast-snooping-options {
flood-groups 224.0.0.5;
ignore-stp-topology-change;
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}
}

}
}

Verification

To verify the configuration, run the following commands:

• show igmp snooping interface

• show igmp snoopingmembership

• show igmp snooping statistics

• showmulticast snooping route

• show route table

Enabling Bulk Updates for Multicast Snooping

Whenever an individual interface joins or leaves amulticast group, a new next hop entry

is installed in the routing table and the forwarding table. You can use the

nexthop-hold-time statement to specify a time, from 1 through 1000milliseconds (ms),

during which outgoing interface changes are accumulated and then updated in bulk to

the routing table and forwarding table. Bulk updating reduces the processing time and

memory overhead required to process join and leavemessages. This is useful for

applications suchas InternetPotocol television (IPTV), inwhichusers changingchannels

can create thousands of interfaces joining or leaving a group in a short period. In IPTV

scenarios, typically there is a relatively small and controlled number of streams and a

high number of outgoing interfaces. Using bulk updates can reduce the join delay.

In this example, you configure a hold-time of 20milliseconds for instance-type

virtual-switch, using the nexthop-hold-time statement:

1. Enable the nexthop-hold-time statement by configuring it under

multicast-snooping-options, using 20milliseconds for the time value.

[edit routing-instances vs]
multicast-snooping-options {
nexthop-hold-time 20;

}

2. Use the showmulticast snooping route command to verify that the bulk updates

feature is turned on.

user@host> showmulticast snooping route instance vs
Nexthop Bulking: ON
Family: INET
Group: 224.0.0.0

You can include the nexthop-hold-time statement only for routing-instance types of

virtual-switch or vpls at the following hierarchy level.
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• [edit routing-instances routing-instance-namemulticast-snooping-options]

If thenexthop-hold-time statement is deleted fromthe router configuration, bulk updates

are disabled.

EnablingMulticast Snooping for Multichassis Link Aggregation Group Interfaces

Include themultichassis-lag-replicate-state statement at the [edit

multicast-snooping-options]hierarchy level toenable IGMPsnoopingandstate replication

for multichassis link aggregation group (MC-LAG) interfaces.

[edit]
multicast-snooping-options {
multichassis-lag-replicate-state;

}

Replicating join and leavemessages between links of a dual-link MC-LAG interface

enables faster recoveryofmembership information forMC-LAG interfaces thatexperience

service interruption.

Without state replication, if adual-linkMC-LAG interfaceexperiencesaservice interruption

(for example, if an active link switches to standby), the membership information for the

interface is recovered by generating an IGMPquery to the network. Thismethod can take

from 1 through 10 seconds to complete, which might be too long for some applications.

When state replication is provided for MC-LAG interfaces, IGMP join or leave messages

received on anMC-LAGdevice are replicated from the activeMC-LAG link to the standby

link through an Interchassis Communication Protocol (ICCP) connection. The standby

link processes the messages as if they were received from the corresponding active

MC-LAG link, except it doesnot add itself as anext hopand it doesnot flood themessage

to the network. After a failover, the multicast membership status of the link can be

recovered within a few seconds or less by retrieving the replicatedmessages.

This example enables state replication for MC-LAG interfaces:

1. Enable state replication for MC-LAG interfaces on the routing device.

user@host# setmulticast-snooping-optionsmulticast-lag-replicate-state

After you commit the configuration, multicast snooping automatically identifies the

active link during initialization or after failover, and replicates data between the active

and standby links without administrator intervention.

2. Use the show igmp snooping interface command to display the state for MC-LAG

interfaces.

user@host> show igmp snooping interface

Learning-Domain: default
Interface: ae0.1
State: Up Groups: 1
mc-lag state: standby
Immediate leave: Off

Router interface: no
Interface: ge-0/1/3.100

677Copyright © 2017, Juniper Networks, Inc.

Chapter 23: Enabling Multicast Between Layer 2 and Layer 3 Devices Using Snooping



State: Up Groups: 1
Immediate leave: Off

Router interface: no
Interface: ae1.2
State: Up Groups: 1
mc-lag state: standby
Immediate leave: Off

Router interface: no

NOTE: You can use the show igmp snoopingmembership command to

displaygroupmembership information for the linksofMC-LAG interfaces.

If you delete themulticast-lag-replicate-state statement or the configuration of IGMP

snooping, replication between MC-LAG links stops within the hierarchy level from

which the configuration was deleted. Then, multicast membership is recovered as

needed by generating standard IGMP queries over the network.

Configuring Graceful Restart for Multicast Snooping

When graceful restart is enabled for multicast snooping, no data traffic is lost during a

process restart or a graceful Routing Engine switchover (GRES). Graceful restart can be

configured for multicast snooping either at the global level or at the level of individual

routing instances.

At the global level, graceful restart is enabled by default for multicast snooping. To

change this default setting, you can configure the disable statement at the [edit

multicast-snooping-options graceful-restart] hierarchy level:

multicast-snooping-options {
graceful-restart disable;

}

To configure graceful restart for multicast snooping on a global level:

1. Configure the duration for graceful restart.

[edit multicast-snooping-options graceful-restart]
user@host# set restart-duration 200

The range for restart-duration is from 0 through 300 seconds. The default value is

180seconds.After thisperiod, theRoutingEngine resumesnormalmulticastoperation.

2. Verify your configuration by using the showmulticast-snooping-options command.

[edit]
user@host# showmulticast-snooping-options

graceful-restart {
    restart-duration 200;
}

3. Commit the configuration.

[edit]
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user@host# commit

To configure graceful restart for multicast snooping for an individual routing instance

level:

1. Configure the duration for graceful restart.

[edit routing-instances ri1 multicast-snooping-options graceful-restart]
user@host# set restart-duration 200

The range for restart-duration is from 0 through 300 seconds. The default value is

180seconds.After thisperiod, theRoutingEngine resumesnormalmulticastoperation.

NOTE: You can also set the graceful-restart statement for an individual

routing instance level at the [edit logical-systems logical-system-name

routing-instances routing-instance-namemulticast-snooping-options]

hierarchy level.

2. Verify your configuration by using the show routing-instances routing-instance-name

multicast-snooping-options command.

[edit]
user@host# show routing-instances ri1 multicast-snooping-options

graceful-restart {
    restart-duration 200;
}

3. Commit the configuration.

[edit]
user@host# commit

Related
Documentation

Example: Configuring Multicast Snooping on page 671•

• graceful-restart (Multicast Snooping) on page 839

PIM Snooping for VPLS

• Understanding PIM Snooping for VPLS on page 679

• Example: Configuring PIM Snooping for VPLS on page 680

Understanding PIM Snooping for VPLS

There are two ways to direct PIM control packets:

• By the use of PIM snooping

• By the use of PIM proxying

PIMsnoopingconfiguresadevice toexamineandoperateonlyonPIMhelloand join/prune

packets.APIMsnoopingdevicesnoopsPIMhelloand join/prunepacketsoneach interface

to find interestedmulticast receivers and populates the multicast forwarding tree with
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this information. PIM snooping differs from PIM proxying in that both PIM hello and

join/prune packets are transparently flooded in the VPLS as opposed to the flooding of

only hello packets in the case of PIM proxying. PIM snooping is configured on PE routers

connected through pseudowires. PIM snooping ensures that no new PIM packets are

generated in the VPLS, with the exception of PIMmessages sent through LDP on

pseudowires.

NOTE: In theVPLSdocumentation, theword router in termssuchasPE router
is used to refer to any device that provides routing functions.

A device that supports PIM snooping snoops hello packets received on attachment

circuits. It does not introduce latency in the VPLS core when it forwards PIM join/prune

packets.

To configure PIM snooping on a PE router, use the pim-snooping statement at the [edit

routing-instances instance-name protocols] hierarchy level:

routing-instances {
customer {
instance-type vpls;
...
protocols {
pim-snooping{
traceoptions {
file pim.log size 10m;
flag all;
flag timer disable;

}
}

}
}

}

“Example: Configuring PIM Snooping for VPLS” on page 680 explains the PIM snooping

method. The use of the PIM proxying method is not discussed here and is outside the

scopeof this document. Formore information aboutPIMproxying, seePIMSnoopingover

VPLS.

Example: Configuring PIM Snooping for VPLS

Thisexample showshowtoconfigurePIMsnooping inavirtualprivateLANservice (VPLS)

to restrict multicast traffic to interested devices.

• Requirements on page 681

• Overview on page 681

• Configuration on page 682

• Verification on page 688
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Requirements

This example uses the following hardware and software components:

• MSeries Multiservice Edge Routers (M7i and M10i with Enhanced CFEB, M120, and

M320with E3 FPCs) or MX Series 3D Universal Edge Routers (MX80, MX240, MX480,

and MX960)

• Junos OS Release 13.2 or later

Overview

The following example shows how to configure PIM snooping to restrict multicast traffic

to interested devices in a VPLS.

NOTE: ThisexampledemonstratesPIMsnoopingbytheuseofaPIMsnooping
device to restrict multicast traffic. The use of the PIM proxyingmethod to
achieve PIM snooping is out of the scope of this document and is yet to be
implemented in Junos OS.

Topology

In this example, two PE routers are connected to each other through a pseudowire

connection. Router PE1 is connected to Routers CE1 and CE2. Amulticast receiver is

attached to Router CE2. Router PE2 is connected to Routers CE3 and CE4. Amulticast

source is connected to Router CE3, and a secondmulticast receiver is attached to Router

CE4.

PIM snooping is configured on Routers PE1 and PE2. Hence, data sent from themulticast

source is received only by members of the multicast group.

Figure 93 on page 682 shows the topology used in this example.
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Figure 93: PIM Snooping for VPLS
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

Router PE1 setmulticast-snooping-options traceoptions file snoop.log size 10m
set interfaces ge-2/0/0 encapsulation ethernet-vpls
set interfaces ge-2/0/0 unit 0 description toCE1
set interfaces ge-2/0/1 encapsulation ethernet-vpls
set interfaces ge-2/0/1 unit 0 description toCE2
set interfaces ge-2/0/2 unit 0 description toPE2
set interfaces ge-2/0/2 unit 0 family inet address 10.0.0.1/30
set interfaces ge-2/0/2 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.1.1/32
set routing-options router-id 10.255.1.1
set protocolsmpls interface ge-2/0/1.0
set protocols bgp group toPE2 type internal
set protocols bgp group toPE2 local-address 10.255.1.1
set protocols bgp group toPE2 family l2vpn signaling
set protocols bgp group toPE2 neighbor 10.255.7.7
set protocols ospf area 0.0.0.0 interface ge-2/0/2.0
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols ldp interface ge-2/0/2.0
set protocols ldp interface lo0.0
set routing-instances titanium instance-type vpls
set routing-instances titanium vlan-id none
set routing-instances titanium interface ge-2/0/0.0
set routing-instances titanium interface ge-2/0/1.0
set routing-instances titanium route-distinguisher 101:101
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set routing-instances titanium vrf-target target:201:201
set routing-instances titanium protocols vpls vpls-id 15
set routing-instances titanium protocols vpls site pe1 site-identifier 1
set routing-instances titanium protocols pim-snooping

Router CE1 set interfaces ge-2/0/0 unit 0 description toPE1
set interfaces ge-2/0/0 unit 0 family inet address 10.0.0.10/30
set interfaces lo0 unit 0 family inet address 10.255.2.2./32
set routing-options router-id 10.255.2.2
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols pim rp static address 10.255.3.3
set protocols pim interface all

Router CE2 set interfaces ge-2/0/0 unit 0 description toPE1
set interfaces ge-2/0/0 unit 0 family inet address 10.0.0.6/30
set interfaces ge-2/0/1 unit 0 description toReceiver1
set interfaces ge-2/0/1 unit 0 family inet address 10.0.0.13/30
set interfaces lo0 unit 0 family inet address 10.255.2.2
set routing-options router-id 10.255.2.2
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols pim rp static address 10.255.3.3
set protocols pim interface all

Router PE2 setmulticast-snooping-options traceoptions file snoop.log size 10m
set interfaces ge-2/0/0 encapsulation ethernet-vpls
set interfaces ge-2/0/0 unit 0 description toCE3
set interfaces ge-2/0/1 encapsulation ethernet-vpls
set interfaces ge-2/0/1 unit 0 description toCE4
set interfaces ge-2/0/2 unit 0 description toPE1
set interfaces ge-2/0/2 unit 0 family inet address 10.0.0.2/30
set interfaces ge-2/0/2 unit 0 family mpls
set interfaces lo0 unit 0 family inet address 10.255.7.7/32
set routing-options router-id 10.255.7.7
set protocolsmpls interface ge-2/0/2.0
set protocols bgp group toPE1 type internal
set protocols bgp group toPE1 local-address 10.255.7.7
set protocols bgp group toPE1 family l2vpn signaling
set protocols bgp group toPE1 neighbor 10.255.1.1
set protocols ospf area 0.0.0.0 interface ge-2/0/2.0
set protocols ospf area 0.0.0.0 interface lo0.0
set protocols ldp interface ge-2/0/2.0
set protocols ldp interface lo0.0
set routing-instances titanium instance-type vpls
set routing-instances titanium vlan-id none
set routing-instances titanium interface ge-2/0/0.0
set routing-instances titanium interface ge-2/0/1.0
set routing-instances titanium route-distinguisher 101:101
set routing-instances titanium vrf-target target:201:201
set routing-instances titanium protocols vpls vpls-id 15
set routing-instances titanium protocols vpls site pe2 site-identifier 2
set routing-instances titanium protocols pim-snooping

Router CE3 (RP) set interfaces ge-2/0/0 unit 0 description toPE2
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set interfaces ge-2/0/0 unit 0 family inet address 10.0.0.18/30
set interfaces ge-2/0/1 unit 0 description toSource
set interfaces ge-2/0/1 unit 0 family inet address 10.0.0.29/30
set interfaces lo0 unit 0 family inet address 10.255.3.3/32
set routing-options router-id 10.255.3.3
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols pim rp local address 10.255.3.3
set protocols pim interface all

Router CE4 set interfaces ge-2/0/0 unit 0 description toPE2
set interfaces ge-2/0/0 unit 0 family inet address 10.0.0.22/30
set interfaces ge-2/0/1 unit 0 description toReceiver2
set interfaces ge-2/0/1 unit 0 family inet address 10.0.0.25/30
set interfaces lo0 unit 0 family inet address 10.255.4.4/32
set routing-options router-id 10.255.4.4
set protocols ospf area 0.0.0.0 interface all
set protocols ospf area 0.0.0.0 interface lo0.0 passive
set protocols pim rp static address 10.255.3.3
set protocols pim interface all

Configuring PIM Snooping for VPLS

Step-by-Step
Procedure

The following example requires that you navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

NOTE: This section includes a step-by-step configuration procedure for one
or more routers in the topology. For comprehensive configurations for all
routers, see “CLI Quick Configuration” on page 682.

To configure PIM snooping for VPLS:

1. Configure the router interfaces forming the links between the routers.

Router PE2
[edit interfaces]
user@PE2# set ge-2/0/0 encapsulation ethernet-vpls
user@PE2# set ge-2/0/0 unit 0 description toCE3
user@PE2# set ge-2/0/1 encapsulation ethernet-vpls
user@PE2# set ge-2/0/1 unit 0 description toCE4
user@PE2# set ge-2/0/2 unit 0 description toPE1
user@PE2# set ge-2/0/2 unit 0 family mpls
user@PE2# set ge-2/0/2 unit 0 family inet address 10.0.0.2/30
user@PE2# set lo0 unit 0 family inet address 10.255.7.7/32

NOTE: ge-2/0/0.0 and ge-2/0/1.0 are configured as VPLS interfaces

and connect to Routers CE3 and CE4. See Virtual Private LAN Service
Feature Guide for more details.
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Router CE3
[edit interfaces]
user@CE3# set ge-2/0/0 unit 0 description toPE2
user@CE3# set ge-2/0/0 unit 0 family inet address 10.0.0.18/30
user@CE3# set ge-2/0/1 unit 0 description toSource
user@CE3# set ge-2/0/1 unit 0 family inet address 10.0.0.29/30
user@CE3# set lo0 unit 0 family inet address 10.255.3.3/32

NOTE: Thege-2/0/1.0 interfaceonRouterCE3connects to themulticast

source.

Router CE4
[edit interfaces]
user@CE4# set ge-2/0/0 unit 0 description toPE2
user@CE4# set ge-2/0/0 unit 0 family inet address 10.0.0.22/30
user@CE4# set ge-2/0/1 unit 0 description toReceiver2
user@CE4# set ge-2/0/1 unit 0 family inet address 10.0.0.25/30
user@CE4# set lo0 unit 0 family inet address 10.255.4.4/32

NOTE: The ge-2/0/1.0 interface on Router CE4 connects to amulticast

receiver.

Similarly, configure Routers PE1, CE1, and CE2.

2. Configure the router IDs of all routers.

Router PE2
[edit routing-options]
user@PE2# set router-id 10.255.7.7

Similarly, configure other routers.

3. Configure an IGP on interfaces of all routers.

Router PE2
[edit protocols ospf area 0.0.0.0]
user@PE2# set interface ge-2/0/2.0
user@PE2# set interface lo0.0

Similarly, configure other routers.

4. Configure the LDP, MPLS, and BGP protocols on the PE routers.

Router PE2
[edit protocols]
user@PE2# set ldp interface lo0.0
user@PE2# setmpls interface ge-2/0/2.0
user@PE2# set bgp group toPE1 type internal
user@PE2# set bgp group toPE1 local-address 10.255.7.7
user@PE2# set bgp group toPE1 family l2vpn signaling
user@PE2# set bgp group toPE1 neighbor 10.255.1.1
user@PE2# set ldp interface ge-2/0/2.0
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TheBGPgroup is required for interfacingwith theotherPE router. Similarly, configure

Router PE1.

5. Configure PIM on all CE routers.

Ensure that Router CE3 is configured as the rendezvous point (RP) and that the RP

address is configured on other CE routers.

Router CE3
[edit protocols pim]
user@CE3# set rp local address 10.255.3.3
user@CE3# set interface all

Router CE4
[edit protocols pim]
user@CE4# set rp static address 10.255.3.3
user@CE4# set interface all

Similarly, configure Routers CE1 and CE2.

6. Configure multicast snooping options on the PE routers.

Router PE2
[edit multicast-snooping-options traceoptions]
user@PE2# set file snoop.log size 10m

Similarly, configure Router PE1.

7. Create a routing instance (titanium), and configure the VPLS on the PE routers.

Router PE2
[edit routing-instances titanium]
user@PE2# set instance-type vpls
user@PE2# set vlan-id none
user@PE2# set interface ge-2/0/0.0
user@PE2# set interface ge-2/0/1.0
user@PE2# set route-distinguisher 101:101
user@PE2# set vrf-target target:201:201
user@PE2# set protocols vpls vpls-id 15
user@PE2# set protocols vpls site pe2 site-identifier 2

Similarly, configure Router PE1.

8. Configure PIM snooping on the PE routers.

Router PE2
[edit routing-instances titanium]
user@PE2# set protocols pim-snooping

Similarly, configure Router PE1.

Results

From configuration mode, confirm your configuration by entering the show interfaces,
show routing-options, show protocols, showmulticast-snooping-options, and show
routing-instances commands.
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If the output does not display the intended configuration, repeat the instructions in this

example to correct the configuration.

user@PE2# show interfaces
ge-2/0/2 {
    unit 0 {
        description toPE1
        family inet {
            address 10.0.0.2/30;
        }
        family mpls;
    }
}
ge-2/0/0 {
    encapsulation ethernet-vpls;
    unit 0 {
         description toCE3;
           }
}
ge-2/0/1 {
    encapsulation ethernet-vpls;
    unit 0 {
         description toCE4;
           }
}
lo0 {
    unit 0 {
        family inet {
            address 10.255.7.7/32;
        }
    }
}

user@PE2# show routing-options
router-id 10.255.7.7;

user@PE2# show protocols
mpls {
    interface ge-2/0/2.0;
}
ospf {
    area 0.0.0.0 {
        interface ge-2/0/2.0;
        interface lo0.0;
    }
}
ldp {
    interface ge-2/0/2.0;
    interface lo0.0;
}
bgp {                                   
    group toPE1 {
        type internal;
        local-address 10.255.7.7;
        family l2vpn {
            signaling;
        }
        neighbor 10.255.1.1;
    }
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user@PE2# showmulticast-snooping-options
traceoptions {
    file snoop.log size 10m;
}

user@PE2# show routing-instances
titanium {
    instance-type vpls;
    vlan-id none;
    interface ge-2/0/0.0;
    interface ge-2/0/1.0;
    route-distinguisher 101:101;
    vrf-target target:201:201;
    protocols {
        vpls {
            site pe2 {
                site-identifier 2;
            }
            vpls-id 15;
        }
        pim-snooping;
  }
}

Similarly, confirm the configuration on all other routers. If you are done configuring the

routers, enter commit from configuration mode.

NOTE: Use the show protocols command on the CE routers to verify the
configuration for the PIM RP .

Verification

Confirm that the configuration is working properly.

• Verifying PIM Snooping for VPLS on page 688

Verifying PIM Snooping for VPLS

Purpose Verify that PIM Snooping is operational in the network.

Action To verify that PIM snooping is working as desired, use the following commands:

• show pim snooping interfaces

• show pim snooping neighbors detail

• show pim snooping statistics

• show pim snooping join

• show pim snooping join extensive

• showmulticast snooping route extensive instance <instance-name> group
<group-name>
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1. From operational mode on Router PE2, run the show pim snooping interfaces
command.

user@PE2> show pim snooping interfaces
Instance: titanium

Learning-Domain: default

Name                State IP NbrCnt
ge-2/0/0.0 Up    4       1
ge-2/0/1.0 Up    4       1

DR address: 10.0.0.22
DR flooding is ON

The output verifies that PIM snooping is configured on the two interfaces connecting

Router PE2 to Routers CE3 and CE4.

Similarly, check the PIM snooping interfaces on Router PE1.

2. From operational mode on Router PE2, run the show pim snooping neighbors detail
command.

user@PE2> show pim snooping neighbors detail
Instance: titanium
Learning-Domain: default

Interface: ge-2/0/0.0

    Address: 10.0.0.18
        Uptime: 00:17:06
        Hello Option Holdtime: 105 seconds 99 remaining
        Hello Option DR Priority: 1
        Hello Option Generation ID: 552495559
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
                                      Tracking is supported

Interface: ge-2/0/1.0

    Address: 10.0.0.22
        Uptime: 00:15:16
        Hello Option Holdtime: 105 seconds 103 remaining
        Hello Option DR Priority: 1
        Hello Option Generation ID: 1131703485
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
                                      Tracking is supported

The output verifies that Router PE2 can detect the IP addresses of its PIM snooping

neighbors (10.0.0.18 on CE3 and 10.0.0.22 on CE4).

Similarly, check the PIM snooping neighbors on Router PE1.

3. From operational mode on Router PE2, run the show pim snooping statistics
command.

user@PE2> show pim snooping statistics
Instance: titanium

Learning-Domain: default

Tx J/P messages                               0
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RX J/P messages                             246
Rx J/P messages -- seen                       0
Rx J/P messages -- received                 246
Rx Hello messages                          1036
Rx Version Unknown                            0
Rx Neighbor Unknown                           0
Rx Upstream Neighbor Unknown                  0
Rx J/P Busy Drop                              0
Rx J/P Group Aggregate                        0
Rx Malformed Packet                           0

Rx No PIM Interface                           0
Rx Bad Length                                 0
Rx Unknown Hello Option                       0
Rx Unknown Packet Type                        0
Rx Bad TTL                                    0
Rx Bad Destination Address                    0
Rx Bad Checksum                               0
Rx Unknown Version                            0

The output shows the number of hello and join/prunemessages received by Router

PE2. This verifies that PIM sparse mode is operational in the network.

4. Sendmulticast traffic from the source terminal attached to Router CE3, for the

multicast group 224.1.1.1.

5. From operational mode on Router PE2, run the show pim snooping join, show pim
snooping join extensive, and showmulticast snooping route extensive instance
<instance-name> group <group-name> commands to verify PIM snooping.

user@PE2> show pim snooping join
Instance: titanium
Learning-Domain: default

Group: 224.1.1.1
    Source: *
    Flags: sparse,rptree,wildcard
    Upstream neighbor: 10.0.0.18, Port: ge-2/0/0.0

Group: 224.1.1.1
    Source: 10.0.0.30
    Flags: sparse
    Upstream neighbor: 10.0.0.18, Port: ge-2/0/0.0

user@PE2> show pim snooping join extensive
Instance: titanium
Learning-Domain: default

Group: 224.1.1.1
    Source: *
    Flags: sparse,rptree,wildcard
    Upstream neighbor: 10.0.0.18, Port: ge-2/0/0.0
        Downstream port: ge-2/0/1.0
            Downstream neighbors:

10.0.0.22 State: Join Flags: SRW Timeout: 180

Group: 224.1.1.1
    Source: 10.0.0.30
    Flags: sparse
    Upstream neighbor: 10.0.0.18, Port: ge-2/0/0.0
        Downstream port: ge-2/0/1.0
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            Downstream neighbors:
10.0.0.22 State: Join Flags: S Timeout: 180

The outputs show that multicast traffic sent for the group 224.1.1.1 is sent to Receiver

2 throughRouterCE4andalsodisplay theupstreamanddownstreamneighbordetails.

user@PE2> showmulticast snooping route extensive instance titanium group 224.1.1.1
Nexthop Bulking: OFF

             Family: INET

Group: 224.1.1.1/24
    Bridge-domain: titanium
    Mesh-group: __all_ces__
    Downstream interface list:

ge-2/0/1.0 -(1072)
    Statistics: 0 kBps, 0 pps, 0 packets
    Next-hop ID: 1048577
    Route state: Active
    Forwarding state: Forwarding

Group: 224.1.1.1/24
    Source: 10.0.0.8
    Bridge-domain: titanium
    Mesh-group: __all_ces__
    Downstream interface list:

ge-2/0/1.0 -(1072)
    Statistics: 0 kBps, 0 pps, 0 packets
    Next-hop ID: 1048577
    Route state: Active
    Forwarding state: Forwarding

Meaning PIM snooping is operational in the network.

Example: Configuring IGMP Snooping

• Understanding Multicast Snooping on page 692

• Understanding IGMP Snooping on page 692

• IGMP Snooping Interfaces and Forwarding on page 693

• IGMP Snooping and Proxies on page 694

• Multicast-Router Interfaces and IGMP Snooping Proxy Mode on page 695

• Host-Side Interfaces and IGMP Snooping Proxy Mode on page 695

• IGMP Snooping and Bridge Domains on page 695

• Configuring IGMP Snooping on page 695

• Configuring VLAN-Specific IGMP Snooping Parameters on page 696

• Example: Configuring IGMP Snooping on page 697

• Configuring IGMP Snooping Trace Operations on page 703
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UnderstandingMulticast Snooping

Network devices such as routers operate mainly at the packet level, or Layer 3. Other

network devices such as bridges or LAN switches operate mainly at the frame level, or

Layer 2. Multicasting functions mainly at the packet level, Layer 3, but there is a way to

map Layer 3 IP multicast group addresses to Layer 2 MACmulticast group addresses at

the frame level.

Routers can handle both Layer 2 and Layer 3 addressing information because the frame

and its addressesmust be processed to access the encapsulated packet inside. Routers

can run Layer 3multicast protocols such asPIMor IGMPanddeterminewhere to forward

multicast content orwhenahost onan interface joins or leaves a group.However, bridges

and LAN switches, as Layer 2 devices, are not supposed to have access to the multicast

information inside the packets that their frames carry.

HowthenarebridgesandotherLayer2devices todeterminewhenadeviceonan interface

joins or leaves amulticast tree, or whether a host on an attached LANwants to receive

the content of a particular multicast group?

Theanswer is for theLayer 2device to implementmulticast snooping.Multicast snooping

is a general term and applies to the process of a Layer 2 device “snooping” at the Layer 3

packet content to determine which actions are taken to process or forward a frame.

There are more specific forms of snooping, such as IGMP snooping or PIM snooping. In

all cases, snooping involves a device configured to function at Layer 2 having access to

normally “forbidden” Layer 3 (packet) information. Snooping makes multicasting more

efficient in these devices.

Understanding IGMP Snooping

Snooping isageneralway for Layer2devices, suchas JuniperNetworksMXSeriesEthernet

Services Routers, to implement a series of procedures to “snoop” at the Layer 3 packet

content to determine which actions are to be taken to process or forward a frame. More

specific formsof snooping, suchas InternetGroupMembershipProtocol (IGMP)snooping

or Protocol Independent Multicast (PIM) snooping, are used with multicast.

Layer 2 devices (LAN switches or bridges) handlemulticast packets and the frames that

contain themmuch in the same way the Layer 3 devices (routers) handle broadcasts.

So, a Layer 2 switch processes an arriving frame having amulticast destination media

access control (MAC) address by forwarding a copy of the packet (frame) onto each of

the other network interfaces of the switch that are in a forwarding state.

However, this approach (sendingmulticast frames everywhere the device can) is not the

mostefficientuseofnetworkbandwidth,particularly for IPTVapplications. IGMPsnooping

functionsby “snooping”at the IGMPpackets receivedby theswitch interfacesandbuilding

amulticast database similar to that a multicast router builds in a Layer 3 network. Using

this database, the switch can forwardmulticast traffic only onto downstream interfaces

with interested receivers, and this technique allowsmore efficient use of network

bandwidth.

You configure IGMP snooping for each bridge on the router. A bridge instance without

qualified learning has just one learning domain. For a bridge instance with qualified
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learning, snooping will function separately within each learning domain in the bridge.

That is, IGMP snooping andmulticast forwarding will proceed independently in each

learning domain in the bridge.

This discussion focuses on bridge instances without qualified learning (those forming

one learning domain on the device). Therefore, all the interfaces mentioned are logical

interfaces of the bridge or VPLS instance.

Several related concepts are important when discussing IGMP snooping:

• Bridge or VPLS instance interfaces are either multicast-router interfaces or host-side

interfaces.

• IGMP snooping supports proxy mode or without-proxy mode.

NOTE: When integrated routing and bridging (IRB) is used, if the router is an
IGMPquerier, any leavemessage received on any Layer 2 interfacewill cause
a group-specific query on all Layer 2 interfaces (as a result of this practice,
some corresponding reports might be received on all Layer 2 interfaces).
However, if someof theLayer 2 interfacesarealso router (Layer 3) interfaces,
reports and leaves from other Layer 2 interfaces will not be forwarded on
those interfaces.

If an IRB interface is used as an outgoing interface in a multicast forwarding cache entry

(as determined by the routing process), then the output interface list is expanded into a

subset of the Layer 2 interface in the corresponding bridge. The subset is based on the

snoopedmulticastmembership information, according to themulticast forwardingcache

entry installed by the snooping process for the bridge.

If no snooping is configured, the IRB output interface list is expanded to all Layer 2

interfaces in the bridge.

The JunosOSdoesnot support IGMPsnooping inaVPLSconfigurationonavirtual switch.

This configuration is disallowed in the CLI.

IGMP Snooping Interfaces and Forwarding

IGMPsnoopingdivides thedevice interfaces intomulticast-router interfacesandhost-side

interfaces. A multicast-router interface is an interface in the direction of a multicasting

router. An interface on the bridge is considered amulticast-router interface if it meets at

least one of the following criteria:

• It is statically configured as amulticast-router interface in the bridge instance.

• IGMP queries are being received on the interface.

All other interfaces that are not multicast-router interfaces are considered host-side

interfaces.
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Anymulticast traffic received on a bridge interface with IGMP snooping configured will

be forwarded according to following rules:

• Any IGMP packet is sent to the Routing Engine for snooping processing.

• Other multicast traffic with destination address 224.0.0/24 is flooded onto all other

interfaces of the bridge.

• Other multicast traffic is sent to all the multicast-router interfaces but only to those

host-side interfaces that have hosts interested in receiving that multicast group.

IGMP Snooping and Proxies

Without a proxy arrangement, IGMP snooping does not generate or introduce queries

and reports. It will only “snoop” reports received from all of its interfaces (including

multicast-router interfaces) to build its state and group (S,G) database.

Without a proxy, IGMPmessages are processed as follows:

• Query—All general and group-specific IGMP query messages received on a

multicast-router interface are forwarded to all other interfaces (bothmulticast-router

interfaces and host-side interfaces) on the bridge.

• Report—IGMP reports received on any interface of the bridge are forwarded toward

other multicast-router interfaces. The receiving interface is added as an interface for

that group if amulticast routing entry exists for this group. Also, a group timer is set for

the group on that interface. If this timer expires (that is, there was no report for this

groupduring the IGMPgroup timerperiod), then the interface is removedasan interface

for that group.

• Leave—Any IGMP leavemessage received on any interface of the bridge. The Leave

Groupmessage reduces the time it takes for the multicast router to stop forwarding

multicast traffic when there are no longer any members in the host group.

Proxy snooping reduces the number of IGMP reports sent toward an IGMP router.

NOTE: Withproxysnoopingconfigured, an IGMProuter is notable toperform
host tracking.

As proxy for its host-side interfaces, IGMP snooping in proxy mode replies to the queries

it receives froman IGMProuteronamulticast-router interface.On thehost-side interfaces,

IGMP snooping in proxy mode behaves as an IGMP router and sends general and

group-specific queries on those interfaces.

NOTE: Only group-specific queries are generated by IGMP snooping directly.
General queries received from themulticast-router interfaces are flooded to
host-side interfaces.
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All the queries generated by IGMP snooping are sent using 0.0.0.0 as the source address.

Also, all reports generated by IGMP snooping are sentwith 0.0.0.0 as the source address

unless there is a configured source address to use.

Proxymode functions differently onmulticast-router interfaces than it does on host-side

interfaces.

Multicast-Router Interfaces and IGMP Snooping ProxyMode

Onmulticast-router interfaces, in response to IGMP queries, IGMP snooping in proxy

mode sends reports containing aggregate information on groups learned on all host-side

interfaces of the bridge.

Besides replying to queries, IGMP snooping in proxy mode forwards all queries, reports,

and leaves received on amulticast-router interface to other multicast-router interfaces.

IGMP snooping keeps the membership information learned on this interface but does

not send a group-specific query for leave messages received on this interface. It simply

times out the groups learned on this interface if there are no reports for the same group

within the timer duration.

NOTE: For the hosts on all themulticast-router interfaces, it is the IGMP
router, not the IGMP snooping proxy, that generates general and
group-specific queries.

Host-Side Interfaces and IGMP Snooping ProxyMode

No reports are sent on host-side interfaces by IGMP snooping in proxy mode. IGMP

snoopingprocesses reports receivedon these interfacesandsendsgroup-specificqueries

onto host-side interfaces when it receives a leavemessage on the interface. Host-side

interfacesdonot generateperiodic general queries, but forwardsor floodsgeneral queries

received frommulticast-router interfaces.

If a group is removed from a host-side interface and this was the last host-side interface

for that group, a leave is sent to themulticast-router interfaces. If a group report is received

on a host-side interface and this was the first host-side interface for that group, a report

is sent to all multicast-router interfaces.

IGMP Snooping and Bridge Domains

IGMP snooping on a VLAN is only allowed for the legacy vlan-id all case. In other cases,

there is a specific bridge domain configuration that determines the VLAN-specific

configuration for IGMP snooping.

Configuring IGMP Snooping

To configure Internet Group Management Protocol (IGMP) snooping, include the

igmp-snooping statement:

igmp-snooping {
immediate-leave;
interface interface-name {
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group-limit limit;
host-only-interface;
immediate-leave;
multicast-router-interface;
static {
group ip-address {
source ip-address;

}
}

}
proxy {
source-address ip-address;

}
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;
vlan vlan-id {
immediate-leave;
interface interface-name {
group-limit limit;
host-only-interface;
immediate-leave;
multicast-router-interface;
static {
group ip-address {
source ip-address;

}
}

}
proxy {
source-address ip-address;

}
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;

}
}

You can include this statement at the following hierarchy levels:

• [edit bridge-domains bridge-domain-name protocols]

• [edit routing-instances routing-instance-name bridge-domains bridge-domain-name

protocols]

Bydefault, IGMPsnooping is not enabled. Statements configuredat theVLAN level apply

only to that particular VLAN.

Configuring VLAN-Specific IGMP Snooping Parameters

All of the IGMPsnooping statements configuredwith the igmp-snooping statement,with

the exception of the traceoptions statement, can be qualified with the same statement

at the VLAN level. To configure IGMP snooping parameters at the VLAN level, include

the vlan statement:
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vlan vlan-id;
immediate-leave;
interface interface-name {
group-limit limit;
host-only-interface;
multicast-router-interface;
static {
group ip-address {
source ip-address;

}
}

}
proxy {
source-address ip-address;

}
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;

}

You can include this statement at the following hierarchy levels:

• [edit bridge-domains bridge-domain-name protocols igmp-snooping]

• [edit routing-instances routing-instance-name bridge-domains bridge-domain-name

protocols igmp-snooping]

Example: Configuring IGMP Snooping

This example shows how to configure IGMP snooping. IGMP snooping can reduce

unnecessary traffic from IPmulticast applications.

• Requirements on page 697

• Overview and Topology on page 698

• Configuration on page 701

• Verification on page 703

Requirements

This example uses the following hardware components:

• OneMX Series router

• One Layer 3 device functioning as amulticast router

Before you begin:

• Configure the interfaces. See the Interfaces Feature Guide for Security Devices.

• Configure an interior gateway protocol. See the Junos OS Routing Protocols Library.

• Configure a multicast protocol. This feature works with the following multicast

protocols:
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• DVMRP

• PIM-DM

• PIM-SM

• PIM-SSM

Overview and Topology

IGMP snooping controls multicast traffic in a switched network. When IGMP snooping is

not enabled, the Layer 2 device broadcasts multicast traffic out of all of its ports, even

if thehostson thenetworkdonotwant themulticast traffic.With IGMPsnoopingenabled,

a Layer 2 device monitors the IGMP join and leavemessages sent from each connected

host to amulticast router. This enables the Layer 2 device to keep track of the multicast

groups and associatedmember ports. The Layer 2 device uses this information to make

intelligent decisions and to forwardmulticast traffic to only the intended destination

hosts.

This example includes the following statements:

• proxy—Enables the Layer 2 device to actively filter IGMP packets to reduce load on the

multicast router. Joins and leaves heading upstream to themulticast router are filtered

so that the multicast router has a single entry for the group, regardless of howmany

active listenershave joined thegroup.Whena listener leavesagroupbutother listeners

remain in the group, the leave message is filtered because themulticast router does

not need this information. The status of the group remains the same from the router's

point of view.

• immediate-leave—When only one IGMP host is connected, the immediate-leave

statement enables themulticast router to immediately remove the groupmembership

from the interface and suppress the sending of any group-specific queries for the

multicast group.

When you configure this feature on IGMPv2 interfaces, ensure that the IGMP interface

has only one IGMP host connected. If more than one IGMPv2 host is connected to a

LAN through the same interface, and one host sends a leavemessage, the router

removes all hosts on the interface from themulticast group. The router loses contact

with the hosts that properly remain in themulticast group until they send join requests

in response to the next general multicast listener query from the router.

When IGMPsnooping is enabledona router running IGMPversion3 (IGMPv3)snooping,

after the router receives a report with the type BLOCK_OLD_SOURCES, the router

suppresses the sending of group-and-source queries but relies on the Junos OS

host-tracking mechanism to determine whether or not it removes a particular source

groupmembership from the interface.

• query-interval—Enables you to change the number of IGMPmessages sent on the

subnet by configuring the interval at which the IGMP querier router sends general

host-query messages to solicit membership information.

By default, the query interval is 125 seconds. You can configure any value in the range

1 through 1024 seconds.
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• query-last-member-interval—Enables you to change the amount of time it takes a

device to detect the loss of the last member of a group.

The last-memberquery interval is themaximumamountof timebetweengroup-specific

query messages, including those sent in response to leave-groupmessages.

By default, the last-member query interval is 1 second. You can configure any value in

the range 0.1 through 0.9 seconds, and then 1-second intervals from 1 through 1024

seconds.

• query-response-interval—Configures how long the router waits to receive a response

from its host-query messages.

By default, the query response interval is 10 seconds. You can configure any value in

the range 1 through 1024 seconds. This interval should be less than the interval set in

the query-interval statement.

• robust-count—Provides fine-tuning to allow for expected packet loss on a subnet. It is

basically the number of intervals to wait before timing out a group. You can wait more

intervals if subnet packet loss is high and IGMP report messages might be lost.

By default, the robust count is 2. You can configure any value in the range 2 through 10

intervals.

• group-limit—Configures a limit for the number of multicast groups (or [S,G] channels

in IGMPv3) that can join an interface. After this limit is reached, new reports are ignored

and all related flows are discarded, not flooded.

By default, there is no limit to the number of groups that can join an interface. You can

configure a limit in the range 0 through a 32-bit number.

• host-only-interface—Configurean IGMPsnooping interface tobeanexclusivelyhost-side

interface. On a host-side interface, received IGMP queries are dropped.

By default, an interface can face either other multicast routers or hosts.

• multicast-router-interface—Configuresan IGMPsnooping interface tobeanexclusively

router-facing interface.

By default, an interface can face either other multicast routers or hosts.

• static—Configures an IGMP snooping interface with multicast groups statically.

By default, the router learns about multicast groups on the interface dynamically.

Figure 94 on page 700 shows networks without IGMP snooping. Suppose host A is an IP

multicast sender and hosts B and C are multicast receivers. The router forwards IP

multicast traffic only to those segments with registered receivers (hosts B and C).

However, the Layer 2 devices flood the traffic to all hosts on all interfaces.
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Figure 94: NetworksWithout IGMP Snooping Configured
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Figure 95 on page 701 shows the same networks with IGMP snooping configured. The

Layer 2 devices forwardmulticast traffic to registered receivers only.
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Figure 95: Networks with IGMP Snooping Configured
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set bridge-domains domain1 domain-type bridge
set bridge-domains domain1 interface ge-0/0/1.1
set bridge-domains domain1 interface ge-0/0/2.1
set bridge-domains domain1 interface ge-0/0/3.1
set bridge-domains domain1 protocols igmp-snooping query-interval 200
set bridge-domains domain1 protocols igmp-snooping query-response-interval 0.4
set bridge-domains domain1 protocols igmp-snooping query-last-member-interval 0.1
set bridge-domains domain1 protocols igmp-snooping robust-count 4
set bridge-domains domain1 protocols igmp-snooping immediate-leave
set bridge-domains domain1 protocols igmp-snooping proxy
set bridge-domains domain1 protocols igmp-snooping interface ge-0/0/1.1
host-only-interface

set bridge-domains domain1 protocols igmp-snooping interface ge-0/0/1.1 group-limit
50

set bridge-domains domain1 protocols igmp-snooping interface ge-0/0/3.1 static group
225.100.100.100

set bridge-domains domain1 protocols igmp-snooping interface ge-0/0/2.1
multicast-router-interface
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Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure IGMP snooping:

1. Configure the bridge domain.

[edit bridge-domains domain1]
user@host# set domain-type bridge
user@host# set interface ge-0/0/1.1
user@host# set interface ge-0/0/2.1
user@host# set interface ge-0/0/3.1

2. Enable IGMP snooping and configure the router to serve as a proxy.

[edit bridge-domains domain1]
user@host# set protocols igmp-snooping proxy

3. Configure the limit for the number of multicast groups allowed on the ge-0/0/1.1
interface to 50.

[edit bridge-domains domain1]
user@host# set protocols igmp-snooping interface ge-0/0/1.1group-limit 50

4. Configure the router to immediately remove a groupmembership from an interface
when it receives a leavemessage from that interface without waiting for any other
IGMPmessages to be exchanged.

[edit bridge-domains domain1]
user@host# set protocols igmp-snooping immediate-leave

5. Statically configure IGMP groupmembership on a port.

[edit bridge-domains domain1]
user@host# set protocols igmp-snooping interface ge-0/0/3.1 static group
225.100.100.100

6. Configure an interface to be an exclusively router-facing interface (to receive
multicast traffic).

[edit bridge-domains domain1]
user@host# set protocols igmp-snooping interface ge-0/0/2.1
multicast-router-interface

7. Configure an interface to be an exclusively host-facing interface (to drop IGMP
query messages).

[edit bridge-domains domain1]
user@host# set protocols igmp-snooping interface ge-0/0/1.1 host-only-interface

8. Configure the IGMPmessage intervals and robustness count.

[edit bridge-domains domain1]
user@host# set protocols igmp-snoopingrobust-count 4
user@host# set protocols igmp-snooping query-last-member-interval 0.1
user@host# set protocols igmp-snooping query-interval 200
user@host# set protocols igmp-snooping query-response-interval 0.4
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9. If you are done configuring the device, commit the configuration.

user@host# commit

Results Confirm your configuration by entering the show bridge-domains command.

user@host# show bridge-domains
domain1 {
domain-type bridge;
interface ge-0/0/1.1;
interface ge-0/0/2.1;
interface ge-0/0/3.1;
protocols {
igmp-snooping {
query-interval 200;
query-response-interval 0.4;
query-last-member-interval 0.1;
robust-count 4;
immediate-leave;
proxy;
interface ge-0/0/1.1 {
host-only-interface;
group-limit 50;

}
interface ge-0/0/3.1 {
static {
group 225.100.100.100;

}
}
interface ge-0/0/2.1 {
multicast-router-interface;

}
}

}
}

Verification

To verify the configuration, run the following commands:

• show igmp snooping interface

• show igmp snoopingmembership

• show igmp snooping statistics

Configuring IGMP Snooping Trace Operations

Tracing operations record detailed messages about the operation of routing protocols,

suchas the various typesof routingprotocol packets sent and received, and routingpolicy
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actions. You can specify which trace operations are logged by including specific tracing

flags. The following table describes the flags that you can include.

DescriptionFlag

Trace all operations.all

Trace notifications.client-notification

Trace general flow.general

Trace group operations.group

Trace host notifications.host-notification

Trace leave groupmessages (IGMPv2 only).leave

Trace normal events.normal

Trace all IGMP packets.packets

Trace policy processing.policy

Trace IGMPmembership query messages.query

Tracemembership report messages.report

Trace routing information.route

Trace state transitions.state

Trace routing protocol task processing.task

Trace timer processing.timer

You can configure tracing operations for IGMP snooping globally or in a routing instance.

The following example shows the global configuration.

To configure tracing operations for IGMP snooping:

1. Configure the filename for the trace file.

[edit bridge-domains domain1 protocols igmp-snooping traceoptions]
user@host# set file igmp-snoop-trace

2. (Optional) Configure the maximum number of trace files.

[edit bridge-domains domain1 protocols igmp-snooping traceoptions]
user@host# set file files 5

3. (Optional) Configure the maximum size of each trace file.

[edit bridge-domains domain1 protocols igmp-snooping traceoptions]
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user@host# set file size 1m

4. (Optional) Enable unrestricted file access.

[edit bridge-domains domain1 protocols igmp-snooping traceoptions]
user@host# set file world-readable

5. Configure tracing flags. Suppose you are troubleshooting issues with a policy related

to received packets on a particular logical interface with an IP address of 192.168.0.1.

The following example shows how to flag all policy events for received packets

associated with the IP address.

[edit bridge-domains domain1 protocols igmp-snooping traceoptions]
user@host# set flag policy receive | match 192.168.0.1

6. View the trace file.

user@host> file list /var/log
user@host> file show /var/log/igmp-snoop-trace

Related
Documentation

• Understanding Multicast Snooping on page 669
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CHAPTER 24

Configuring Multicast Routing Options

• Examples: Configuring Administrative Scoping on page 707

• Examples: Configuring Bandwidth Management on page 714

• Examples: Configuring the Multicast Forwarding Cache on page 735

• Example: Configuring Ingress PE Redundancy on page 743

Examples: Configuring Administrative Scoping

• Understanding Multicast Administrative Scoping on page 707

• Example: Creating a Named Scope for Multicast Scoping on page 709

• Example: Using a Scope Policy for Multicast Scoping on page 711

• Example: Configuring Externally Facing PIM Border Routers on page 714

UnderstandingMulticast Administrative Scoping

You usemulticast scoping to limitmulticast traffic by configuring it to an administratively

defined topological region. Multicast scoping controls the propagation of multicast

messages—bothmulticast group joinmessages that are sent upstream toward a source

and data forwarding downstream. Scoping can relieve stress on scarce resources, such

as bandwidth, and improve privacy or scaling properties.

IPmulticast implementationscanachieve some level of scopingbyusing the time-to-live

(TTL) field in the IP header. However, TTL scoping has proven difficult to implement

reliably, and the resulting schemes often are complex and difficult to understand.

Administratively scoped IPmulticast provides clearer andsimpler semantics formulticast

scoping. Packets addressed to administratively scopedmulticast addresses do not cross

configured administrative boundaries. Administratively scopedmulticast addresses are

locallyassigned,andhencearenot required tobeuniqueacrossadministrativeboundaries.

The administratively scoped IP version 4 (IPv4) multicast address space is the range

from 239.0.0.0 through 239.255.255.255.

The structure of the IPv4 administratively scopedmulticast space is based loosely on

the IP version 6 (IPv6) addressing architecture described in RFC 1884, IP Version 6

Addressing Architecture.
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There are two well-known scopes:

• IPv4 local scope—This scope comprises addresses in the range 239.255.0.0/16. The

local scope is the minimal enclosing scope and is not further divisible. Although the

exact extent of a local scope is site-dependent, locally scoped regions must not span

any other scope boundary andmust be contained completely within or be equal to

any larger scope. If scope regions overlap in an area, the area of overlapmust bewithin

the local scope.

• IPv4 organization local scope—This scope comprises 239.192.0.0/14. It is the space

fromwhich an organization allocates subranges when defining scopes for private use.

The ranges239.0.0.0/10, 239.64.0.0/10, and239.128.0.0/10areunassignedandavailable

for expansion of this space.

Two other scope classes already exist in IPv4multicast space: the statically assigned

link-local scope, which is 224.0.0.0/24, and the static global scope allocations, which

contain various addresses.

All scoping is inherently bidirectional in the sense that joinmessagesanddata forwarding

are controlled in both directions on the scoped interface.

You can configure multicast scoping either by creating a named scope associated with

a set of routing device interfaces and an address range, or by referencing a scope policy

that specifies the interfaces and configures the address range as a series of filters. You

cannot combine the twomethods (the commit operation fails for a configuration that

includesboth). Themethodsdiffer somewhat in their requirementsand result indifferent

output fromtheshowmulticastscopecommand.Fordetailsandconfiguration instructions,

see and .

Routing loopsmust be avoided in IPmulticast networks. Becausemulticast routersmust

replicate packets for each downstream branch, not only do looping packets not arrive

at adestination, but eachpassaround the loopmultiplies thenumber of loopingpackets,

eventually overwhelming the network.

Scoping limits the routers and interfaces that can be used to forward amulticast packet.

Scoping can use the TTL field in the IP packet header, but TTL scoping depends on the

administrator having a thorough knowledge of the network topology. This topology can

change as links fail and are restored, making TTL scoping a poor solution for multicast.

Multicast scoping is administrative in the sense that a range of multicast addresses is

reserved for scoping purposes, as described in RFC 2365. Routers at the boundary must

be able to filter multicast packets andmake sure that the packets do not stray beyond

the established limit.

Administrative scoping ismuch better than TTL scoping, but inmany cases the dropping

of administratively scoped packets is still determined by the network administrator. For

example, the multicast address range 239/8 is defined in RFC 2365 as administratively

scoped, and packets using this range are not to be forwarded beyond a network

“boundary,” usually a routing domain. But only the network administrator knows where

the border routers are and can implement the scoping correctly.
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Multicast groupsusedbyunicast routingprotocols, suchas224.0.0.5 for allOSPF routers,

are administratively scoped for that LAN only. This scoping allows the samemulticast

address to be used without conflict on every LAN running OSPF.

Example: Creating a Named Scope for Multicast Scoping

This example shows how to configure multicast scoping with four scopes: local,

organization, engineering, andmarketing.

• Requirements on page 709

• Overview on page 709

• Configuration on page 710

• Verification on page 711

Requirements

Before you begin:

• Configure a tunnel interface. See the Junos OS Network Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

Overview

The local scope is configured on a GRE tunnel interface. The organization scope is

configuredonaGRE tunnel interfaceandaSONET/SDH interface. The engineering scope

is configured on an IP-IP tunnel interface and twoSONET/SDH interfaces. Themarketing

scope is configuredonaGRE tunnel interfaceand twoSONET/SDH interfaces. The Junos

OS can scope any user-configurable IPv6 or IPv4 group.

To configure multicast scoping by defining a named scope, youmust specify a name for

the scope, the set of routing device interfaces on which you are configuring scoping, and

the scope's address range.

NOTE: Theprefix specifiedwith theprefixstatementmustbeunique foreach

scope statement. If multiple scopes contain the same prefix, only the last

scope applies to the interfaces. If you need to scope the same prefix on
multiple interfaces, list all of them in the interface statement for a single

scope statement.

When you configure multicast scoping with a named scope, all scope boundaries must

include the local scope. If this scope is not configured, it is added automatically at all

scoped interfaces. The local scope limits the use of the multicast group 239.255.0.0/16

to an attached LAN.
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Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

set routing-optionsmulticast scope local prefix fe00::239.255.0.0/128
set routing-optionsmulticast scope local interface gr-2/1/0.0
set routing-optionsmulticast scope organization prefix 239.192.0.0/14
set routing-optionsmulticast scope organization interface gr-2/1/0.0
set routing-optionsmulticast scope organization interface so-0/0/0.0
set routing-optionsmulticast scope engineering prefix 239.255.255.0/24
set routing-optionsmulticast scope engineering interface ip-2/1/0.0
set routing-optionsmulticast scope engineering interface so-0/0/1.0
set routing-optionsmulticast scope engineering interface so-0/0/2.0
set routing-optionsmulticast scopemarketing prefix 239.255.254.0/24
set routing-optionsmulticast scopemarketing interface gr-2/1/0.0
set routing-optionsmulticast scopemarketing interface so-0/0/2.0
set routing-optionsmulticast scopemarketing interface so-1/0/0.0

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration
hierarchy. For information about navigating the CLI, see Using the CLI Editor in
Configuration Mode in the CLI User Guide.

Configure the local scope.

[edit routing-optionsmulticast]

1.

user@host# set scope local interface gr-2/1/0
user@host# set scope localprefix fe00::239.255.0.0/128

2. Configure the organization scope.

[edit routing-optionsmulticast]
user@host# set scope organization interface [ gr-2/1/0 so-0/0/0 ]
user@host# set scope organization prefix 239.192.0.0/14

3. Configure the engineering scope.

[edit routing-optionsmulticast]
user@host# set scope engineering interface [ ip-2/1/0 so-0/0/1 so-0/0/2 ]
user@host# set scope engineering prefix 239.255.255.0/24

4. Configure the marketing scope.

[edit routing-optionsmulticast]
user@host# set scopemarketing interface [ gr-2/1/0 so-0/0/2 so-1/0/0 ]
user@host# set scopemarketing prefix 239.255.254.0/24

5. If you are done configuring the device, commit the configuration.

user@host# commit

Results

Confirm your configuration by entering the show routing-options command.
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user@host# show routing-options
multicast {
scope local {
interface gr-2/1/0;
prefix fe00::239.255.0.0/128;

}
scope organization {
interface [ gr-2/1/0 so-0/0/0 ];
prefix 239.192.0.0/14;

}
scope engineering {
interface [ ip-2/1/0 so-0/0/1 so-0/0/2 ];
prefix 239.255.255.0/24;

}
scopemarketing {
interface [ gr-2/1/0 so-0/0/2 so-1/0/0 ];
prefix 239.255.254.0/24;

}

Verification

To verify that group scoping is in effect, issue the showmulticast scope command:

user@host> showmulticast scope
Resolve
Scope name      Group prefix          Interface      Rejects
local           fe00::239.255.0.0/128 gr-2/1/00
organization    239.192.0.0/14        gr-2/1/0       so-0/0/00
engineering     239.255.255.0/24      ip-2/1/0       so-0/0/1 so-0/0/20
marketing       239.255.254.0/24      gr-2/1/0       so-0/0/2 so-1/0/00

When you configure scoping with a named scope, the showmulticast scope operational

mode command displays the names of the defined scopes, prefixes, and interfaces.

Example: Using a Scope Policy for Multicast Scoping

This example shows how to configure a multicast scope policy named

allow-auto-rp-on-backbone, allowing packets for auto-RP groups 224.0.1.39/32 and

224.0.1.40/32 on backbone-facing interfaces, and rejecting all other addresses in the

224.0.1.0/24 and 239.0.0.0/8 address ranges.

• Requirements on page 711

• Overview on page 712

• Configuration on page 712

• Verification on page 714

Requirements

Before you begin:
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• Configure an interior gateway protocol or static routing. See the Junos OS Routing

Protocols Library.

Overview

Each referencedpolicymust be correctly configuredat the [edit policy-options]hierarchy

level, specifying the set of routing device interfaces on which to configure scoping, and

defining thescope'saddress rangeasaseriesof route filters.Only the interface, route-filter,

and prefix-listmatch conditions are supported for multicast scope policies. All other

configuredmatch conditions are ignored. The only actions supported are accept, reject,

and the policy flow actions next-term and next-policy. The reject actionmeans that joins

andmulticast forwarding are suppressed in both directions on the configured interfaces.

Theacceptactionallows joinsandmulticast forwarding inbothdirectionson the interface.

By default, scope policies apply to all interfaces. The default action is accept.

NOTE: Multicast scoping configuredwitha scopepolicydiffers in someways
from scoping configured with a named scope (which uses the scope

statement):

• You cannot apply a scope policy to a specific routing instance, because all
scope policies apply to all routing instances. In contrast, a named scope
does apply individually to a specific routing instance.

• In contrast to scoping with a named scope, scoping with a scope policy
does not automatically add the local scope at scopeboundaries. Youmust

explicitly configure the local scope boundaries. The local scope limits the

use of themulticast group 239.255.0.0/16 to an attached LAN.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

setpolicy-optionspolicy-statementallow-auto-rp-on-backbonetermallow-auto-rp from
interface so-0/0/0.0

setpolicy-optionspolicy-statementallow-auto-rp-on-backbonetermallow-auto-rp from
interface so-0/0/1.0

setpolicy-optionspolicy-statementallow-auto-rp-on-backbonetermallow-auto-rp from
route-filter 224.0.1.39/32 exact

setpolicy-optionspolicy-statementallow-auto-rp-on-backbonetermallow-auto-rp from
route-filter 224.0.1.40/32 exact

setpolicy-optionspolicy-statementallow-auto-rp-on-backbonetermallow-auto-rp then
accept

set policy-options policy-statement allow-auto-rp-on-backbone term reject-these from
route-filter 224.0.1.0/24 orlonger

set policy-options policy-statement allow-auto-rp-on-backbone term reject-these from
route-filter 239.0.0.0/8 orlonger

set policy-options policy-statement allow-auto-rp-on-backbone term reject-these then
reject
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set routing-optionsmulticast scope-policy allow-auto-rp-on-backbone

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

1. Define which packets are allowed.

[edit policy-options policy-statement allow-auto-rp-on-backbone]
user@host# set term allow-auto-rp from interface so-0/0/0.0
user@host# set term allow-auto-rp from interface so-0/0/1.0
user@host# set term allow-auto-rp from route-filter 224.0.1.39/32 exact
user@host# set term allow-auto-rp from route-filter 224.0.1.40/32 exact
user@host# set term allow-auto-rp then accept

2. Define which packets are not allowed.

[edit policy-options policy-statement allow-auto-rp-on-backbone]
user@host# set term reject-these from route-filter 224.0.1.0/24 orlonger
user@host# set term reject-these from route-filter 239.0.0.0/8 orlonger
user@host# set term reject-these then reject

3. Apply the policy.

[edit routing-optionsmulticast]
user@host# set scope-policy allow-auto-rp-on-backbone

4. If you are done configuring the device, commit the configuration.

user@host# commit

Results

Confirm your configuration by entering the showpolicy-optionsand show routing-options

commands.

user@host# show policy-options
policy-statement allow-auto-rp-on-backbone {
term allow-auto-rp {
from {
/* backbone-facing interfaces */
interface [ so-0/0/0.0 so-0/0/1.0 ];
route-filter 224.0.1.39/32 exact;
route-filter 224.0.1.40/32 exact;

}
then {
accept;

}
}
term reject-these {
from {
route-filter 224.0.1.0/24 orlonger;
route-filter 239.0.0.0/8 orlonger;

}
then reject;

}
}
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user@host# show routing-options
multicast {
scope-policy allow-auto-rp-on-backbone;

}

Verification

To verify that the scope policy is in effect, issue the showmulticast scope configuration

mode command:

user@host> showmulticast scope
Scope policy: [ allow-auto-rp-on-backbone ]

When you configure multicast scoping with a scope policy, the showmulticast scope

operational mode command displays only the name of the scope policy.

Example: Configuring Externally Facing PIM Border Routers

In this example, you add the scope statement at the [edit routing-optionsmulticast]

hierarchy level to prevent auto-RP traffic from “leaking” into or out of your PIM domain.

Two scopes defined below, auto-rp-39 and auto-rp-40, are for specific addresses. The

scoped-range statementdefinesagroup range, thuspreventinggroup traffic from leaking.

routing-options {
multicast {
scope auto-rp-39 {
prefix 224.0.1.39/32;
interface t1-0/0/0.0;

}
scope auto-rp-40 {
prefix 224.0.1.40/32;
interface t1-0/0/0.0;

}
scope scoped-range {
prefix 239.0.0.0/8;
interface t1-0/0/0.0;

}
}

}

Related
Documentation

Examples: Configuring Bandwidth Management on page 714•

• Examples: Configuring the Multicast Forwarding Cache on page 735

Examples: Configuring BandwidthManagement

• Understanding Bandwidth Management for Multicast on page 715

• Bandwidth Management and PIM Graceful Restart on page 715

• Bandwidth Management and Source Redundancy on page 715

• Logical Systems and Bandwidth Oversubscription on page 716

• Example: Defining Interface Bandwidth Maximums on page 717

• Example: Configuring Multicast with Subscriber VLANs on page 719
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• Configuring Multicast Routing over IP Demux Interfaces on page 732

• Classifying Packets by Egress Interface on page 733

Understanding BandwidthManagement for Multicast

Bandwidthmanagementenables you tocontrol themulticast flows that leaveamulticast

interface. This control enables you to better manage your multicast traffic and reduce

or eliminate the chances of interface oversubscription or congestion.

Bandwidth management ensures that multicast traffic oversubscription does not occur

on an interface.Whenmanagingmulticast bandwidth, you define themaximumamount

of multicast bandwidth that an individual interface can use as well as the bandwidth

individual multicast flows use.

For example, the routing software cannot add a flow to an interface if doing so exceeds

the allowed bandwidth for that interface. Under these circumstances, the interface is

rejected. This rejection, however, does not prevent a multicast protocol (for example,

PIM) from sending a join message upstream. Traffic continues to arrive on the router,

even though the router is not sending the flow from the expected outgoing interfaces.

You can configure the flow bandwidth statically by specifying a bandwidth value for the

flow in bits per second, or you can enable the flow bandwidth to bemeasured and

adaptively changed. When using the adaptive bandwidth option, the routing software

queries the statistics for the flows to bemeasured at 5-second intervals and calculates

the bandwidth based on the queries. The routing software uses the maximum value

measured within the last minute (that is, the last 12 measuring points) as the flow

bandwidth.

For more information, see the following sections:

• Bandwidth Management and PIM Graceful Restart on page 715

• Bandwidth Management and Source Redundancy on page 715

• Logical Systems and Bandwidth Oversubscription on page 716

BandwidthManagement and PIMGraceful Restart

WhenusingPIMgraceful restart, after the routing process restarts on theRouting Engine,

previously admitted interfaces are always readmitted and the available bandwidth is

adjusted on the interfaces. When using the adaptive bandwidth option, the bandwidth

measurement is initially based on the configured or default starting bandwidth, which

mightbe inaccurateduring the firstminute.Thismeans thatnewflowsmightbe incorrectly

rejected or admitted temporarily. You can correct this problem by issuing the clear

multicast bandwidth-admission operational command.

If PIM graceful restart is not configured, after the routing process restarts, previously

admittedor rejected interfacesmightbe rejectedor admitted inanunpredictablemanner.

BandwidthManagement and Source Redundancy

When using source redundancy, multiple sources (for example, s1 and s2) might exist

for the samedestinationgroup (g).However, only oneof the sources canactively transmit
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at any time. In this case,multiple forwarding entries—(s1,g) and (s2,g)—are created after

each goes through the admission process.

With redundant sources, unlike unrelated entries, an OIF that is already admitted for one

entry—for example, (s1,g)—is automatically admitted for other redundancy entries—for

example, (s2,g). The remaining bandwidth on the interface is deducted each time an

outbound interface isadded,even thoughonlyonesenderactively transmits.Bymeasuring

bandwidth, the bandwidth deducted for the inactive entries is credited back when the

router detects no traffic is being transmitted.

For more information about defining redundant sources, see “Example: Configuring a

Multicast FlowMap” on page 739.

Logical Systems and Bandwidth Oversubscription

You canmanage bandwidth at both the physical and logical interface level. However, if

more than one logical system shares the same physical interface, the interface might

become oversubscribed. Oversubscription occurs if the total bandwidth of all separately

configuredmaximumbandwidth values for the interfacesoneach logical systemexceeds

the bandwidth of the physical interface.

When displaying interface bandwidth information, a negative available bandwidth value

indicates oversubscription on the interface.

Interface bandwidth can become oversubscribed when the configuredmaximum

bandwidthdecreasesorwhensomeflowbandwidths increasebecauseofaconfiguration

change or an actual increase in the traffic rate.

Interface bandwidth can become available again if one of the following occurs:

• The configuredmaximum bandwidth increases.

• Some flows are no longer transmitted from interfaces, and bandwidth reserves for

them are now available to other flows.

• Some flow bandwidths decrease because of a configuration change or an actual

decrease in the traffic rate.

Interfaces that are rejected for a flow because of insufficient bandwidth are not

automatically readmitted, even when bandwidth becomes available again. Rejected

interfaces have an opportunity to be readmitted when one of the following occurs:

• Themulticast routing protocol updates the forwarding entry for the flowafter receiving

a join, leave, or prunemessage or after a topology change occurs.

• Themulticast routing protocol updates the forwarding entry for the flow due to

configuration changes.

• Youmanually reapply bandwidth management to a specific flow or to all flows using

the clear multicast bandwidth-admission operational command.
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In addition, even if previously availablebandwidth is no longer available, alreadyadmitted

interfaces are not removed until one of the following occurs:

• Themulticast routing protocol explicitly removes the interfaces after receiving a leave

or prunemessage or after a topology change occurs.

• Youmanually reapply bandwidth management to a specific flow or to all flows using

the clear multicast bandwidth-admission operational command.

Example: Defining Interface BandwidthMaximums

This example shows you how to configure the maximum bandwidth for a physical or

logical interface.

• Requirements on page 717

• Overview on page 717

• Configuration on page 718

• Verification on page 719

Requirements

Before you begin:

• Configure the router interfaces.

• Configure an interior gateway protocol. See the Junos OS Routing Protocols Library.

• Configure a multicast protocol. This feature works with the following multicast

protocols:

• DVMRP

• PIM-DM

• PIM-SM

• PIM-SSM

Overview

Themaximumbandwidthsettingappliesadmissioncontrol eitheragainst theconfigured

interface bandwidth or against the native speed of the underlying interface (when there

is no configured bandwidth for the interface).

If you configure several logical interfaces (for example, to support VLANs or PVCs) on

the same underlying physical interface, and no bandwidth is configured for the logical

interfaces, it is assumed that the logical interfaces all have the same bandwidth as the

underlying interface. This can cause oversubscription. To prevent oversubscription,

configure bandwidth for the logical interfaces, or configure admission control at the

physical interface level.

You only need to define the maximum bandwidth for an interface on which you want to

apply bandwidth management. An interface that does not have a definedmaximum
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bandwidth transmits all multicast flows as determined by themulticast protocol that is

running on the interface (for example, PIM).

If you specifymaximum-bandwidthwithout includingabits-per-secondvalue, admission

control is enabled based on the bandwidth configured for the interface. In the following

example, admission control is enabled for logical interface unit 200, and themaximum

bandwidth is 20Mbps. If the bandwidth is not configured on the interface, themaximum

bandwidth is the link speed.

routing-options {
multicast {
interface fe-0/2/0.200 {
maximum-bandwidth;

}
interfaces {
fe-0/2/0 {
unit 200 {
bandwidth 20m;

}
}

}

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set interfaces fe-0/2/0 unit 200 bandwidth 20m
set routing-optionsmulticast interface fe-0/2/0.200maximum-bandwidth
set routing-optionsmulticast interface fe-0/2/1 maximum-bandwidth 60m
set routing-optionsmulticast interface fe-0/2/1.200maximum-bandwidth 10m

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure a bandwidth maximum:

1. Configure the a logical interface bandwidth.

[edit interfaces]
user@host# set fe-0/2/0 unit 200 bandwidth 20m

2. Enable admission control on the logical interface.

[edit routing-options]
user@host# setmulticast interface fe-0/2/0.200maximum-bandwidth

3. Onaphysical interface, enable admission control and set themaximumbandwidth
to 60Mbps.

[edit routing-options]
user@host# setmulticast interface fe-0/2/1 maximum-bandwidth 60m
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4. For a logical interface on the same physical interface shown in Step 3, set a smaller
maximum bandwidth.

[edit routing-options]
user@host# setmulticast interface fe-0/2/1.200maximum-bandwidth 10m

Results

Confirm your configuration by entering the show interfaces and show routing-options

commands.

user@host# show interfaces
fe-0/2/0 {
unit 200 {
bandwidth 20m;

}
}

user@host# show routing-options
multicast {
interface fe-0/2/0.200 {
maximum-bandwidth;

}
interface fe-0/2/1 {
maximum-bandwidth 60m;

}
interface fe-0/2/1.200 {
maximum-bandwidth 10m;

}
}

Verification

To verify the configuration, run the showmulticast interface command.

Example: ConfiguringMulticast with Subscriber VLANs

This example shows how to configure an MX Series router to function as a broadband

service router (BSR).

• Requirements on page 719

• Overview and Topology on page 720

• Configuration on page 723

• Verification on page 731

Requirements

This example uses the following hardware components:

• OneMXSeries router or EXSeries switchwith a PIC that supports traffic control profile

queuing

• One DSLAM
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Before you begin:

• Configure an interior gateway protocol. See the Junos OS Routing Protocols Library.

• Configure PIM and IGMP or MLD on the interfaces.

Overview and Topology

Whenmultiple BSR interfaces receive IGMP and MLD join and leave requests for the

samemulticast stream, the BSR sends a copy of themulticast streamon each interface.

Both themulticast control packets (IGMPandMLD) and themulticast data packets flow

on the sameBSR interface, alongwith the unicast data. Because all per-customer traffic

has itsown interfaceon theBSR,per-customeraccounting, call admissioncontrol (CAC),

and quality-of-service (QoS) adjustment are supported. The QoS bandwidth used by

multicast reduces the unicast bandwidth.

Multiple interfaceson theBSRmight connect toa shareddevice (for example, aDSLAM).

The BSR sends the samemulticast streammultiple times to the shared device, thus

wasting bandwidth. It is more efficient to send themulticast stream one time to the

DSLAM and replicate the multicast streams in the DSLAM. There are two approaches

that you can use.

The first approach is to continue to send unicast data on the per-customer interfaces,

but have the DSLAM route all the per-customer IGMP and MLD join and leave requests

to the BSR on a single dedicated interface (a multicast VLAN). The DSLAM receives the

multicast streams from the BSR on the dedicated interface with no unnecessary

replicationandperforms thenecessary replication to thecustomers.Becauseallmulticast

control and data packets use only one interface, only one copy of a stream is sent even

if there are multiple requests. This approach is called reverse outgoing interface (OIF)

mapping. Reverse OIFmapping enables the BSR to propagate themulticast state of the

shared interface to the customer interfaces, which enables per-customer accounting

and QoS adjustment to work. When a customer changes the TV channel, the router

gateway (RG) sendsan IGMPorMLD join and leavemessages to theDSLAM.TheDSLAM

transparently passes the request to the BSR through themulticast VLAN. TheBSRmaps

the IGMP orMLD request to one of the subscriber VLANs based on the IP source address

or the source MAC address. When the subscriber VLAN is found, QoS adjustment and

accounting are perfomed on that VLAN or interface.

The second approach is for the DSLAM to continue to send unicast data and all the

per-customer IGMPandMLD joinand leave requests to theBSRonthe individual customer

interfaces, but to have themulticast streams arrive on a single dedicated interface. If

multiple customers request the samemulticast stream, the BSR sends one copy of the

data on the dedicated interface. The DSLAM receives the multicast streams from the

BSRon thededicated interface andperforms thenecessary replication to the customers.

Because themulticast control packets use many customer interfaces, configuration on

the BSRmust specify how tomap each customer’s multicast data packets to the single

dedicated output interface. QoS adjustment is supported on the customer interfaces.

CAC is supported on the shared interface. This second approach is called multicast OIF

mapping.
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OIFmappingand reverseOIFmappingarenot supportedon thesamecustomer interface

or shared interface. This example shows how to configure the two different approaches.

Both approaches support QoS adjustment, and both approaches support MLD/IPv6.

The reverse OIF mapping example focuses on IGMP/IPv4 and enables QoS adjustment.

The OIF mapping example focuses on MLD/IPv6 and disables QoS adjustment.

The first approach (reverse OIF mapping) includes the following statements:

• flow-map—Defines a flowmap that controls the bandwidth for each flow.

• maximum-bandwidth—Enables CAC.

• reverse-oif-mapping—Enables the routing device to identify a subscriber VLAN or

interface based on an IGMP or MLD join or leave request that it receives over the

multicast VLAN.

After the subscriber VLAN is identified, the routing device immediately adjusts theQoS

(in this case, the bandwidth) on that VLAN based on the addition or removal of a

subscriber.

The routing device uses IGMP and MLD join or leave reports to obtain the subscriber

VLAN information. This means that the connecting equipment (for example, the

DSLAM)must forward all IGMP and MLD reports to the routing device for this feature

to function properly. Using report suppression or an IGMP proxy can result in reverse

OIF mapping not working properly.

• subscriber-leave-timer—Introduces a delay to theQoS update. After receiving an IGMP

orMLD leave request, this statement defines a time delay (between 1 and 30 seconds)

that the routing device waits before updating the QoS for the remaining subscriber

interfaces. Youmight use this delay to decrease how often the routing device adjusts

the overall QoS bandwidth on the VLANwhen a subscriber sends rapid leave and join

messages (for example, when changing channels in an IPTV network).

• traffic-control-profile—Configuresashaping rateon the logical interface.Theconfigured

shaping rate must be configured as an absolute value, not as a percentage.

The second approach (OIF mapping) includes the following statements:

• map-to-interface—In a policy statement, enables you to build the OIF map.

The OIF map is a routing policy statement that can contain multiple terms. When

creating OIF maps, keep the following in mind:

• If you specify a physical interface (for example, ge-0/0/0), a ".0" is appended to the

interface to create a logical interface (for example, ge-0/0/0.0).

• Configure a routing policy for each logical system. You cannot configure routing

policies dynamically.

• The interface must also have IGMP, MLD, or PIM configured.

• You cannot map to amapped interface.
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• We recommend that you configure policy statements for IGMP andMLD separately.

• Specify either a logical interface or the keyword self. The self keyword specifies that

multicast data packets be sent on the same interface as the control packets and

that nomapping occur. If no termmatches, then nomulticast data packets are sent.

• no-qos-adjust—Disables QoS adjustment.

QoS adjustment decreases the available bandwidth on the client interface by the

amount of bandwidth consumed by themulticast streams that are mapped from the

client interface to the shared interface. This action always occurs unless it is explicitly

disabled.

If you disable QoS adjustment, available bandwidth is not reduced on the customer

interface whenmulticast streams are added to the shared interface.

NOTE: You can dynamically disable QoS adjustment for IGMP andMLD
interfaces using dynamic profiles.

• oif-map—Associate amapwith an IGMPorMLD interface. TheOIFmap is then applied

to all IGMP or MLD requests received on the configured interface. In this example,

subscriber VLANs 1 and 2 have MLD configured, and each VLAN points to an OIF map

that directs some traffic to ge-2/3/9.4000, some traffic to ge-2/3/9.4001, and some

traffic to self.

NOTE: You can dynamically associate OIFmaps with IGMP interfaces
using dynamic profiles.

• passive—Defines either IGMP or MLD to use passive mode.

TheOIFmap interface shouldnot typically pass IGMPorMLDcontrol traffic and should

be configured as passive. However, theOIFmap implementation does support running

IGMP or MLD on an interface (control and data) in addition to mapping data streams

to the same interface. In this case, you should configure IGMP or MLD normally (that

is, not in passive mode) on themapped interface. In this example, the OIF map

interfaces (ge-2/3/9.4000 and ge-2/3/9.4001) are configured as MLD passive.

By default, specifying the passive statement means that no general queries,

group-specific queries, or group-source-specific queries are sent over the interface

and that all received control traffic is ignored by the interface. However, you can

selectively activate up to two out of the three available options for the passive

statement while keeping the other functions passive (inactive).

These options include the following:

• send-general-query—When specified, the interface sends general queries.

• send-group-query—When specified, the interface sends group-specific and

group-source-specific queries.

• allow-receive—When specified, the interface receives control traffic.
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Figure 96 on page 723 shows the scenario.

In both approaches, if multiple customers request the samemulticast stream, the BSR

sends one copy of the stream on the sharedmulticast VLAN interface. The DSLAM

receives the multicast stream from the BSR on the shared interface and performs the

necessary replication to the customers.

In the first approach (reverseOIFmapping), theDSLAMuses theper-customer subscriber

VLANs for unicast data only. IGMP and MLD join and leave requests are sent on the

multicast VLAN.

In the second approach (OIF mapping), the DSLAM uses the per-customer subscriber

VLANs for unicast data and for IGMP and MLD join and leave requests. Themulticast

VLAN is used only for multicast streams, not for join and leave requests.

Figure 96: Multicast with Subscriber VLANs
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Configuration

Configuring a Reverse OIF Map

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode. .

set class-of-service traffic-control-profiles tcp-ifl shaping-rate 20m
set class-of-service interfaces ge-2/2/0 shaping-rate 240m
set class-of-service interfaces ge-2/2/0 unit 50 output-traffic-control-profile tcp-ifl
set class-of-service interfaces ge-2/2/0 unit 51 output-traffic-control-profile tcp-ifl
set interfaces ge-2/0/0 unit 0 family inet address 30.0.0.2/24
set interfaces ge-2/2/0 hierarchical-scheduler
set interfaces ge-2/2/0 vlan-tagging
set interfaces ge-2/2/0 unit 10 vlan-id 10
set interfaces ge-2/2/0 unit 10 family inet address 40.0.0.2/24
set interfaces ge-2/2/0 unit 50 vlan-id 50
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set interfaces ge-2/2/0 unit 50 family inet address 50.0.0.2/24
set interfaces ge-2/2/0 unit 51 vlan-id 51
set interfaces ge-2/2/0 unit 51 family inet address 50.0.1.2/24
set policy-options policy-statement all-mcast-groups from source-address-filter
30.0.0.0/8 orlonger

set policy-options policy-statement all-mcast-groups then accept
set protocols igmp interface all
set protocols igmp interface fxp0.0 disable
set protocols pim rp local address 20.0.0.2
set protocols pim interface all
set protocols pim interface fxp0.0 disable
set protocols pim interface ge-2/2/0.10 disable
set routing-optionsmulticast flow-mapmap1 policy all-mcast-groups
set routing-optionsmulticast flow-mapmap1 bandwidth 10m
set routing-optionsmulticast flow-mapmap1 bandwidth adaptive
set routing-optionsmulticast interface ge-2/2/0.10maximum-bandwidth 500m
set routing-optionsmulticast interface ge-2/2/0.10 reverse-oif-mapping
set routing-optionsmulticast interface ge-2/2/0.10 subscriber-leave-timer 20

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure reverse OIF mapping:

1. Configure a logical interface for unicast data traffic.

[edit interfaces ge-2/0/0]
user@host# set unit 0 family inet address 30.0.0.2/24

2. Configure a logical interface for subscriber control traffic.

[edit interfaces ge-2/2/0]
user@host# set hierarchical-scheduler
user@host# set vlan-tagging
user@host# set unit 10 vlan-id 10
user@host# set unit 10 family inet address 40.0.0.2/24

3. Configure two logical interfaces on which QoS adjustments are made.

[edit interfaces ge-2/2/0]
user@host# set unit 50 vlan-id 50
user@host# set unit 50 family inet address 50.0.0.2/24
user@host# set unit 51 vlan-id 51
user@host# set unit 51 family inet address 50.0.1.2/24

4. Configure a policy.

[edit policy-options policy-statement all-mcast-groups]
user@host# set from source-address-filter 30.0.0.0/8 orlonger
user@host# set then accept

5. Enable a flowmap that references the policy.

[edit routing-optionsmulticast]
user@host# set flow-mapmap1 policy all-mcast-groups
user@host# set flow-mapmap1 bandwidth 10m adaptive

6. Enable OIFmapping on the logical interface that receives subscriber control traffic.
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[edit routing-optionsmulticast]
user@host# set interface ge-2/2/0.10maximum-bandwidth 500m
user@host# set interface ge-2/2/0.10 reverse-oif-mapping
user@host# set interface ge-2/2/0.10 subscriber-leave-timer 20

7. Configure PIM and IGMP.

[edit protocols]
user@host# set igmp interface all
user@host# set igmp interface fxp0.0 disable
user@host# set pim rp local address 20.0.0.2
user@host# set pim interface all
user@host# set pim interface fxp0.0 disable
user@host# set pim interface ge-2/2/0.10 disable

8. Configure the hierarchical scheduler by configuring a shaping rate for the physical

interface and a slower shaping rate for the logical interfaces on which QoS

adjustments are made.

[edit class-of-service interfaces ge-2/2/0]
user@host# set shaping-rate 240m
user@host# set unit 50 output-traffic-control-profile tcp-ifl
user@host# set unit 51 output-traffic-control-profile tcp-ifl

[edit class-of-service traffic-control-profiles tcp-30m-no-smap]
user@host# set shaping-rate 20m

Results Fromconfigurationmode, confirmyourconfigurationbyentering theshowclass-of-service,

showinterfaces,showpolicy-options,showprotocols, andshowrouting-optionscommands.

If the output does not display the intended configuration, repeat the instructions in this

example to correct the configuration.

user@host# show class-of-service
traffic-control-profiles {
tcp-ifl {
shaping-rate 20m;

}
}
interfaces {
ge-2/2/0 {
shaping-rate 240m;
unit 50 {
output-traffic-control-profile tcp-ifl;

}
unit 51 {
output-traffic-control-profile tcp-ifl;

}
}

}

user@host# show interfaces
ge-2/0/0 {
unit 0 {
family inet {
address 30.0.0.2/24;

}
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}
}
ge-2/2/0 {
hierarchical-scheduler;
vlan-tagging;
unit 10 {
vlan-id 10;
family inet {
address 40.0.0.2/24;

}
}
unit 50 {
vlan-id 50;
family inet {
address 50.0.0.2/24;

}
}
unit 51 {
vlan-id 51;
family inet {
address 50.0.1.2/24;

}
}

}

user@host# show policy-options
policy-statement all-mcast-groups {
from {
source-address-filter 30.0.0.0/8 orlonger;

}
then accept;

}

user@host# show protocols
igmp {
interface all;
interface fxp0.0 {
disable;

}
}
pim {
rp {
local {
address 20.0.0.2;

}
}
interface all;
interface fxp0.0 {
disable;

}
interface ge-2/2/0.10 {
disable;

}
}

user@host# show routing-options
multicast {
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flow-mapmap1 {
policy all-mcast-groups;
bandwidth 10m adaptive;

}
interface ge-2/2/0.10 {
maximum-bandwidth 500m;
reverse-oif-mapping;
subscriber-leave-timer 20;

}
}

If you are done configuring the device, enter commit from configuration mode.

Configuring an OIF Map

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set interfaces ge-2/3/8 unit 0 family inet6 address C300:0101::/24
set interfaces ge-2/3/9 vlan-tagging
set interfaces ge-2/3/9 unit 1 vlan-id 1
set interfaces ge-2/3/9 unit 1 family inet6 address C400:0101::/24
set interfaces ge-2/3/9 unit 2 vlan-id 2
set interfaces ge-2/3/9 unit 2 family inet6 address C400:0201::/24
set interfaces ge-2/3/9 unit 4000 vlan-id 4000
set interfaces ge-2/3/9 unit 4000 family inet6 address C40F:A001::/24
set interfaces ge-2/3/9 unit 4001 vlan-id 4001
set interfaces ge-2/3/9 unit 4001 family inet6 address C40F:A101::/24
set policy-options policy-statement g539-v6 term g539-4000 from route-filter
FF05:0101:0000::/39 orlonger

set policy-options policy-statement g539-v6 term g539-4000 thenmap-to-interface
ge-2/3/9.4000

set policy-options policy-statement g539-v6 term g539-4000 then accept
set policy-options policy-statement g539-v6 term g539-4001 from route-filter
FF05:0101:0200::/39 orlonger

set policy-options policy-statement g539-v6 term g539-4001 thenmap-to-interface
ge-2/3/9.4001

set policy-options policy-statement g539-v6 term g539-4001 then accept
set policy-options policy-statement g539-v6 term self from route-filter
FF05:0101:0700::/40 orlonger

set policy-options policy-statement g539-v6 term self thenmap-to-interface self
set policy-options policy-statement g539-v6 term self then accept
setpolicy-optionspolicy-statementg539-v6-all termg539fromroute-filter0::/0orlonger
set policy-options policy-statement g539-v6-all term g539 thenmap-to-interface
ge-2/3/9.4000

set policy-options policy-statement g539-v6-all term g539 then accept
set protocolsmld interface fxp0.0 disable
set protocolsmld interface ge-2/3/9.4000 passive
set protocolsmld interface ge-2/3/9.4001 passive
set protocolsmld interface ge-2/3/9.1 version 1
set protocolsmld interface ge-2/3/9.1 oif-map g539-v6
set protocolsmld interface ge-2/3/9.2 version 2
set protocolsmld interface ge-2/3/9.2 oif-map g539-v6
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set protocols pim rp local address 20.0.0.4
set protocols pim rp local family inet6 address C000::1
set protocols pim interface ge-2/3/8.0mode sparse
set protocols pim interface ge-2/3/8.0 version 2
set routing-optionsmulticast interface ge-2/3/9.1 no-qos-adjust
set routing-optionsmulticast interface ge-2/3/9.2 no-qos-adjust

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For information about navigating the CLI, see the CLI User Guide.

To configure reverse OIF mapping:

1. Configure a logical interface for unicast data traffic.

[edit interfaces ge-2/3/8 ]
user@host# set unit 0 family inet6 address C300:0101::/24

2. Configure logical interfaces for subscriber VLANs.

[edit interfaces ge-2/3/9]
user@host# set vlan-tagging
user@host# set unit 1 vlan-id 1
user@host# set unit 1 family inet6 address C400:0101::/24
user@host# set unit 2 vlan-id 2
user@host# set unit 2 family inet6 address C400:0201::/24 lo0 unit 0 family inet6
address C000::1/128

user@host# set unit 2 family inet6 address C400:0201::/24

3. Configure twomap-to logical interfaces.

[edit interfaces ge-2/2/0]
user@host# set unit 4000 vlan-id 4000
user@host# set unit 4000 family inet6 address C40F:A001::/24
user@host# set unit 4001 vlan-id 4001
user@host# set unit 4001 family inet6 address C40F:A101::/24

4. Configure the OIF map.

[edit policy-options policy-statement g539-v6]
user@host# set term g539-4000 from route-filter FF05:0101:0000::/39 orlonger
user@host# set thenmap-to-interface ge-2/3/9.4000
user@host# set then accept
user@host# set term g539-4001 from route-filter FF05:0101:0200::/39 orlonger
user@host# set thenmap-to-interface ge-2/3/9.4001
user@host# set then accept
user@host# set term self from route-filter FF05:0101:0700::/40 orlonger
user@host# set thenmap-to-interface self
user@host# set then accept

[edit policy-options policy-statement g539-v6-all]
user@host# set term g539 from route-filter 0::/0 orlonger
user@host# set thenmap-to-interface ge-2/3/9.4000
user@host# set then accept

5. Disable QoS adjustment on the subscriber VLANs.

[edit routing-optionsmulticast]
user@host# set interface ge-2/3/9.1 no-qos-adjust
user@host# set interface ge-2/3/9.2 no-qos-adjust
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6. Configure PIM and MLD. Point the MLD subscriber VLANs to the OIF map.

[edit protocols]
user@host# set pim rp local address 20.0.0.4
user@host# set pim rp local family inet6 address C000::1 #C000::1 is the address
of lo0

user@host# set pim interface ge-2/3/8.0mode sparse
user@host# set pim interface ge-2/3/8.0 version 2
user@host# setmld interface fxp0.0 disable
user@host# set interface ge-2/3/9.4000 passive
user@host# set interface ge-2/3/9.4001 passive
user@host# set interface ge-2/3/9.1 version 1
user@host# set interface ge-2/3/9.1 oif-map g539-v6
user@host# set interface ge-2/3/9.2 version 2
user@host# set interface ge-2/3/9.2 oif-map g539-v6

Results From configuration mode, confirm your configuration by entering the show interfaces,

showpolicy-options, showprotocols, and show routing-options commands. If the output

does not display the intended configuration, repeat the instructions in this example to

correct the configuration.

user@host# show interfaces
ge-2/3/8 {
unit 0 {
family inet6 {
address C300:0101::/24;

}
}

}
ge-2/3/9 {
vlan-tagging;
unit 1 {
vlan-id 1;
family inet6 {
address C400:0101::/24;

}
}
unit 2 {
vlan-id 2;
family inet6 {
address C400:0201::/24;

}
}
unit 4000 {
vlan-id 4000;
family inet6 {
address C40F:A001::/24;

}
}
unit 4001 {
vlan-id 4001;
family inet6 {
address C40F:A101::/24;

}
}
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}

user@host# show policy-options
policy-statement g539-v6 {
term g539-4000 {
from {
route-filter FF05:0101:0000::/39 orlonger;

}
then {
map-to-interface ge-2/3/9.4000;
accept;

}
}
term g539-4001 {
from {
route-filter FF05:0101:0200::/39 orlonger;

}
then {
map-to-interface ge-2/3/9.4001;
accept;

}
}
term self {
from {
route-filter FF05:0101:0700::/40 orlonger;

}
then {
map-to-interface self;
accept;

}
}

}
policy-statement g539-v6-all {
term g539 {
from {
route-filter 0::/0 orlonger;

}
then {
map-to-interface ge-2/3/9.4000;
accept;

}
}

}

user@host# show protocols
mld {
interface fxp0.0 {
disable;

}
interface ge-2/3/9.4000 {
passive;

}
interface ge-2/3/9.4001 {
passive;

}
interface ge-2/3/9.1 {
version 1;
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oif-map g539-v6;
}
interface ge-2/3/9.2 {
version 2;
oif-map g539-v6;

}
}
pim {
rp {
local {
address 20.0.0.4;
family inet6 {
address C000::1;

}
}

}
interface ge-2/3/8.0 {
mode sparse;
version 2;

}
}

user@host# show routing-options
multicast {
interface ge-2/3/9.1 no-qos-adjust;
interface ge-2/3/9.2 no-qos-adjust;

}

If you are done configuring the device, enter commit from configuration mode.

Verification

To verify the configuration, run the following commands:

• show igmp statistics

• show class-of-service interface

• show interfaces statistics

• showmld statistics

• showmulticast interface

• show policy
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ConfiguringMulticast Routing over IP Demux Interfaces

In a subscriber management network, fields in packets sent from IP demux interfaces

are intended to correspond to a specific client that resides on the other side of an

aggregationdevice (for example, aMultiserviceAccessNode[MSAN]).However, packets

sent from a Broadband Services Router (BSR) to an MSAN do not identify the demux

interface. Once it obtains a packet, it is up to theMSAN device to determine which client

receives the packet.

Depending on the intelligence of theMSANdevice, determiningwhich client receives the

packet can occur in an inefficient manner. For example, when it receives IGMP control

traffic, anMSANmight forward the control traffic toall clients insteadof theone intended

client. In addition, once a data stream destination is established, though an MSAN can

use IGMP snooping to determine which hosts reside in a particular group and limit data

streams to only that group, the MSAN still must sendmultiple copies of the data stream

to each groupmember, even if that data stream is intended for only one client in the

group.

Various multicast features, when combined, enable you to avoid the inefficiencies

mentioned above. These features include the following:

• The ability to configure the IP demux interface family statement to use inet for either

the numbered or unnumbered primary interface.

• The ability to configure IGMP on the primary interface to send general queries for all

clients. The demux configuration prevents the primary IGMP interface from receiving

any client IGMP control packets. Instead, all IGMP control packets go to the demux

interfaces. However, to guarantee that no joins occur on the primary interface:

• For static IGMP interfaces—Include the passive send-general-query statement in the

IGMP configuration at the [edit protocols igmp interface interface-name] hierarchy

level.

• For dynamic IGMP demux interfaces—Include the passive send-general-query

statement at the [edit dynamic-profiles profile-name protocols igmp interface

interface-name] hierarchy level.

• The ability to map all multicast groups to the primary interface as follows:

• For static IGMP interfaces—Include the oif-map statement at the [edit protocols

igmp interface interface-name] hierarchy level.

• For dynamic IGMP demux interfaces—Include the oif-map statement at the [edit

dynamic-profiles profile-name protocols igmp interface interface-name] hierarchy

level.
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Using the oif-map statement, you canmap the same IGMP group to the same output

interface and send only one copy of the multicast stream from the interface.

• The ability to configure IGMP on each demux interface. To prevent duplicate general

queries:

• For static IGMP interfaces—Include the passive allow-receive send-group-query

statement at the [edit protocols igmp interface interface-name] hierarchy level.

• For dynamic demux interfaces—Include the passive allow-receive send-group-query

statement at the [edit dynamic-profiles profile-name protocols igmp interface

interface-name] hierarchy level.

NOTE: To send only one copy of each group, regardless of howmany
customers join, use the oif-map statement as previously mentioned.

Classifying Packets by Egress Interface

For Juniper Networks M320Multiservice Edge Routers and T Series Core Routers with

the IntelligentQueuing (IQ), IQ2, Enhanced IQ(IQE),Multiservices link services intelligent

queuing (LSQ) interfaces, or ATM2 PICs, you can classify unicast andmulticast packets

based on the egress interface. For unicast traffic, you can also use amultifield filter, but

only egress interface classification applies to multicast traffic as well as unicast traffic.

If you configure egress classification of an interface, you cannot perform Differentiated

Services code point (DSCP) rewrites on the interface. By default, the systemwill not

perform any classification based on the egress interface.

OnanMXSeries router that containsMPCsandMS-DPCs,multicastpacketsaredropped

on the router and not processed properly if the router contains MLPPP LSQ logical

interfaces that function as multicast receivers and if the network services mode is

configured as enhanced IPmode on the router. This behavior is expected with LSQ

interfaces in conjunctionwith enhanced IPmode. In sucha scenario, if enhanced IPmode

is not configured,multicastingworks correctly. However, if the router contains redundant

LSQ interfaces and enhanced IP network servicesmode configuredwith FIB localization,

multicast works properly.

To enable packet classification by the egress interface, you first configure a forwarding
class map and one or more queue numbers for the egress interface at the [edit
class-of-service forwarding-class-map forwarding-class-map-name] hierarchy level:

[edit class-of-service]
forwarding-classes-interface-specific forwarding-class-map-name {
class class-name queue-num queue-number [ restricted-queue queue-number ];

}

For T Series routers that are restricted to only four queues, you can control the queue

assignmentwith the restricted-queueoption, or youcanallowthesystemtoautomatically

determine the queue in a modular fashion. For example, a map assigning packets to

queue 6 would map to queue 2 on a four-queue system.
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NOTE: If you configure an output forwarding classmap associating a
forwarding class with a queue number, this map is not supported on
multiservices link services intelligent queuing (lsq-) interfaces.

Once the forwarding class map has been configured, you apply the map to the logical
interfacebyusing theoutput-forwarding-class-map statementat the [editclass-of-service
interfaces interface-name unit logical-unit-number ] hierarchy level:

[edit class-of-service interfaces interface-name unit logical-unit-number]
output-forwarding-class-map forwarding-class-map-name;

All parameters relating to the queues and forwarding class must be configured as well.

For more information about configuring forwarding classes and queues, see Configuring

Forwarding Classes.

This example showshowtoconfigurean interface-specific forwarding-classmapnamed
FCMAP1 that restricts queues 5 and 6 to different queues on four-queue systems and
then applies FCMAP1 to unit 0 of interface ge-6/0/0:

[edit class-of-service]
forwarding-class-map FCMAP1 {
class FC1 queue-num 6 restricted-queue 3;
class FC2 queue-num 5 restricted-queue 2;
class FC3 queue-num 3;
class FC4 queue-num0;
class FC3 queue-num0;
class FC4 queue-num 1;

}

[edit class-of-service]
interfaces {
ge-6/0/0 unit 0 {
output-forwarding-class-map FCMAP1;

}
}

Note that without the restricted-queue option in FCMAP1, the example would assign FC1

and FC2 to queues 2 and 1, respectively, on a system restricted to four queues.

Use the show class-of-service forwarding-class forwarding-class-map-name command

to display the forwarding-class map queue configuration:

user@host> show class-of-service forwarding-class FCMAP2

Forwarding class                       ID      Queue  Restricted queue
  FC1                                   0       6          3
  FC2                                   1       5          2
  FC3                                   2       3          3
  FC4                                   3       0          0
  FC5                                   4       0          0
  FC6                                   5       1          1
  FC7                                   6       6          2
  FC8                                   7       7          3
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Use the show class-of-service interface interface-name command to display the

forwarding-class maps (and other information) assigned to a logical interface:

user@host> show class-of-service interface ge-6/0/0

Physical interface: ge-6/0/0, Index: 128
Queues supported: 8, Queues in use: 8
 Scheduler map: <default>, Index: 2
 Input scheduler map: <default>, Index: 3
 Chassis scheduler map: <default-chassis>, Index: 4

Logical interface: ge-6/0/0.0, Index: 67
 Object                      Name              Type                     Index
 Scheduler-map               sch-map1          Output                    6998
 Scheduler-map               sch-map1          Input                     6998
 Classifier                  dot1p             ieee8021p                 4906
 forwarding-class-map        FCMAP1            Output                    1221

Logical interface: ge-6/0/0.1, Index 68
 Object                      Name              Type                     Index
 Scheduler-map               <default>         Output                       2
 Scheduler-map               <default>         Input                        3

Logical interface: ge-6/0/0.32767, Index 69
 Object                      Name              Type                     Index
 Scheduler-map               <default>         Output                       2
 Scheduler-map               <default>         Input                        3

Related
Documentation

Examples: Configuring Administrative Scoping on page 707•

• Examples: Configuring the Multicast Forwarding Cache on page 735

Examples: Configuring theMulticast Forwarding Cache

• Understanding the Multicast Forwarding Cache on page 735

• Example: Configuring the Multicast Forwarding Cache on page 736

• Example: Configuring a Multicast FlowMap on page 739

Understanding theMulticast Forwarding Cache

IP multicast protocols can create numerous entries in the multicast forwarding cache. If

the forwarding cache fills up with entries that prevent the addition of higher-priority

entries, applications and protocols might not function properly. You canmanage the

multicast forwarding cache properties by limiting the size of the cache and by controlling

the length of time that entries remain in the cache. Bymanaging timeout values, you can

give preference to more important forwarding cache entries while removing other less

important entries.
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Example: Configuring theMulticast Forwarding Cache

When a routing device receives multicast traffic, it places the (S,G) route information in

the multicast forwarding cache, inet.1. This example shows how to configure multicast

forwarding cache limits to prevent the cache from filling up with entries.

• Requirements on page 736

• Overview on page 736

• Configuration on page 737

• Verification on page 738

Requirements

Before you begin:

• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol. See the Junos OS Routing Protocols Library.

• Configure a multicast protocol. This feature works with the following multicast

protocols:

• DVMRP

• PIM-DM

• PIM-SM

• PIM-SSM

Overview

This example includes the following statements:

• forwarding-cache—Specifies how forwarding entries are agedout andhow thenumber

of entries is controlled.

• timeout—Specifies an idle period after which entries are aged out and removed from

inet.1. You can specify a timeout in the range from 1 through 720minutes.

• threshold—Enables you tospecify thresholdvalueson the forwardingcache tosuppress

(suspend) entries frombeing addedwhen the cache entries reach a certainmaximum

and begin adding entries to the cache when the number falls to another threshold

value. By default, no threshold values are enabled on the routing device.

The suppress threshold suspends the addition of newmulticast forwarding cache

entries. If you do not specify a suppress value, multicast forwarding cache entries are

created as necessary. If you specify a suppress threshold, you can optionally specify a

reuse threshold,which sets thepoint atwhich thedevice resumesaddingnewmulticast

forwarding cache entries. During suspension, forwarding cache entries time out. After

a certain number of entries time out, the reuse threshold is reached, and new entries

are added. The range for both thresholds is from 1 through 200,000. If configured, the

reuse valuemustbe less than the suppression value. If youdonot specify a reuse value,
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the number of multicast forwarding cache entries is limited to the suppression value.

A new entry is created as soon as the number of multicast forwarding cache entries

falls below the suppression value.

Beginning with Junos OS 12.2, you can optionally configure a warning threshold so the

device can log warning messages in the system log when a certain number of entries

have been added to the cache. It is helpful to review the system logmessages for

troubleshooting purposes and to detect if an excessive amount of entries are filling up

the cache.When the number of entries exceeds the configuredwarning threshold, but

remains below the suppress threshold, traffic continues tobeaccepted, and thedevice

logs warning messages in the system log.

Thewarning threshold isapercentageof thesuppress threshold, soyoumustconfigure

the suppress threshold to configure the warning threshold. The range for the warning

threshold is 1 through 100 percent. In this example, you set a warning threshold of 40

percent. With a configured suppress value of 150,000, and a warning threshold of 40

percent, the device logs a warning message in the system log after it receives 60,000

entries.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

set routing-optionsmulticast forwarding-cache threshold suppress 150000
set routing-optionsmulticast forwarding-cache threshold reuse 70000
set routing-optionsmulticast forwarding-cache threshold log-warning 40
set routing-optionsmulticast forwarding-cache timeout 60

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure the multicast forwarding cache:

1. Configure the maximum size of the forwarding cache.

[edit routing-optionsmulticast forwarding-cache]
user@host# set threshold suppress 150000

2. Configure the amount of time (in minutes) entries can remain idle before being
removed.

[edit routing-optionsmulticast forwarding-cache]
user@host# set timeout 60

3. Configure the size of the forwarding cachewhen suppression stops andnewentries
can be added.

[edit routing-optionsmulticast forwarding-cache]
user@host# set threshold reuse 70000

4. (Optional) Configure when warning messages are logged in the system log.
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[edit routing-optionsmulticast forwarding-cache]
user@host# set threshold log-warning 40

5. If you are done configuring the device, commit the configuration.

[edit routing-optionsmulticast forwarding-cache]
user@host# commit

Results

Confirm your configuration by entering the show routing-options command.

user@host# show routing-options
multicast {
forwarding-cache {
threshold {
suppress 150000;
reuse 70000;
log-warning 40;

}
timeout 60;

}
}

Verification

Confirm that the configuration is working properly.

• Displaying Entries in the IP Multicast Forwarding Table on page 738

• Verifying the IP Multicast Forwarding Cache Configuration on page 739

Displaying Entries in the IP Multicast Forwarding Table

Purpose Verify thatentriesare in the IPmulticast forwarding tableand that theconfigured timeout

value is displayed.

Action From operational mode, enter the showmulticast route extensive command.

user@host> showmulticast route extensive
Family: INET
Group: 232.0.0.1
    Source: 11.11.11.11/32
    Upstream interface: fe-0/2/0.200
    Downstream interface list:
        fe-0/2/1.210
    Downstream interface list rejected by CAC:
        fe-0/2/1.220
    Session description: Source specific multicast
    Statistics: 0 kBps, 0 pps, 0 packets
    Next-hop ID: 337
    Upstream protocol: PIM
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: 60 minutes
Wrong incoming interface notifications: 0
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Verifying the IP Multicast Forwarding Cache Configuration

Purpose Verify that the suppress threshold, reuse value, and warning threshold have been

configured correctly.

Action From operation mode, enter the showmulticast forwarding-cache statistics command.

user@host> showmulticast forwarding-cache statistics
Instance: master Family: INET
Suppress Threshold                      150000
Reuse Value                              70000
Warning Threshold                           40
Currently Used Entries                      17

Example: Configuring aMulticast FlowMap

This example shows how to configure a flowmap to prevent certain forwarding cache

entries from aging out, thus allowing for faster failover from one source to another. Flow

maps enable you to configure bandwidth variables andmulticast forwarding cache

timeout values for entries defined by the flowmap policy.

• Requirements on page 739

• Overview on page 739

• Configuration on page 741

• Verification on page 743

Requirements

Before you begin:

• Configure the router interfaces. See the JunosOSNetwork Interfaces Library for Routing

Devices.

• Configure an interior gateway protocol. See the Junos OS Routing Protocols Library.

• Configure a multicast protocol. This feature works with the following multicast

protocols:

• DVMRP

• PIM-DM

• PIM-SM

• PIM-SSM

Overview

Flowmaps are typically used for fast multicast source failover when there are multiple

sources for the same group. For example, when one video source is actively sending the

traffic, the forwarding states for other video sources are timed out after a fewminutes.

Later, when a new source starts sending the traffic again, it takes time to install a new

forwarding state for the new source if the forwarding state is not already there. This
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switchover delay is worsenedwhen there aremany video streams. Using flowmapswith

longer timeout values or permanent cache entries helps reduce this switchover delay.

NOTE: The permanent forwarding statemust exist on all routing devices in
the path for fast source switchover to function properly.

This example includes the following statements:

• bandwidth—Specifies the bandwidth for each flow that is defined by a flowmap to

ensure that an interface is not oversubscribed for multicast traffic. If adding onemore

flowwouldcauseoverall bandwidth toexceed theallowedbandwidth for the interface,

the request is rejected. A rejected request means that traffic might not be delivered

out of some or all of the expected outgoing interfaces. You can define the bandwidth

associated with multicast flows that match a flowmap by specifying a bandwidth in

bits per second or by specifying that the bandwidth is measured and adaptively

modified.

When you use the adaptive option, the bandwidth adjusts based onmeasurements

made at 5-second intervals. The flow uses the maximum bandwidth value from the

last 12 measured values (1 minute).

When you configure a bandwidth value with the adaptive option, the bandwidth value

acts as the starting bandwidth for the flow. The bandwidth then changes based on

subsequentmeasured bandwidth values. If you do not specify a bandwidth valuewith

theadaptiveoption, the starting bandwidthdefaults to 2megabits per second (Mbps).

For example, the bandwidth 2m adaptive statement is equivalent to the bandwidth

adaptive statement because they both use the same starting bandwidth (2 Mbps, the

default). If theactual flowbandwidth is4Mbps, themeasured flowbandwidthchanges

to 4 Mbps after reaching the first measuring point (5 seconds). However, if the actual

flow bandwidth rate is 1 Mbps, the measured flow bandwidth remains at 2 Mbps for

the first 12 measurement cycles (1 minute) and then changes to the measured 1 Mbps

value.

• flow-map—Definesa flowmap that controls the forwarding cache timeoutof specified

source and group addresses, controls the bandwidth for each flow, and specifies

redundant sources. If a flow canmatchmultiple flowmaps, the first flowmap applies.

• forwarding-cache—Enables you to configure the forwarding cacheproperties of entries

defined by a flowmap. You can specify a timeout of never to make the forwarding

entriespermanent, or youcanspecifya timeout in the range from1 through720minutes.

If you set the value to never, you can specify the non-discard-entry-only option tomake

an exception for entries that are in the pruned state. In other words, the never

non-discard-entry-only statement allows entries in the pruned state to time out, while

entries in the forwarding state never time out.

• policy—Specifies source and group addresses to which the flowmap applies. This

example creates a flowmap policy called policyForFlow1. The policy matches the

source address using the source-address-filter statement andmatches the group

address using the prefix-list-filter statement.
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NOTE: The addressesmustmatch the configured policy for flowmapping
to occur.

• redundant-sources—Specify redundant (backup) sources for flows identified by a flow

map.

Outbound interfaces that are admitted for one of the forwarding entries are

automatically admitted for any other entries identified by the redundant source

configuration.

In this example, forwarding entries (10.11.11.11, g1) and (10.11.11.12, g1) match the flow

map flowMap1. In this case, if a particular outbound interface is admitted for entry

(10.11.11.11, g1), it is automatically admitted for entry (10.11.11.12, g1), even if there is no

longer enough remaining bandwidth available after creating entry (10.11.11.11, g1). The

interface is added because only one of the two sources can send traffic at any time.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, and then copy andpaste the commands into theCLI at the [edit]hierarchy

level.

set policy-options prefix-list permanentEntries1 232.1.1.0/24
setpolicy-optionspolicy-statementpolicyForFlow1 fromsource-address-filter 11.11.11.11/32
exact

set policy-options policy-statement policyForFlow1 from prefix-list-filter
permanentEntries1 orlonger

set policy-options policy-statement policyForFlow1 then accept
set routing-optionsmulticast flow-map flowMap1 policy policyForFlow1
set routing-optionsmulticast flow-map flowMap1 bandwidth 2m
set routing-optionsmulticast flow-map flowMap1 bandwidth adaptive
set routing-optionsmulticast flow-map flowMap1 redundant-sources 10.11.11.11
set routing-optionsmulticast flow-map flowMap1 redundant-sources 10.11.11.12
set routing-optionsmulticast flow-map flowMap1 forwarding-cache timeout never
non-discard-entry-only

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure a flowmap:

1. Configure the flowmap policy.

[edit policy-options]
user@host# set prefix-list permanentEntries1 232.1.1.0/24
user@host# set policy policyForFlow1 from source-address-filter 11.11.11.11/32 exact
user@host# set policy policyForFlow1 from prefix-list-filter permanentEntries1
orlonger

user@host# set policy policyForFlow1 then accept
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2. Apply the flowmap policy.

[edit routing-options]
user@host# setmulticast flow-map flowMap1 policy policyForFlow1

3. Configure permanent forwarding entries (that is, entries that never time out), and
enable entries in the pruned state to time out.

[edit routing-options]
user@host# setmulticast flow-map flowMap1 forwarding-cache timeout never
non-discard-entry-only

4. Configure the flowmapbandwidth tobeadaptivewithadefault startingbandwidth
of 2 Mbps.

[edit routing-options]
user@host# setmulticast flow-map flowMap1 bandwidth 2m adaptive

5. Specify backup sources.

[edit routing-options]
user@host#setmulticast flow-mapflowMap1 redundant-sources[ 10.11.11.11 10.11.11.12
]

6. If you are done configuring the device, commit the configuration.

user@host# commit

Results

Confirm your configuration by entering the showpolicy-optionsand show routing-options

commands.

user@host# show policy-options
prefix-list permanentEntries1 {
232.1.1.0/24;

}
policy-statement policyForFlow1 {
from {
source-address-filter 11.11.11.11/32 exact;
prefix-list-filter permanentEntries1 orlonger;

}
then accept;

}

user@host# show routing-options
multicast {
flow-map flowMap1 {
policy policyForFlow1;
bandwidth 2m adaptive;
redundant-sources [ 10.11.11.11 10.11.11.12 ];
forwarding-cache {
timeout never non-discard-entry-only;

}
}

}
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Verification

To verify the configuration, run the following commands:

• showmulticast flow-map

• showmulticast route extensive

Related
Documentation

Examples: Configuring Administrative Scoping on page 707•

• Examples: Configuring Bandwidth Management on page 714

Example: Configuring Ingress PE Redundancy

• Understanding Ingress PE Redundancy on page 743

• Example: Configuring Ingress PE Redundancy on page 743

Understanding Ingress PE Redundancy

In many network topologies, point-to-multipoint label-switched paths (LSPs) are used

todistributemulticast trafficoveravirtualprivatenetwork (VPN).When traffic engineering

is added to the provider edge (PE) routers, a popular deployment option has been to use

traffic-engineered point-to-multipoint LSPs at the origin PE. In these network

deployments, the PE is a single point of failure. Network operators have previously

provided redundancybybroadcastingduplicate streamsofmulticast traffic frommultiple

PEs, a practice which at least doubles the bandwidth required for each stream.

Ingress PE redundancy eliminates the bandwidth duplication requirement by configuring

one or more ingress PEs as a group. Within a group, one PE is designated as the primary

PE and one or more others become backup PEs for the configured traffic stream. The

solution depends on a full mesh of point-to-point (P2P) LSPs among the primary and

backupPEs. Also, youmust configure a full set of point-to-multipoint LSPsat thebackup

PEs, even though these point-to-multipoint LSPs at the backup PEs are not sending any

traffic or usinganybandwidth. TheP2PLSPsareconfiguredwithbidirectional forwarding

detection (BFD). When BFD detects a failure on the primary PE, a new designated

forwarder is elected for the stream.

Example: Configuring Ingress PE Redundancy

This example shows how to configure one PE as part of a backup PE group to enable

ingress PE redundancy for multicast traffic streams.

• Requirements on page 743

• Overview on page 745

• Configuration on page 746

• Verification on page 749

Requirements

Before you begin:
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• Configure the router interfaces.

• Configure a full mesh of P2P LSPs between the PEs in the backup group.
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Overview

Ingress PE redundancy provides a backup resource when point-to-multipoint LSPs are

configured formulticastdistribution.Whenpoint-to-multipointLSPsareused formulticast

traffic, thePEdevice canbecomeasinglepoint of failure.Oneway toprovide redundancy

is by broadcasting duplicate streams frommultiple PEs, thus doubling the bandwidth

requirements for each stream. This feature implements redundancy between two or

more PEs by designating a primary and one or more backup PEs for each configured

stream. The solution depends on the configuration of a full mesh of P2P LSPs between

the primary and backup PEs. These LSPs are configured with Bidirectional Forwarding

Detection (BFD) running on top of them. BFD is used on the backup PEs to detect failure

on the primary PE routing device and to elect a newdesignated forwarder for the stream.

A full mesh is required so that eachmember of the group canmake an independent

decision about the health of the other PEs and determine the designated forwarder for

the group. The key concept in a backupPE group is that of a designated PE. A designated

PE is a PE that forwards data on the static route. All other PEs in the backup PE group

do not forward any data on the static route. This allows you to have one designated

forwarder. If the designated forwarder fails, another PE takes over as the designated

forwarder, thus allowing the traffic flow to continue uninterrupted.

Each PE in the backup PE groupmakes its own local decision regarding the designated

forwarder. Thus, there is no inter-PE communication regarding designated forwarder. A

PE computes the designated forwarder based on the IP address of all PEs and the

connectivity status of other PEs. Connectivity status is determined based on the state

of the BFD session on the P2P LSP to a PE.

A PE chosen is as the designated forwarder if it satisfies the following conditions:

• The PE is in the UP state. Either it is the local PE, or the BFD session on the P2P LSP to

that PE is in the UP state.

• The PE has the lowest IP address among all PEs that are in the UP state.

Because all PEs have P2P LSPs to each other, each PE can determine the UP state of

each other PE, and all PEs converge to the same designated forwarder.

If the designated forwarder PE fails, then all other PEs lose connectivity with the

designated forwarder, and their BFD session ends. Consequently, other PEs then choose

another designated forwarder. The new forwarder starts forwarding traffic. Thus, the

traffic loss is limited to the failure detection time, which is the BFD session detection

time.

When aPE thatwas the designated forwarder fails and then resumes operating, all other

PEs recognize this fact, rerun the designated forwarder algorithm, and choose the PE as

the designated forwarder. Consequently, the backup designated forwarder stops

forwarding traffic. Thus, traffic switches back to the most eligible designated forwarder.

This example includes the following statements:
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• associate-backup-pe-groups—Monitors the health of the routing device at the other

end of the LSP. You can configure multiple backup PE groups that contain the same

routing device’s address. Failure of this LSP indicates to all of these groups that the

destination PE routing device is down. So, the associate-backup-pe-groups statement

is not tied to any specific group but applies to all groups that aremonitoring the health

of the LSP to the remote address.

If there aremultiple LSPswith the associate-backup-pe-groups statement to the same

destination PE, then the local routing device picks the first LSP to that PE for detection

purposes.

We do not recommend configuring multiple LSPs to the same destination. If you do,

make sure that the LSP parameters (for example, liveliness detection) are similar to

avoid false failure notification even when the remote PE is up.

• backup-pe-group—Configures ingress PE redundancy for multicast traffic streams.

• bfd-liveness-detection—Enables BFD for each LSP.

• label-switched-path—Configures an LSP. Youmust configure a full mesh of P2P LSPs

between the primary and backup PEs.

NOTE: We recommend that you configure the P2P LSPs with fast reroute
andnode link protection so that link failures donot result in the LSP failure.
For the purpose of PE redundancy, a failure in the P2P LSP is treated as a
PE failure. Redundancy in the inter-PE path is also encouraged.

• p2mp-lsp-next-hop—Enables you to associate a backup PE group with a static route.

• static—Applies the backup group to a static route on the PE. This ensures that the

static route is active (installed in the forwarding table) when the local PE is the

designated forwarder for the configured backup PE group.

Configuration

CLI Quick
Configuration

To quickly configure this example, copy the following commands, paste them into a text

file, remove any line breaks, change any details necessary to match your network

configuration, copy and paste the commands into the CLI at the [edit] hierarchy level,

and then enter commit from configuration mode.

set policy-options policy-statement no-rpf from route-filter 225.1.1.1/32 exact
set policy-options policy-statement no-rpf then reject
set protocolsmpls label-switched-path backup_PE1 to 10.255.16.61
set protocolsmpls label-switched-path backup_PE1 oam bfd-liveness-detection
minimum-interval 500

setprotocolsmpls label-switched-pathbackup_PE1oambfd-liveness-detectionmultiplier
3

set protocolsmpls label-switched-path backup_PE1 associate-backup-pe-groups
set protocolsmpls label-switched-path dest1 to 10.255.16.57
set protocolsmpls label-switched-path dest1 p2mp p2mp-lsp
set protocolsmpls label-switched-path dest2 to 10.255.16.55
set protocolsmpls label-switched-path dest2 p2mp p2mp-lsp
set protocolsmpls interface all
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set protocolsmpls interface fxp0.0 disable
set routing-options static route 1.1.1.1/32 p2mp-lsp-next-hop p2mp-lsp
set routing-options static route 1.1.1.1/32 backup-pe-group g1
set routing-options static route 225.1.1.1/32 p2mp-lsp-next-hop p2mp-lsp
set routing-options static route 225.1.1.1/32 backup-pe-group g1
set routing-optionsmulticast rpf-check-policy no-rpf
set routing-optionsmulticast interface fe-1/3/3.0 enable
set routing-optionsmulticast backup-pe-group g1 backups 10.255.16.61
set routing-optionsmulticast backup-pe-group g1 local-address 10.255.16.59

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy. For informationaboutnavigating theCLI, seeUsing theCLI Editor inConfiguration

Mode in the CLI User Guide.

To configure ingress PE redundancy:

1. Configure the multicast settings.

[edit routing-optionsmulticast]
user@host# set rpf-check-policy no-rpf
user@host# set interface fe-1/3/3.0 enable

2. Configure the RPF policy.

[edit policy-options policy-statement no-rpf]
user@host# set from route-filter 225.1.1.1/32 exact
user@host# set then reject

3. Configure the backup PE group.

[edit routing-optionsmulticast]
user@host# set backup-pe-group g1 backups 10.255.16.61
user@host# set backup-pe-group g1 local-address 10.255.16.59

4. Configure the static routes for the point-to-multipoint LSPs backup PE group.

[edit routing-options static]
user@host# set route 1.1.1.1/32 p2mp-lsp-next-hop p2mp-lsp
user@host# set route 1.1.1.1/32 backup-pe-group g1
user@host# set route 225.1.1.1/32 p2mp-lsp-next-hop p2mp-lsp
user@host# set route 225.1.1.1/32 backup-pe-group g1

5. Configure the MPLS interfaces.

[edit protocols mpls]
user@host# set interface all
user@host# set interface fxp0.0 disable

6. Configure the LSP to the redundant router.

[edit protocols mpls]
user@host# set label-switched-path backup_PE1 to 10.255.16.61
user@host# set label-switched-path backup_PE1 oam bfd-liveness-detection
minimum-interval 500

user@host# set label-switched-path backup_PE1 oam bfd-liveness-detection
multiplier 3

user@host# set label-switched-path backup_PE1 associate-backup-pe-groups
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7. Configure LSPs to two traffic destinations.

[edit protocols mpls]
user@host# set label-switched-path dest1 to 10.255.16.57
user@host# set label-switched-path dest1 p2mp p2mp-lsp
user@host# set label-switched-path dest2 to 10.255.16.55
user@host# set label-switched-path dest2 p2mp p2mp-lsp

8. If you are done configuring the device, commit the configuration.

user@host# commit

Results

Confirm your configuration by entering the show policy, show protocols, and show

routing-options commands.

user@host# show policy
policy-statement no-rpf {
from {
route-filter 225.1.1.1/32 exact;

}
then reject;

}

user@host# show protocols
mpls {
label-switched-path backup_PE1 {
to 10.255.16.61;
oam {
bfd-liveness-detection {
minimum-interval 500;
multiplier 3;

}
}
associate-backup-pe-groups;

}
label-switched-path dest1 {
to 10.255.16.57;
p2mp p2mp-lsp;

}
label-switched-path dest2 {
to 10.255.16.55;
p2mp p2mp-lsp;

}
interface all;
interface fxp0.0 {
disable;

}
}

user@host# show routing-options
static {
route 1.1.1.1/32 {
p2mp-lsp-next-hop p2mp-lsp;
backup-pe-group g1;

}
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route 225.1.1.1/32 {
p2mp-lsp-next-hop p2mp-lsp;
backup-pe-group g1;

}
}
multicast {
rpf-check-policy no-rpf;
interface fe-1/3/3.0 enable;
backup-pe-group g1 {
backups 10.255.16.61;
local-address 10.255.16.59;

}
}

Verification

To verify the configuration, run the following commands:

• showmpls lsp

• showmulticast backup-pe-groups

• showmulticast rpf

Related
Documentation

• Examples: Configuring Administrative Scoping on page 707

• Examples: Configuring Bandwidth Management on page 714

• Examples: Configuring the Multicast Forwarding Cache on page 735
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PART 7

Configuration Statements and
Operational Commands

• Configuration Statements on page 753

• Operational Commands on page 1117
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CHAPTER 25

Configuration Statements

• [edit multicast-snooping-options] Hierarchy Level on page 763

• [edit protocols dvmrp] Hierarchy Level on page 763

• [edit protocols igmp] Hierarchy Level on page 764

• [edit protocols mld] Hierarchy Level on page 765

• [edit protocols msdp] Hierarchy Level on page 765

• [edit protocols pgm] Hierarchy Level on page 767

• [edit protocols pim] Hierarchy Level on page 767

• [edit protocols sap] Hierarchy Level on page 771

• accept-remote-source on page 772

• accounting (Protocols AMT Interface) on page 773

• accounting (Protocols IGMP) on page 773

• accounting (Protocols IGMP AMT Interface) on page 774

• accounting (Protocols IGMP Interface) on page 774

• accounting (Protocols MLD) on page 775

• accounting (Protocols MLD Interface) on page 775

• active-source-limit on page 776

• address (Anycast RPs) on page 777

• address (Bidirectional Rendezvous Points) on page 778

• address (Local RPs) on page 779

• address (Static RPs) on page 780

• advertise-from-main-vpn-tables on page 781

• algorithm on page 782

• allow-maximum (Multicast) on page 783

• amt (IGMP) on page 784

• amt (Protocols) on page 785

• anycast-pim on page 786

• anycast-prefix on page 787

• asm-override-ssm on page 788
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• assert-timeout on page 789

• authentication on page 790

• authentication-key on page 791

• auto-rp on page 792

• autodiscovery-only on page 793

• backoff-period on page 794

• backup-pe-group on page 795

• backups on page 796

• bandwidth (Multicast FlowMap) on page 797

• bfd-liveness-detection on page 798

• bidirectional (Interface) on page 799

• bidirectional (RP) on page 800

• bootstrap on page 801

• bootstrap-export on page 802

• bootstrap-import on page 803

• bootstrap-priority on page 804

• cmcast-joins-limit-inet (MVPN Selective Tunnels) on page 805

• cmcast-joins-limit-inet6 (MVPN Selective Tunnels) on page 807

• create-new-ucast-tunnel on page 808

• data-encapsulation on page 809

• data-mdt-reuse on page 809

• default-peer on page 810

• default-vpn-source on page 811

• defaults on page 812

• dense-groups on page 813

• detection-time (BFD for PIM) on page 814

• df-election on page 815

• disable (Multicast Snooping) on page 815

• disable (PIM) on page 816

• disable (PIM Graceful Restart) on page 817

• disable (Protocols DVMRP)x on page 817

• disable (Protocols IGMP) on page 818

• disable (Protocols MLD) on page 818

• disable (Protocols MSDP) on page 819

• disable (Protocols SAP) on page 820

• dr-election-on-p2p on page 820

• dr-register-policy on page 821
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• dvmrp on page 822

• embedded-rp on page 823

• exclude (Protocols IGMP) on page 823

• exclude (Protocols MLD) on page 824

• export (Protocols DVMRP) on page 824

• export (Protocols MSDP) on page 825

• export (Protocols PIM) on page 826

• export (Bootstrap) on page 827

• export-target on page 828

• family (Bootstrap) on page 829

• family (Local RP) on page 830

• family (Protocols AMT Relay) on page 831

• family (Protocols PIM) on page 832

• family (Protocols PIM Interface) on page 833

• family (VRF Advertisement) on page 834

• flood-groups on page 834

• flow-map on page 835

• forwarding-cache (Bridge Domains) on page 836

• forwarding-cache (FlowMaps) on page 836

• forwarding-cache (Multicast) on page 837

• graceful-restart (Multicast Snooping) on page 839

• graceful-restart (Protocols PIM) on page 840

• group (Bridge Domains) on page 841

• group (Protocols IGMP) on page 842

• group (Protocols MLD) on page 843

• group (Protocols MSDP) on page 844

• group (Protocols PIM) on page 845

• group (Routing Instances) on page 846

• group (RPF Selection) on page 847

• group-address (Routing Instances VPN) on page 848

• group-count on page 849

• group-count (Protocols MLD) on page 849

• group-increment (Protocols IGMP) on page 850

• group-increment (Protocols MLD) on page 850

• group-limit (Protocols IGMP) on page 851

• group-limit (IGMP and MLD Snooping) on page 852

• group-limit (Protocols MLD) on page 853

755Copyright © 2017, Juniper Networks, Inc.

Chapter 25: Configuration Statements



• group-policy (Protocols IGMP) on page 853

• group-policy (Protocols IGMP AMT Interface) on page 854

• group-policy (Protocols MLD) on page 854

• group-range (Data MDTs) on page 855

• group-range (MBGPMVPN Tunnel) on page 856

• group-ranges on page 857

• group-rp-mapping on page 858

• group-threshold (Protocols IGMP Interface) on page 859

• group-threshold (Protocols MLD Interface) on page 860

• hello-interval on page 861

• hold-time (Protocols DVMRP) on page 861

• hold-time (Protocols MSDP) on page 862

• hold-time (Protocols PIM) on page 863

• host-only-interface on page 864

• host-outbound-traffic (Multicast Snooping) on page 865

• idle-standby-path-switchover-delay on page 866

• igmp on page 867

• igmp-snooping on page 869

• ignore-stp-topology-change on page 870

• immediate-leave (Bridge Domains) on page 871

• immediate-leave (Protocols IGMP) on page 873

• immediate-leave (Protocols MLD) on page 874

• import (Protocols DVMRP) on page 875

• import (Protocols MSDP) on page 876

• import (Protocols PIM) on page 877

• import (Protocols PIM Bootstrap) on page 878

• import-target on page 879

• inclusive on page 879

• infinity on page 880

• ingress-replication on page 881

• inet (AMT Protocol) on page 882

• inet-mdt on page 882

• inet-mvpn (BGP) on page 883

• inet-mvpn (VRF Advertisement) on page 884

• inet6-mvpn (BGP) on page 884

• inet6-mvpn (VRF Advertisement) on page 885

• install-discard (Protocols MVPN) on page 885
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• interface (Bridge Domains) on page 886

• interface (MLD Snooping) on page 887

• interface (Protocols DVMRP) on page 888

• interface (Protocols IGMP) on page 889

• interface (Protocols MLD) on page 890

• interface (Protocols PIM) on page 891

• interface (Routing Options) on page 893

• interface (Scoping) on page 894

• interface (Virtual Tunnel in Routing Instances) on page 895

• interface-name on page 896

• intra-as on page 896

• join-load-balance on page 897

• join-prune-timeout on page 898

• keep-alive (Protocols MSDP) on page 899

• key-chain on page 900

• label-switched-path-template (Multicast) on page 901

• ldp-p2mp on page 902

• leaf-tunnel-limit-inet (MVPN Selective Tunnels) on page 903

• leaf-tunnel-limit-inet6 (MVPN Selective Tunnels) on page 904

• listen on page 905

• local on page 906

• local-address (Protocols AMT) on page 907

• local-address (Protocols MSDP) on page 908

• local-address (Protocols PIM) on page 909

• local-address (Routing Options) on page 910

• log-interval (PIM Entries) on page 911

• log-interval (Protocols IGMP Interface) on page 912

• log-interval (Protocols MLD Interface) on page 913

• log-interval (Protocols MSDP) on page 914

• log-warning (Protocols MSDP) on page 915

• log-warning (Multicast Forwarding Cache) on page 916

• loose-check on page 917

• mapping-agent-election on page 918

• maximum (MSDP Active Source Messages) on page 919

• maximum (PIM Entries) on page 920

• maximum-bandwidth (Routing Options) on page 921

• maximum-rps on page 922
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• maximum-transmit-rate (Protocols IGMP) on page 922

• maximum-transmit-rate (Protocols MLD) on page 923

• mdt on page 924

• metric (Protocols DVMRP) on page 925

• minimum-interval (PIM BFD Liveness Detection) on page 925

• minimum-interval (PIM BFD Transmit Interval) on page 926

• minimum-receive-interval on page 927

• mld on page 928

• mld-snooping on page 930

• mode (Protocols DVMRP) on page 932

• mode (Protocols MSDP) on page 933

• mode (Protocols PIM) on page 934

• mofrr-asm-starg (Multicast-Only Fast Reroute in a PIM Domain) on page 935

• mofrr-disjoint-upstream-only(Multicast-OnlyFastReroute inaPIMDomain)onpage936

• mofrr-no-backup-join (Multicast-Only Fast Reroute in a PIM Domain) on page 937

• mofrr-primary-selection-by-routing (Multicast-Only Fast Reroute) on page 938

• mpls-internet-multicast on page 939

• msdp on page 940

• mcast-buffer-enhance on page 942

• multicast (Dynamic Profiles Routing Options) on page 943

• multicast (Virtual Tunnel in Routing Instances) on page 945

• multicast-replication on page 946

• multicast-router-interface (IGMP Snooping) on page 947

• multicast-snooping-options on page 948

• multichassis-lag-replicate-state on page 949

• multiplier on page 949

• mvpn (Draft-Rosen MVPN) on page 950

• mvpn (NG-MVPN) on page 951

• mvpn (NG-MVPN Control Plane) on page 953

• mvpn-mode on page 954

• neighbor-policy on page 954

• nexthop-hold-time on page 955

• next-hop (PIM RPF Selection) on page 955

• no-adaptation (PIM BFD Liveness Detection) on page 956

• no-bidirectional-mode on page 957

• no-dr-flood (PIM Snooping) on page 958

• no-qos-adjust on page 959
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• offer-period on page 960

• oif-map (IGMP Interface) on page 961

• oif-map (MLD Interface) on page 961

• override (PIM static RP) on page 962

• override-interval on page 963

• p2mp (Protocols LDP) on page 964

• passive (IGMP) on page 965

• passive (MLD) on page 966

• peer (Protocols MSDP) on page 967

• pgm on page 968

• pim on page 969

• pim-asm on page 973

• pim-snooping on page 974

• pim-ssm (Provider Tunnel) on page 975

• pim-ssm (Selective Tunnel) on page 976

• pim-to-igmp-proxy on page 977

• pim-to-mld-proxy on page 978

• policy (FlowMaps) on page 979

• policy (Multicast-Only Fast Reroute) on page 980

• policy (SSMMaps) on page 981

• prefix on page 982

• prefix-list (PIM RPF Selection) on page 983

• primary (Virtual Tunnel in Routing Instances) on page 984

• priority (Bootstrap) on page 985

• priority (PIM Interfaces) on page 986

• priority (PIM RPs) on page 987

• promiscuous-mode (Protocols IGMP) on page 988

• propagation-delay on page 989

• provider-tunnel on page 990

• proxy (Bridge Domains) on page 992

• query-interval (Bridge Domains) on page 993

• query-interval (Protocols IGMP) on page 994

• query-interval (Protocols IGMP AMT) on page 995

• query-interval (Protocols MLD) on page 995

• query-last-member-interval (Bridge Domains) on page 996

• query-last-member-interval (Protocols IGMP) on page 997

• query-last-member-interval (Protocols MLD) on page 998

759Copyright © 2017, Juniper Networks, Inc.

Chapter 25: Configuration Statements



• query-response-interval (Bridge Domains) on page 999

• query-response-interval (Protocols IGMP) on page 1000

• query-response-interval (Protocols IGMP AMT) on page 1001

• query-response-interval (Protocols MLD) on page 1002

• rate (Routing Instances) on page 1003

• redundant-sources on page 1004

• register-limit on page 1005

• relay (AMT Protocol) on page 1006

• relay (IGMP) on page 1007

• reset-tracking-bit on page 1008

• restart-duration (Multicast Snooping) on page 1009

• restart-duration (Protocols PIM) on page 1009

• reverse-oif-mapping on page 1010

• rib-group (Protocols DVMRP) on page 1010

• rib-group (Protocols MSDP) on page 1011

• rib-group (Protocols PIM) on page 1012

• robust-count (Bridge Domains) on page 1013

• robust-count (Protocols IGMP) on page 1014

• robust-count (Protocols IGMP AMT) on page 1015

• robust-count (Protocols MLD) on page 1015

• robustness-count on page 1016

• route-target (Protocols MVPN) on page 1017

• rp on page 1018

• rp-register-policy on page 1020

• rp-set on page 1021

• rpf-check-policy (Routing Options RPF) on page 1022

• rpf-selection on page 1023

• rpt-spt on page 1024

• rsvp-te (Routing Instances Provider Tunnel Selective) on page 1025

• sa-hold-time (Protocols MSDP) on page 1026

• sap on page 1027

• scope on page 1028

• scope-policy on page 1029

• secret-key-timeout on page 1030

• selective on page 1031

• sglimit on page 1033

• signaling on page 1034
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• source (Bridge Domains) on page 1035

• source (PIM RPF Selection) on page 1035

• source (Protocols IGMP) on page 1036

• source (Protocols MLD) on page 1037

• source (Protocols MSDP) on page 1038

• source (Routing Instances) on page 1039

• source (Routing Instances Provider Tunnel Selective) on page 1040

• source (Source-Specific Multicast) on page 1041

• source-address on page 1042

• source-count (Protocols IGMP) on page 1043

• source-count (Protocols MLD) on page 1043

• source-increment (Protocols IGMP) on page 1044

• source-increment (Protocols MLD) on page 1044

• spt-only on page 1045

• spt-threshold on page 1045

• ssm-groups on page 1046

• ssm-map (Protocols IGMP AMT) on page 1047

• ssm-map (Protocols MLD) on page 1047

• ssm-map (Routing Options Multicast) on page 1048

• ssm-map-policy (MLD) on page 1048

• static (Bridge Domains) on page 1049

• ssm-map (Protocols IGMP) on page 1049

• ssm-map-policy (IGMP) on page 1050

• standby-path-creation-delay on page 1051

• static (Protocols IGMP) on page 1052

• static (Protocols MLD) on page 1053

• static (Protocols PIM) on page 1054

• static-lsp on page 1055

• static-umh (MBGPMVPN) on page 1056

• stream-protection (Multicast-Only Fast Reroute) on page 1057

• subscriber-leave-timer on page 1058

• target (Routing Instances MVPN) on page 1059

• threshold (Bridge Domains) on page 1060

• threshold (MSDP Active Source Messages) on page 1061

• threshold (Multicast Forwarding Cache) on page 1062

• threshold (PIM BFD Detection Time) on page 1063

• threshold (PIM BFD Transmit Interval) on page 1064
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• threshold (PIM Entries) on page 1065

• threshold (Routing Instances) on page 1066

• threshold-rate on page 1067

• timeout (FlowMaps) on page 1068

• timeout (Multicast) on page 1069

• traceoptions (Multicast Snooping Options) on page 1070

• traceoptions (PIM Snooping) on page 1072

• traceoptions (Protocols AMT) on page 1074

• traceoptions (Protocols DVMRP) on page 1077

• traceoptions (Protocols IGMP) on page 1080

• traceoptions (Protocols IGMP Snooping) on page 1083

• traceoptions (Protocols MSDP) on page 1085

• traceoptions (Protocols MVPN) on page 1088

• traceoptions (Protocols PGM) on page 1090

• traceoptions (Protocols PIM) on page 1092

• transmit-interval (PIM BFD Liveness Detection) on page 1095

• tunnel-devices (Protocols AMT) on page 1096

• tunnel-devices (Tunnel-Capable PICs) on page 1097

• tunnel-limit (Protocols AMT) on page 1098

• tunnel-limit (Routing Instances) on page 1099

• tunnel-limit (Routing Instances Provider Tunnel Selective) on page 1100

• unicast (Route Target Community) on page 1101

• unicast (Virtual Tunnel in Routing Instances) on page 1101

• unicast-umh-election on page 1102

• upstream-interface on page 1103

• version (BFD) on page 1104

• version (PIM) on page 1105

• version (Protocols IGMP) on page 1106

• version (Protocols IGMP AMT) on page 1106

• version (Protocols MLD) on page 1107

• vrf-advertise-selective on page 1108

• vlan (Bridge Domains) on page 1109

• vlan (MLD Snooping) on page 1110

• vlan (PIM Snooping) on page 1112

• wildcard-group-inet on page 1113

• wildcard-group-inet6 on page 1114
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• wildcard-source (PIM RPF Selection) on page 1115

• wildcard-source (Selective Provider Tunnels) on page 1116

[edit multicast-snooping-options] Hierarchy Level

multicast-snooping-options {
flood-groups [ ip-addresses ];
forwarding-cache {
threshold suppress value <reuse value>;

}
graceful-restart <restart-duration seconds>;
multichassis-lag-replicate-state;
options {
syslog {
level severity-level;
mark seconds;
upto severity-level;

}
}
traceoptions {
file filename <files number> <sizemaximum-file-size> <world-readable |
no-world-readable>;

flag flag <disable>;
}

}

Related
Documentation

Notational Conventions Used in Junos OS Configuration Hierarchies•

[edit protocols dvmrp] Hierarchy Level

The following statement hierarchy can also be included at the [edit logical-systems

logical-system-name] hierarchy level.

protocols {
dvmrp {
disable;
export [ policy-names ];
import [ policy-names ];
interface interface-name {
disable;
hold-time seconds;
metricmetric;
mode (forwarding | unicast-routing);

}
rib-group group-name;
traceoptions {
file filename <files number> <sizemaximum-file-size> <world-readable |
no-world-readable>;

flag flag <flag-modifier> <disable>;
}

}
}
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Related
Documentation

Notational Conventions Used in Junos OS Configuration Hierarchies•

• [edit protocols] Hierarchy Level

[edit protocols igmp] Hierarchy Level

The following statement hierarchy can also be included at the [edit logical-systems

logical-system-name] hierarchy level.

protocols {
igmp {
accounting;
interface interface-name {
disable;
(accounting | no-accounting);
group-limit limit;
group-policy [ policy-names ];
group-threshold
immediate-leave;
log-interval
oif-map [map-names ];
passive <allow-receive> <send-general-query> <send-group-query>;
promiscuous-mode;
ssm-map ssm-map-name;
static {
groupmulticast-group-address {
exclude;
group-count number;
group-increment increment;
source ip-address {
source-count number;
source-increment increment;

}
}

}
version version;

}
maximum-transmit-rate packets-per-second;
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;
traceoptions {
file filename <files number> <sizemaximum-file-size> <world-readable |
no-world-readable>;

flag flag <flag-modifier> <disable>;
}

}
}

Related
Documentation

• Notational Conventions Used in Junos OS Configuration Hierarchies

• [edit protocols] Hierarchy Level
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[edit protocolsmld] Hierarchy Level

The following statement hierarchy can also be included at the [edit logical-systems

logical-system-name] hierarchy level.

protocols {
mld {
accounting;
interface interface-name {
disable;
(accounting | no-accounting);
group-policy [ policy-names ];
group-threshold value;
immediate-leave;
log-interval seconds;
oif-map [map-names ];
passive <allow-receive> <send-general-query> <send-group-query>;
ssm-map ssm-map-name;
static {
groupmulticast-group-address {
exclude;
group-count number;
group-increment increment;
source source-ip-address {
source-count number;
source-increment number;

}
}

}
version (1 | 2);

}
maximum-transmit-rate packets-per-second;
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;

}
}

Related
Documentation

Notational Conventions Used in Junos OS Configuration Hierarchies•

• [edit protocols] Hierarchy Level

[edit protocolsmsdp] Hierarchy Level

The following statement hierarchy can also be included at the [edit logical-systems

logical-system-name] hierarchy level.

protocols {
msdp {
disable;
active-source-limit {
log-interval seconds;
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log-warning value;
maximum number;
threshold number;

}
data-encapsulation (disable | enable);
export [ policy-names ];
group group-name {
disable;
export [ policy-names ];
hold-time seconds;
import [ policy-names ];
keep-alive seconds;
local-address address;
mode (mesh-group | standard);
peer address {
... same statements as at the [edit protocols msdp peer address] hierarchy level ...

}
sa-hold-time seconds;
traceoptions {
file filename <files number> <sizemaximum-file-size> <world-readable |
no-world-readable>;

flag flag <flag-modifier> <disable>;
}

}
hold-time
import [ policy-names ];
keep-alive
local-address address;
peer address {
disable;
active-source-limit {
maximum number;
threshold number;

}
authentication-key peer-key;
default-peer;
export [ policy-names ];
import [ policy-names ];
local-address address;
traceoptions {
file filename <files number> <sizemaximum-file-size> <world-readable |
no-world-readable>;

flag flag <flag-modifier> <disable>;
}

}
rib-group group-name;
source ip-prefix</prefix-length> {
active-source-limit {
maximum number;
threshold number;

}
}
traceoptions {
file filename <files number> <sizemaximum-file-size> <world-readable |
no-world-readable>;

flag flag <flag-modifier> <disable>;
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}
}

}

Related
Documentation

Notational Conventions Used in Junos OS Configuration Hierarchies•

• [edit protocols] Hierarchy Level

[edit protocols pgm] Hierarchy Level

The following statement hierarchy can also be included at the [edit logical-systems

logical-system-name] hierarchy level.

protocols {
pgm {
traceoptions {
flag flag <flag-modifier> <disable>;

}
}

}

Related
Documentation

Notational Conventions Used in Junos OS Configuration Hierarchies•

• [edit protocols] Hierarchy Level

[edit protocols pim] Hierarchy Level

The following statement hierarchy can also be included at the [edit logical-systems

logical-system-name] hierarchy level.

protocols {
pim {
disable;
assert-timeout seconds;
default-vpn-source {
interface-name interface-name;

}
dense-groups {
address <announce | reject>;

}
dr-election-on-p2p;
export [ policy-names ];
family (inet | inet6) {
disable;

}
graceful-restart {
disable;
no-bidirectional-mode;
restart-duration seconds;

}
import [ policy-names ];
interface interface-name {
... the interface subhierarchy appears after the main [edit protocols pim] hierarchy ...
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family (inet | inet6) {
disable;

}
}
join-load-balance;
join-prune-timeout seconds;
nonstop-routing {
disable;

}
override-intervalmilliseconds;
propagation-delaymilliseconds;
reset-tracking-bit;
rib-group {
inet group-name;
inet6 group-name;

}
rp {
... the rp subhierarchy appears after the main [edit protocols pim] hierarchy ...

}
sglimit {
family (inet | inet6) {
log-interval seconds;
maximum limit;
threshold value;
}

}
log-interval seconds;
maximum limit;
threshold value;
}

}
spt-threshold {
infinity [ policy-names ];

}
traceoptions {
file filename <files number> <sizemaximum-file-size> <world-readable |
no-world-readable>;

flag flag <flag-modifier> <disable>;
flag (route | state) <flag-modifier> <disable> <filter <match-on prefix>
<policy [ policy-names ]>>;

}
}

pim {
interface interface-name {
accept-remote-source;
disable;
bfd-liveness-detection {
authentication {
algorithm (keyed-md5 | keyed-sha-1 | meticulous-keyed-md5 |
meticulous-keyed-sha-1 | simple-password);

key-chain key-chain-name;
loose-check;

}
detection-time {
thresholdmilliseconds;
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}
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
version (1 | automatic);

}
bidirectional {
df-election {
backoff-periodmilliseconds;
offer-periodmilliseconds;
robustness-count number;

}
}
family (inet | inet6) {
disable;

}
hello-interval seconds;
bidirectional-sparse | bidirectional-sparse-densemode (bidirectional-sparse |
bidirectional-sparse-dense | dense | sparse | sparse-dense);

neighbor-policy [ policy-names ];
override-intervalmilliseconds;
priority number;
propagation-delaymilliseconds;
reset-tracking-bit;
version (1 | 2);

}
}

pim {
rp {
auto-rp {
(announce | discovery | mapping);
(mapping-agent-election | no-mapping-agent-election);

}
bidirectional {
address address {
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
priority number;
}

}
bootstrap {
family (inet | inet6) {
export [ policy-names ];
import [ policy-names ];
priority number;

}
}
bootstrap-export [ policy-names ];
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bootstrap-import [ policy-names ];
bootstrap-priority number;
dr-register-policy [ policy-names ];
embedded-rp {
group-ranges {
ip-prefix</prefix-length>;

}
maximum-rps limit;

}
group-rp-mapping {
family (inet | inet6) {
log-interval seconds;
maximum limit;
threshold value;
}

}
log-interval seconds;
maximum limit;
threshold value;
}

}
local {
... the local subhierarchy appears after the main [edit protocols pim rp] hierarchy ...

}
register-limit {
family (inet | inet6) {
log-interval seconds;
maximum limit;
threshold value;
}

}
log-interval seconds;
maximum limit;
threshold value;
}

}
rp-register-policy [ policy-names ];
static {
address address {
group-ranges {
ip-prefix</prefix-length>;

}
override;
version (1 | 2);

}
}

}

rp {
local {
disable;
address address;
family (inet | inet6) {
disable;
address address;
anycast-pim {
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local-address address;
rp-set {
address address <forward-msdp-sa>;

}
}
group-ranges {
ip-prefix</prefix-length>;

}
hold-time seconds;
override;
priority number;

}
group-ranges {
ip-prefix</prefix-length>;

}
hold-time seconds;
override;
priority number;

}
}

}
}

Related
Documentation

• Notational Conventions Used in Junos OS Configuration Hierarchies

• [edit protocols] Hierarchy Level

[edit protocols sap] Hierarchy Level

The following statement hierarchy can also be included at the [edit logical-systems

logical-system-name] hierarchy level.

protocols {
sap {
disable;
listen address <port port>;

}
}

Related
Documentation

Notational Conventions Used in Junos OS Configuration Hierarchies•

• [edit protocols] Hierarchy Level
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accept-remote-source

Syntax accept-remote-source;

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name],

[edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim interface interface-name]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 9.6 for EX Series switches.

Statement introduced in Junos OS Release 13.2R2 for PTX Series routers but is not

supported for services requiring tunnel-services.

Description Configure an incoming interface to accept multicast traffic from a remote source. A

remote source is a source that is not on the same subnet as the incoming interface.

For example, say R1 and R2 are connected on one subnet, and R2 and R3 are connected

on another subnet, and that you want R3 to receive multicast traffic from a source

connected to R1.

{R1 – [R2} – R3]

In this example, R2 is a pass-through device that is not running PIM, so R3 is the first hop

router for multicast packets sent from R1. Because R1 and R3 are in different subnets,

the default behavior of R3 is to disregard R1 as a remote source. You can have R3 accept

packets from R1, however, by enabling accept-remote-source on the target interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the Interface to Accept Traffic from a Remote Source on page 267

• Example: Allowing MBGPMVPN Remote Sources on page 454
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accounting (Protocols AMT Interface)

Syntax accounting;

Hierarchy Level [edit logical-systems logical-system-name protocols amt relay],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
amt relay],

[edit protocols amt relay],
[edit routing-instances routing-instance-name protocols amt relay]

Release Information Statement introduced in Junos OS Release 10.2.

Description Enable the collection of statistics for an Automatic Multicast Tunneling (AMT) interface.

Default Disabled

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the AMT Protocol on page 287

accounting (Protocols IGMP)

Syntax accounting;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp],
[edit protocols igmp]

Release Information Statement introduced in Junos OS Release 8.5.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Enable the collection of IGMP join and leave event statistics on the system.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Recording IGMP Join and Leave Events on page 43
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accounting (Protocols IGMPAMT Interface)

Syntax (accounting | no-accounting);

Hierarchy Level [edit logical-systems logical-system-name protocols igmp amt relay defaults],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
igmp amt relay defaults],

[edit protocols igmp amt relay defaults],
[edit routing-instances routing-instance-name protocols igmp amt relay defaults]

Release Information Statement introduced in Junos OS Release 10.2.

Description Enable or disable the collection of IGMP join and leave event statistics for an Automatic

Multicast Tunneling (AMT) interface.

Default Disabled

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Default IGMP Parameters for AMT Interfaces on page 289

accounting (Protocols IGMP Interface)

Syntax (accounting | no-accounting);

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced in Junos OS Release 8.5.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Enable or disable the collection of IGMP join and leave event statistics for an interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Recording IGMP Join and Leave Events on page 43
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accounting (Protocols MLD)

Syntax accounting;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld],
[edit protocolsmld]

Release Information Statement introduced in Junos OS Release 9.1.

Description Enable the collection of MLD join and leave event statistics on the system.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Recording MLD Join and Leave Events on page 68

accounting (Protocols MLD Interface)

Syntax (accounting | no-accounting);

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced in Junos OS Release 9.1.

Description Enable or disable the collection of MLD join and leave event statistics for an interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Recording MLD Join and Leave Events on page 68
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active-source-limit

Syntax active-source-limit {
log-interval seconds;
log-warning value;
maximum number;
threshold number;

}

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-nameprotocolsmsdpgroupgroup-namepeeraddress],
[edit logical-systems logical-system-name protocolsmsdp peer address],
[edit logical-systems logical-system-nameprotocolsmsdpsource ip-address/prefix-length],
[edit logical-systems logical-system-name routing-instances instance-nameprotocolsmsdp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name peer address],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp peer address],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp source ip-address/prefix-length],

[edit protocolsmsdp],
[edit protocolsmsdp group group-name peer address],
[edit protocolsmsdp peer address],
[edit protocolsmsdp source ip-address/prefix-length],
[edit routing-instances routing-instance-name protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp group group-name
peer address],

[edit routing-instances routing-instance-name protocolsmsdp peer address],
[edit routing-instances routing-instance-name protocolsmsdp source
ip-address/prefix-length]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Limit the number of active source messages the routing device accepts.

Default If you do not include this statement, the router accepts any number of MSDP active

source messages.

Options The options are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDPwith Active Source Limits and Mesh Groups on page 268
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address (Anycast RPs)

Syntax address address <forward-msdp-sa>;

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp local (inet | inet6) anycast-pim
rp-set],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp local (inet | inet6) anycast-pim rp-set],

[edit protocols pim rp local (inet | inet6) anycast-pim rp-set],
[edit routing-instances routing-instance-nameprotocolspimrp local(inet | inet6)anycast-pim
rp-set]

Release Information Statement introduced in Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure the anycast rendezvouspoint (RP) addresses in theRP set.Multiple addresses

can be configured in an RP set. If the RP has peer Multicast Source Discovery Protocol

(MSDP) connections, then the RPmust forward MSDP source active (SA) messages.

Options address—RP address in an RP set.

forward-msdp-sa—(Optional) Forward MSDP SAs to this address.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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address (Bidirectional Rendezvous Points)

Syntax address address {
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
priority number;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp bidirectional],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp bidirectional],

[edit protocols pim rp bidirectional],
[edit routing-instances routing-instance-name protocols pim rp bidirectional]

Release Information Statement introduced in Junos OS Release 12.1.

Statement introduced in Junos OS Release 13.3 for the PTX5000 router.

Description Configure bidirectional rendezvouspoint (RP)addresses. Theaddress canbea loopback

interface address, an address of a link interface, or an address that is not assigned to an

interfacebutbelongs toa subnet that is reachableby thebidirectionalPIM routingdevices

in the network.

Options address—Bidirectional RP address.

Default: 232.0.0.0/8

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Bidirectional PIM on page 195

• Example: Configuring Bidirectional PIM on page 201
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address (Local RPs)

Syntax address address;

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp local family (inet | inet6)],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp local family (inet | inet6)],

[edit protocols pim rp local family (inet | inet6)],
[edit routing-instances routing-instance-name protocols pim rp local family (inet | inet6)]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the local rendezvous point (RP) address.

Options address—Local RP address.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Local PIM RPs on page 124
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address (Static RPs)

Syntax address address {
group-ranges {
destination-ip-prefix</prefix-length>;

}
override;
version version;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp static],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp static],

[edit protocols pim static],
[edit routing-instances routing-instance-name protocols pim rp static]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure static rendezvous point (RP) addresses. You can configure a static RP in a

logical system only if the logical system is not directly connected to a source.

For each static RP address, you can optionally specify the PIM version and the groups

for which this address can be the RP. The default PIM version is version 1.

Options address—Static RP address.

Default: 224.0.0.0/4

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the Static PIM RP Address on the Non-RP Routing Device on page 128
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advertise-from-main-vpn-tables

Syntax advertise-from-main-vpn-tables;

Hierarchy Level [edit logical-systems logical-system-name protocols bgp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
bgp],

[edit protocols bgp],
[edit routing-instances routing-instance-name protocols bgp],

Release Information Statement introduced in Junos OS Release 12.3.

Description Advertise VPN routes from themain VPN tables in the master routing instance (for

example, bgp.l3vpn.0, bgp.mvpn.0) instead of advertising VPN routes from the tables

in theVPN routing instances (for example, instance-name.inet.0, instance-name.mvpn.0).

Enable nonstop active routing (NSR) support for BGPmulticast VPN (MVPN).

When this statement is enabled, before advertising a route for a VPN prefix, the path

selection algorithm is run on all routes (local and received) that have the same route

distinguisher (RD).

NOTE: Addingor removing this statement causes all BGPsessions that have
VPN address families to be removed and then added again. On the other
hand, having this statement in the configurationpreventsBGPsessions from
going downwhen route reflector (RR) or autonomous system border router
(ASBR) functionality is enabled or disabled on a routing device that hasVPN
address families configured.

Default If you do not include this statement, VPN routes are advertised from the tables in the

VPN routing instances.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Junos OS Routing Tables

• Types of VPNs
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algorithm

Syntax algorithm algorithm-name;

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection authentication],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection authentication]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Specify the algorithm to use for BFD authentication.

Options algorithm-name—Name of algorithm to use for BFD authentication:

• simple-password—Plain-text password. One to 16 bytes of plain text. One or more

passwords can be configured.

• keyed-md5—Keyed Message Digest 5 hash algorithm for sessions with transmit and

receive rates greater than 100ms.

• meticulous-keyed-md5—Meticulous keyed Message Digest 5 hash algorithm.

• keyed-sha-1—Keyed Secure Hash Algorithm I for sessions with transmit and receive

rates greater than 100ms.

• meticulous-keyed-sha-1—Meticulous keyed Secure Hash Algorithm I.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Bidirectional Forwarding Detection Authentication for PIM on page 215

• Configuring BFD Authentication for PIM on page 218

• authentication on page 790
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allow-maximum (Multicast)

Syntax allow-maximum;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast forwarding-cache],

[edit logical-systems logical-system-name routing-optionsmulticast forwarding-cache],
[edit routing-instances routing-instance-name routing-optionsmulticast forwarding-cache],
[edit routing-optionsmulticast forwarding-cache]

Release Information Statement introduced in Junos OS Release 13.2.

Description Allow the larger of global and family-level threshold values to take effect.

This statement is optional when you configure a forwarding cache or PIM state limits.

When this statement is included in the configuration and both a family-specific and a

global configuration are present, the higher limits take precedence.

For example:

[edit routing-optionsmulticast forwarding-cache]
allow-maximum;
family inet {
threshold {
suppress 100;
reuse 75;

}
}
family inet6 {
threshold {
suppress 600;
reuse 500;

}
}
threshold {
suppress 400;
reuse 450;

}

user@host# showmulticast forwarding-cache statistics

Instance: master Family: INET
Suppress Threshold                     400
Reuse Value                            400
Currently Used Entries                   0

Instance: master Family: INET6
Suppress Threshold                     600
Reuse Value                            500
Currently Used Entries                   0

This statement can be useful in single-stack devices on which IPv4 traffic is expected or

IPv6 traffic is expected, but not both.

Default By default, this statement is disabled.
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When this statement is omitted from the configuration, a family-specific forwarding

cache configuration and a global forwarding cache configuration cannot be configured

together. Either the global-specific configuration or the family-specific configuration is

allowed, but not both.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring the Multicast Forwarding Cache on page 736

• Example: Configuring PIM State Limits on page 538

amt (IGMP)

Syntax amt {
relay {
defaults {
(accounting | no-accounting);
group-policy [ policy-names ];
query-interval seconds;
query-response-interval seconds;
robust-count number;
ssm-map ssm-map-name;
version version;

}
}

}

Hierarchy Level [edit logical-systems logical-system-name protocols igmp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
igmp],

[edit protocols igmp],
[edit routing-instances routing-instance-name protocols igmp]

Release Information Statement introduced in Junos OS Release 10.2.

Description Configure Automatic Multicast Tunneling (AMT) relay attributes.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Default IGMP Parameters for AMT Interfaces on page 289
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amt (Protocols)

Syntax amt {
relay {
accounting;
family {
inet {
anycast-prefix ip-prefix</prefix-length>;
local-address ip-address;

}
}
secret-key-timeoutminutes;
tunnel-limit number;

}
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols],
[edit logical-systems logical-system-name routing-instances routing-instance-name
protocols],

[edit protocols],
[edit routing-instances routing-instance-name protocols]

Release Information Statement introduced in Junos OS Release 10.2 to support i-chip based MPCs.

Support for MX Series routers with Modular Port Concentrators (MPCs) was introduced

in Junos OS Release 13.2 (MX-80 series routers do not support AMT).

Description Enable Automatic Multicast Tunneling (AMT) on the router or switch. Youmust also

configure the local address and anycast prefix for AMT to function.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the AMT Protocol on page 287
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anycast-pim

Syntax anycast-pim {
rp-set {
address address <forward-msdp-sa>;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp local family (inet | inet6)],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp local family (inet | inet6)],

[edit protocols pim rp local family (inet | inet6)],
[edit routing-instances routing-instance-name protocols pim rp local family (inet | inet6)]

Release Information Statement introduced in Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure properties for anycast RP using PIM.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM AnycastWith or Without MSDP on page 142
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anycast-prefix

Syntax anycast-prefix ip-prefix/<prefix-length>;

Hierarchy Level [edit logical-systems logical-system-name protocols amt relay family inet],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
amt relay family inet],

[edit protocols amt relay family inet],
[edit routing-instances routing-instance-name protocols amt relay family inet]

Release Information Statement introduced in Junos OS Release 10.2.

Description Specify an IP address prefix to use for the Automatic Multicast Tunneling (AMT) relay

anycast address. The prefix is advertised by unicast routing protocols to route AMT

discovery messages to the router from nearby AMT gateways. The IP address that the

prefix is derived from can be configured on any interface in the system. Typically, the

router’s lo0.0 loopback address prefix is used for configuring the AMT anycast prefix in

the default routing instance, and the router’s lo0.n loopback address prefix is used for

configuring the AMT anycast prefix in VPN routing instances. However, the anycast

address can be either the primary or secondary lo0.0 loopback address.

Default None. The anycast prefix must be configured.

Options ip-prefix/<prefix-length>—IP address prefix.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the AMT Protocol on page 287

787Copyright © 2017, Juniper Networks, Inc.

Chapter 25: Configuration Statements



asm-override-ssm

Syntax asm-override-ssm;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast],

[edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-instances routing-instance-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced in Junos OS Release 9.4.

Statement introduced in Junos OS Release 9.5 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Enable the routing device to accept any-source multicast join messages (*,G) for group

addresses that are within the default or configured range of source-specific multicast

groups.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Source-Specific Multicast Groups with Any-Source Override on

page 183
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assert-timeout

Syntax assert-timeout seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Multicast routing devices running PIM sparse mode often forward the same stream of

multicast packets onto the same LAN through the rendezvous-point tree (RPT) and

shortest-path tree (SPT). PIM assert messages help routing devices determine which

routing device forwards the traffic and prunes the RPT for this group. By default, routing

devices enter an assert cycle every 180 seconds. You can configure this assert timeout

to be between 5 and 210 seconds.

Options seconds—Time for routing device to wait before another assert message cycle.

Range: 5 through 210 seconds

Default: 180 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring the PIM Assert Timeout on page 172
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authentication

Syntax authentication {
algorithm algorithm-name;
key-chain key-chain-name;
loose-check;

}

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Configure the algorithm, security keychain, and level of authentication for BFD sessions

running on PIM interfaces.

Options The statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD Authentication for PIM on page 218

• Configuring BFD for PIM on page 217

• Understanding Bidirectional Forwarding Detection Authentication for PIM on page 215

• bfd-liveness-detection on page 798

• key-chain on page 900

• loose-check on page 917
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authentication-key

Syntax authentication-key peer-key;

Hierarchy Level [edit logical-systems logical-system-nameprotocolsmsdpgroupgroup-namepeeraddress],
[edit logical-systems logical-system-name protocolsmsdp peer address],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name peer address],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp peer address],

[edit protocolsmsdp group group-name peer address],
[edit protocolsmsdp peer address],
[edit routing-instances routing-instance-name protocolsmsdp group group-name peer
address],

[edit routing-instances routing-instance-name protocolsmsdp peer address]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Associate a Message Digest 5 (MD5) signature option authentication key with an MSDP

peering session.

Default If youdonot include this statement, the routingdeviceacceptsanyvalidMSDPmessages

from the peer address.

Options peer-key—MD5 authentication key. The peer key can be a text string up to 16 letters and

digits long. Strings can include any ASCII characterswith the exception of (, ), &, and

[. If you include spaces in an MSDP authentication key, enclose all characters in

quotation marks (“ ”).

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDP in a Routing Instance on page 260
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auto-rp

Syntax auto-rp {
(announce | discovery | mapping);
(mapping-agent-election | no-mapping-agent-election);

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced in Junos OS Release 7.5.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure automatic RP announcement and discovery.

Options announce—Configure the routing device to listen only for mapping packets and also to

advertise itself if it is an RP.

discovery—Configure the routing device to listen only for mapping packets.

mapping—Configures the routing device to announce, listen for and generate mapping

packets, and announce that the routing device is eligible to be an RP.

The remaining statement is explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Auto-RP on page 134
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autodiscovery-only

Syntax autodiscovery-only {
intra-as {
inclusive;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
mvpn family inet],

[edit routing-instances routing-instance-name protocolsmvpn family inet]

Release Information Statement introduced in Junos OS Release 9.4.

Statement moved to [..protocols pimmvpn family inet] from [.. protocols pimmvpn] in

Junos OS Release 13.3.

Description Enable the draft-rosenmulticast VPN to use the MDT-SAFI autodiscovery NLRI.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Source-Specific Multicast for Draft-Rosen Multicast VPNs on

page 324
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backoff-period

Syntax backoff-periodmilliseconds;

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name
bidirectional df-election],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name bidirectional df-election],

[edit protocols pim interface interface-name bidirectional df-election],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bidirectional df-election]

Release Information Statement introduced in Junos OS Release 12.1.

Statement introduced in Junos OS Release 13.3 for the PTX5000 router.

Description Configure the designated forwarder (DF) election backoff period for bidirectional PIM.

The backoff-period statement configures the period that the acting DF waits between

receiving a better DF Offer and sending the Pass message to transfer DF responsibility.

NOTE: Junos OS checks rendezvous point (RP) unicast reachability before
accepting incomingDFmessages. DFmessages for unreachable rendezvous
points are ignored. This is needed to prevent the following example scenario.
Routers A andB are downstream routing devices on the same LAN, and both
are supposed to send DF electionmessages with an infinite metric on their
upstream interfaces (reverse-path forwarding [RPF] interfaces). Router A
has a higher IP address than Router B. When both routing devices lose the
path to the RP, both send an Offer message with the infinite metric onto the
LAN.RouterAwins theelectionbecause it hasahigher IPaddress, andRouter
B backs off as a result. After three Offer messages, according to RFC 5015,
Router A looks up the RP and finds no path to the RP. As a result, Router A
transitions to the Lose state and sends nothing. On the other hand, after
backing off for an interval of 3 x the Offer period, Router B does not receive
anymessages, and resumes theDFelectionbysendinganewOffermessage.
Hence, the pattern repeats indefinitely.

Options milliseconds—Period that the acting DF waits between receiving a better DF Offer and

sending the Pass message to transfer DF responsibility.

Range: 100 through 65,535milliseconds

Default: 1000

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Bidirectional PIM on page 195

• Example: Configuring Bidirectional PIM on page 201
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backup-pe-group

Syntax backup-pe-group group-name {
backups [ addresses ];
local-address address;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast],

[edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-instances routing-instance-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 9.5 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure a backup provider edge (PE) group for ingress PE redundancy when

point-to-multipoint label-switched paths (LSPs) are used for multicast distribution.

Options backups addresses—Specify the address of backup PE routers for ingress PE redundancy

when point-to-multipoint LSPs are used for multicast distribution.

local-addressaddress—Specify theaddressof the localPE router for ingressPE redundancy

when point-to-multipoint LSPs are used for multicast distribution.

pe-group-name—Specify the name for the group of PE routers that provide ingress PE

router redundancy for point-to-multipoint LSPs.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Ingress PE Redundancy on page 743

• Configuring Ingress PE Router Redundancy for Point-to-Multipoint LSPs
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backups

Syntax backups [ addresses ];

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast backup-pe-group group-name],

[edit logical-systems logical-system-name routing-optionsmulticast backup-pe-group
group-name],

[edit routing-instances routing-instance-name routing-optionsmulticast backup-pe-group
group-name],

[edit routing-optionsmulticast backup-pe-group group-name]

Release Information Statement introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure theaddressofbackupPEs for ingressPE redundancywhenpoint-to-multipoint

label-switched paths (LSPs) are used for multicast distribution.

Options addresses—Addresses of other PEs in the backup group.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Ingress PE Redundancy on page 743
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bandwidth (Multicast FlowMap)

Syntax bandwidth ( bps | adaptive );

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast flow-map],

[edit logical-systems logical-system-name routing-optionsmulticast flow-map],
[edit routing-instances routing-instance-name routing-optionsmulticast flow-map],
[edit routing-optionsmulticast flow-map]

Release Information Statement introduced in Junos OS Release 8.3.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the bandwidth property for multicast flowmaps.

Options adaptive—Specify that the bandwidth ismeasured for the flows that arematched by the

flowmap.

bps—Bandwidth, in bits per second, for the flowmap.

Range: 0 through any amount of bandwidth

Default: 2 Mbps

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring a Multicast FlowMap on page 739
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bfd-liveness-detection

Syntax bfd-liveness-detection {
authentication {
algorithm algorithm-name;
key-chain key-chain-name;
loose-check;

}
detection-time {
thresholdmilliseconds;

}
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
version (0 | 1 | automatic);

}

Hierarchy Level [edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim interface interface-name]

Release Information Statement introduced in Junos OS Release 8.1.

authentication option introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Configure bidirectional forwarding detection (BFD) timers and authentication for PIM.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD for PIM on page 217

• Configuring BFD Authentication for PIM on page 218
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bidirectional (Interface)

Syntax bidirectional {
df-election {
backoff-periodmilliseconds;
offer-periodmilliseconds;
robustness-count number;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name],

[edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim interface interface-name]

Release Information Statement introduced in Junos OS Release 12.1.

Statement introduced in Junos OS Release 13.3 for the PTX5000 router.

Description Configure parameters for bidirectional PIM.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Bidirectional PIM on page 195

• Example: Configuring Bidirectional PIM on page 201
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bidirectional (RP)

Syntax bidirectional {
address address {
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
priority number;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced in Junos OS Release 12.1.

Statement introduced in Junos OS Release 13.3 for the PTX5000 router.

Description Configure the routing device’s rendezvous-point (RP) properties for bidirectional PIM.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Bidirectional PIM on page 195

• Example: Configuring Bidirectional PIM on page 201
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bootstrap

Syntax bootstrap {
family (inet | inet6) {
export [ policy-names ];
import [ policy-names ];
priority number;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced in Junos OS Release 7.6.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure parameters to control bootstrap routers andmessages.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Bootstrap Properties for IPv4 on page 130

• Configuring PIM Bootstrap Properties for IPv4 or IPv6 on page 131

801Copyright © 2017, Juniper Networks, Inc.

Chapter 25: Configuration Statements



bootstrap-export

Syntax bootstrap-export [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Apply one or more export policies to control outgoing PIM bootstrapmessages.

Options policy-names—Name of one or more import policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Bootstrap Properties for IPv4 on page 130

• Configuring PIM Bootstrap Properties for IPv4 or IPv6 on page 131

• bootstrap-import on page 803
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bootstrap-import

Syntax bootstrap-import [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Apply one or more import policies to control incoming PIM bootstrapmessages.

Options policy-names—Name of one or more import policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Bootstrap Properties for IPv4 on page 130

• Configuring PIM Bootstrap Properties for IPv4 or IPv6 on page 131

• bootstrap-export on page 802
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bootstrap-priority

Syntax bootstrap-priority number;

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure whether this routing device is eligible to be a bootstrap router. In the case of

a tie, the routing device with the highest IP address is elected to be the bootstrap router.

Options number—Priority for becoming the bootstrap router. A value of 0means that the routing

device is not eligible to be the bootstrap router.

Range: 0 through 255

Default: 0

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Bootstrap Properties for IPv4 on page 130
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cmcast-joins-limit-inet (MVPN Selective Tunnels)

Syntax cmcast-joins-limit-inet number;

Hierarchy Level [edit logical-systems logical-system-name routing-instances instance-nameprovider-tunnel
selective],

[edit routing-instances instance-name provider-tunnel selective]

Release Information Statement introduced in Junos OS Release 13.3.

Description Configure the maximum number of IPv4 customer multicast entries

The purpose of the cmcast-joins-limit-inet statement is to supplement the multicast

forwarding-cache limit when the MVPN rpt-sptmode is configured and when traffic is

flowing through selective service provider multicast service inteface (S-PMSI) tunnels

and is forwarded by way of the (*,G) entry, even though the forwarding cache limit has

already blocked the forwarding entries from being created.

The cmcast-joins-limit-inet statement limits the number of Type-6 and Type-7 routes.

These routes contain customer-route control information.

You can configure the cmcast-joins-limit-inet statement only when the MVPNmode is

rpt-spt.

This statement is independent of the leaf-tunnel-limit-inet statement and of the

forwarding-cache threshold statement.

The cmcast-joins-limit-inet statement is applicable on the egress PE router. It limits the

customer multiccast entries created in response to PIM (*,G) and (S,G) join messages.

This statement is applicable to both type-6 and type-7 routes because the intention is

to limit the egress forwarding entries, and in rpt-sptmode, an MVPN creates forwarding

entries for both of these route types (in other words, for both (*,G) and (S,G) entries).

However, this statementdoesnotblockBGP-createdcustomermulticast entriesbecause

the purpose of this statement is to prevent the creation of forwarding entries on the

egressPE routeronlyandonly fornon-remote receivers. If remote-sidecustomermulticast

entries or forwarding entries need to be limited, you can use forwarding-cache threshold

on the ingress routers, in which case this statement is not required.

By placing a limit on the customer multicast entries, you can ensure that when the limit

is reached or the maximum forwarding state is created, all further local join messages

will be blocked by the egress PE router. This ensures that traffic is flowing for only those

multicast entries that are permitted.

If another PE router is interested in the traffic, it might pull the traffic from the ingress PE

router by sending type-6 and type-7 routes. To prevent forwarding in this case, you can

configure the leaf tunnel limit (leaf-tunnel-limit-inet). By preventing type-4 routes from

being sent in response to type-3 routes, the formation of selective tunnels is blocked

when the tunnel limit is reached. This ensures that traffic flows only for the routes within

the tunnel limit . For all other routes, traffic flows only to the PE routers that have not

reached the configured limit.
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Setting the cmcast-joins-limit-inet statement or reducing the value of the limit does not

alter or delete the already existing and installed routes. If needed, you can run the clear

pim joincommand to force the limit to takeeffect. Those routes that cannotbeprocessed

because of the limit are added to a queue, and this queue is processed when the limit is

removed or increased and when existing routes are deleted.

Default Unlimited

Options number—Maximum number of customer multicast entries for IPv4.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Examples: Configuring the Multicast Forwarding Cache on page 735

• Example: Configuring MBGPMulticast VPN Topology Variations on page 468
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cmcast-joins-limit-inet6 (MVPN Selective Tunnels)

Syntax cmcast-joins-limit-inet6 number;

Hierarchy Level [edit logical-systems logical-system-name routing-instances instance-nameprovider-tunnel
selective],

[edit routing-instances instance-name provider-tunnel selective]

Release Information Statement introduced in Junos OS Release 13.3.

Description Configure the maximum number of IPv4 customer multicast entries

The purpose of the cmcast-joins-limit-inet6 statement is to supplement the multicast

forwarding-cache limit when the MVPN rpt-sptmode is configured and when traffic is

flowing through selective service provider multicast service inteface (S-PMSI) tunnels

and is forwarded by way of the (*,G) entry, even though the forwarding cache limit has

already blocked the forwarding entries from being created.

The cmcast-joins-limit-inet6 statement limits the number of Type-6 and Type-7 routes.

These routes contain customer-route control information.

You can configure the cmcast-joins-limit-inet6 statement only when the MVPNmode is

rpt-spt.

This statement is independent of the leaf-tunnel-limit-inet6 statement and of the

forwarding-cache threshold statement.

The cmcast-joins-limit-inet6 statement is applicable on the egress PE router. It limits the

customer multiccast entries created in response to PIM (*,G) and (S,G) join messages.

This statement is applicable to both type-6 and type-7 routes because the intention is

to limit the egress forwarding entries, and in rpt-sptmode, an MVPN creates forwarding

entries for both of these route types (in other words, for both (*,G) and (S,G) entries).

However, this statementdoesnotblockBGP-createdcustomermulticast entriesbecause

the purpose of this statement is to prevent the creation of forwarding entries on the

egressPE routeronlyandonly fornon-remote receivers. If remote-sidecustomermulticast

entries or forwarding entries need to be limited, you can use forwarding-cache threshold

on the ingress routers, in which case this statement is not required.

By placing a limit on the customer multicast entries, you can ensure that when the limit

is reached or the maximum forwarding state is created, all further local join messages

will be blocked by the egress PE router. This ensures that traffic is flowing for only those

multicast entries that are permitted.

If another PE router is interested in the traffic, it might pull the traffic from the ingress PE

router by sending type-6 and type-7 routes. To prevent forwarding in this case, you can

configure the leaf tunnel limit (leaf-tunnel-limit-inet6). By preventing type-4 routes from

being sent in response to type-3 routes, the formation of selective tunnels is blocked

when the tunnel limit is reached. This ensures that traffic flows only for the routes within

the tunnel limit . For all other routes, traffic flows only to the PE routers that have not

reached the configured limit.
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Setting the cmcast-joins-limit-inet6 statement or reducing the value of the limit does not

alter or delete the already existing and installed routes. If needed, you can run the clear

pim joincommand to force the limit to takeeffect. Those routes that cannotbeprocessed

because of the limit are added to a queue, and this queue is processed when the limit is

removed or increased and when existing routes are deleted.

Default Unlimited

Options number—Maximum number of customer multicast entries for IPv4.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Examples: Configuring the Multicast Forwarding Cache on page 735

• Example: Configuring MBGPMulticast VPN Topology Variations on page 468

create-new-ucast-tunnel

Syntax create-new-ucast-tunnel;

Hierarchy Level [edit routing-instances routing-instance-name provider-tunnel ingress-replication],
[edit routing-instances routing-instance-nameprovider-tunnel selectivegroupaddresssource
source-address ingress-replication]

Release Information Statement introduced in Junos OS Release 10.4.

Description One of twomodes for building unicast tunnels when ingress replication is configured for

the provider tunnel. When this statement is configured, each time a new destination is

added to themulticastdistribution tree, anewunicast tunnel to thedestination is created

in the ingress replication tunnel. The new tunnel is deleted if the destination is no longer

needed. Use this mode for RSVP LSPs using ingress replication.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Ingress Replication for IP Multicast Using MBGPMVPNs on

page 415

• Configuring Routing Instances for an MBGPMVPN

• mpls-internet-multicast on page 939

• ingress-replication on page 881
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data-encapsulation

Syntax data-encapsulation (disable | enable);

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp],

[edit protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure a rendezvous point (RP) using MSDP to encapsulate multicast data received

in MSDP register messages inside forwarded MSDP source-active messages.

Default If you do not include this statement, the RP encapsulates multicast data.

Options disable—(Optional) Do not use MSDP data encapsulation.

enable—Use MSDP data encapsulation.

Default: enable

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDPwith Active Source Limits and Mesh Groups on page 268

data-mdt-reuse

Syntax data-mdt-reuse;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pimmdt],

[edit routing-instances routing-instance-name protocols pimmdt]

Release Information Statement introduced in Junos OS Release 10.0.

Description Enable dynamic reuse of data MDT group addresses.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Enabling Dynamic Reuse of Data MDT Group Addresses on page 350
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default-peer

Syntax default-peer;

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-name protocolsmsdp group group-name],
[edit logical-systems logical-system-nameprotocolsmsdpgroupgroup-namepeeraddress],
[edit logical-systems logical-system-name protocolsmsdp peer address],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name peer address],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp peer address],

[edit protocolsmsdp],
[edit protocolsmsdp group group-name],
[edit protocolsmsdp group group-name peer address],
[edit protocolsmsdp peer address],
[edit routing-instances routing-instance-name protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp group group-name],
[edit routing-instances routing-instance-name protocolsmsdp group group-name
peer address],

[edit routing-instances routing-instance-name protocolsmsdp peer address]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Establish this peer as the default MSDP peer and accept source-active messages from

the peer without the usual peer-reverse-path-forwarding (peer-RPF) check.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDPwith Active Source Limits and Mesh Groups on page 268
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default-vpn-source

Syntax default-vpn-source {
interface-name interface-name;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit protocols pim]

Release Information Statement introduced in Junos OS Release 10.1.

Description Enable the router to use the primary loopback address configured in the default routing

instance as the source address when PIM hello messages, join messages, and prune

messagesare sentovermulticast tunnel interfaces for interoperabilitywithother vendors’

routers.

The remaining statements are explained separately.

Default By default, the router uses the loopback address configured in the VRF routing instance

as the source address when sending PIM hello messages, join messages, and prune

messages over multicast tunnel interfaces.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• interface-name on page 896
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defaults

Syntax defaults {
(accounting | no-accounting);
group-policy [ policy-names ];
query-interval seconds;
query-response-interval seconds;
robust-count number;
ssm-map ssm-map-name;
version version;

}

Hierarchy Level [edit logical-systems logical-system-name statement-name protocols igmp amt relay],
[edit logical-systems logical-system-name routing-instances routing-instance-name
statement-name protocols igmp amt relay],

[edit protocols igmp amt relay],
[edit routing-instances routing-instance-name statement-name protocols igmp amt relay]

Release Information Statement introduced in Junos OS Release 10.2.

Description Configuredefault IGMPattributes for all AutomaticMulticastTunneling (AMT) interfaces.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the AMT Protocol on page 287
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dense-groups

Syntax dense-groups {
addresses;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure which groups are operating in densemode.

Options addresses—Address of groups operating in densemode.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Sparse-Dense Mode Properties on page 99
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detection-time (BFD for PIM)

Syntax detection-time {
thresholdmilliseconds;

}

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection]

Release Information Statement introduced in Junos OS Release 8.2.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Support for BFD authentication introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Enable BFD failure detection. The BFD failure detection timers are adaptive and can be

adjusted to be faster or slower. The lower the BFD failure detection timer value, the faster

the failure detection and vice versa. For example, the timers can adapt to a higher value

if the adjacency fails (that is, the timer detects failures more slowly). Or a neighbor can

negotiate a higher value for a timer than the configured value. The timers adapt to a

higher valuewhenaBFDsession flapoccursmore than three times inaspanof 15seconds.

A back-off algorithm increases the receive (Rx) interval by two if the local BFD instance

is the reason for the session flap. The transmission (Tx) interval is increased by two if

the remote BFD instance is the reason for the session flap. You can use the clear bfd

adaptation command to return BFD interval timers to their configured values. The clear

bfd adaptation command is hitless, meaning that the command does not affect traffic

flow on the routing device.

The remaining statement is explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD for PIM on page 217

• bfd-liveness-detection on page 798

• threshold on page 1063
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df-election

Syntax df-election {
backoff-periodmilliseconds;
offer-periodmilliseconds;
robustness-count number;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name
bidirectional],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name bidirectional],

[edit protocols pim interface interface-name bidirectional],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bidirectional]

Release Information Statement introduced in Junos OS Release 12.1.

Statement introduced in Junos OS Release 13.3 for the PTX5000 router.

Description Optionally, configure thedesignated forwarder (DF)electionparameters for bidirectional

PIM.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Bidirectional PIM on page 195

• Example: Configuring Bidirectional PIM on page 201

disable (Multicast Snooping)

Syntax disable;

Hierarchy Level [edit multicast-snooping-options graceful-restart]

Release Information Statement introduced in Junos OS Release 12.3.

Description Explicitly disable graceful restart for multicast snooping.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Multicast Snooping on page 671
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disable (PIM)

Syntax disable;

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name protocols pim family (inet | inet6)],
[edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name protocols pim rp local family (inet | inet6)],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp local family (inet | inet6)],

[edit protocols pim],
[edit protocols pim family (inet | inet6)],
[edit protocols pim interface interface-name],
[edit protocols pim rp local family (inet | inet6)],
[edit routing-instances routing-instance-name protocols pim],
[edit routing-instances routing-instance-name protocols pim family (inet | inet6)],
[edit routing-instances routing-instance-name protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim rp local family (inet | inet6)]

Release Information Statement introduced before Junos OS Release 7.4.

disable statement extended to the [family] hierarchy level in Junos OS Release 9.6.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Explicitly disable PIM at the protocol, interface or family hierarchy levels.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Disabling PIM on page 86

• family (Protocols PIM) on page 832
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disable (PIM Graceful Restart)

Syntax disable;

Hierarchy Level [edit logical-systems logical-system-name protocols pim graceful-restart],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim graceful-restart],

[edit protocols pim graceful-restart],
[edit routing-instances routing-instance-name protocols pim graceful-restart]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Explicitly disable PIM sparse mode graceful restart.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Sparse Mode Graceful Restart on page 240

disable (Protocols DVMRP)x

Syntax disable;

Hierarchy Level [edit logical-systems logical-system-name protocols dvmrp],
[edit logical-systems logical-system-name protocols dvmrp interface interface-name],
[edit protocols dvmrp],
[edit protocols dvmrp interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Explicitly disable DVMRP on the system or on an interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring DVMRP to Announce Unicast Routes on page 302
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disable (Protocols IGMP)

Syntax disable;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Disable IGMP on the system.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Disabling IGMP on page 47

disable (Protocols MLD)

Syntax disable;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Disable MLD on the system.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Disabling MLD on page 72
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disable (Protocols MSDP)

Syntax disable;

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-name protocolsmsdp group group-name],
[edit logical-systems logical-system-nameprotocolsmsdpgroupgroup-namepeeraddress],
[edit logical-systems logical-system-name protocolsmsdp peer address],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name peer address],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp peer address],

[edit protocolsmsdp],
[edit protocolsmsdp group group-name],
[edit protocolsmsdp group group-name peer address],
[edit protocolsmsdp peer address],
[edit routing-instances routing-instance-name protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp group group-name],
[edit routing-instances routing-instance-name protocolsmsdp group group-name peer
address],

[edit routing-instances routing-instance-name protocolsmsdp peer address]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Explicitly disable MSDP.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Disabling MSDP on page 274
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disable (Protocols SAP)

Syntax disable;

Hierarchy Level [edit logical-systems logical-system-name protocols sap],
[edit protocols sap]

Release Information Statement introduced before Junos OS Release 7.4.

Description Explicitly disable SAP.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the Session Announcement Protocol on page 279

dr-election-on-p2p

Syntax dr-election-on-p2p;

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced in Junos OS Release 9.1.

Statement introduced in Junos OS Release 9.1 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Enable PIM designated router (DR) election on point-to-point (P2P) links.

Default No PIM DR election is performed on point-to-point links.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Designated Router Election on Point-to-Point Links on page 93
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dr-register-policy

Syntax dr-register-policy [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced in Junos OS Release 7.6.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Apply one or more policies to control outgoing PIM register messages.

Options policy-names—Name of one or more import policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Register Message Filters on a PIM RP and DR on page 161

• rp-register-policy on page 1020
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dvmrp

Syntax dvmrp {
disable;
export [ policy-names ];
import [ policy-names ];
interface interface-name {
disable;
hold-time seconds;
metricmetric;
mode (forwarding | unicast-routing);

}
rib-group group-name;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols],
[edit protocols]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

Description Enable DVMRP on the router or switch.

Default DVMRP is disabled on the router or switch.

Options The statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring DVMRP on page 298
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embedded-rp

Syntax embedded-rp {
group-ranges {
destination-ip-prefix</prefix-length>;

}
maximum-rps limit;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure properties for embedded IP version 6 (IPv6) RPs.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Embedded RP for IPv6 on page 149

exclude (Protocols IGMP)

Syntax exclude;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name static
groupmulticast-group-address],

[edit protocols igmp interface interface-name static groupmulticast-group-address]

Release Information Statement introduced in Junos OS Release 9.3.

Description Configure thestaticgroup tooperate inexcludemode. Inexcludemodeall sourcesexcept

the address configured are accepted for the group. If this statement is not included, the

group operates in includemode.

Required Privilege
Level

view-level—To view this statement in the configuration.

control-level—To add this statement to the configuration.

Related
Documentation

• Enabling IGMP Static Group Membership on page 36
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exclude (Protocols MLD)

Syntax exclude;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name static
groupmulticast-group-address],

[edit protocolsmld interface interface-name static groupmulticast-group-address]

Release Information Statement introduced in Junos OS Release 9.3.

Description Configure thestaticgroup tooperate inexcludemode. Inexcludemodeall sourcesexcept

the address configured are accepted for the group. By default, the group operates in

includemode.

Required Privilege
Level

view-level—To view this statement in the configuration.

control-level—To add this statement to the configuration.

Related
Documentation

• Enabling MLD Static Group Membership on page 61

export (Protocols DVMRP)

Syntax export [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols dvmrp],
[edit protocols dvmrp]

Release Information Statement introduced before Junos OS Release 7.4.

Description Apply one or more policies to routes being exported from the routing table into DVMRP.

If you specify more than one policy, they are evaluated in the order specified, from first

to last, and the first matching policy is applied to the route. If no match is found, the

routing table exports into DVMRP only the routes that it learned fromDVMRP and direct

routes.

Options policy-names—Name of one or more policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• import on page 875

• Example: Configuring DVMRP to Announce Unicast Routes on page 302
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export (Protocols MSDP)

Syntax export [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-name protocolsmsdp group group-name],
[edit logical-systems logical-system-nameprotocolsmsdpgroupgroup-namepeeraddress],
[edit logical-systems logical-system-name protocolsmsdp peer address],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name peer address],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp peer address],

[edit protocolsmsdp],
[edit protocolsmsdp group group-name],
[edit protocolsmsdp group group-name peer address],
[edit protocolsmsdp peer address],
[edit routing-instances routing-instance-name protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp group group-name],
[edit routing-instances routing-instance-name protocolsmsdp group group-name
peer address],

[edit routing-instances routing-instance-name protocolsmsdp peer address]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply one or more policies to routes being exported from the routing table into MSDP.

Options policy-names—Name of one or more policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDP in a Routing Instance on page 260

• import on page 876
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export (Protocols PIM)

Syntax export [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply one or more export policies to control outgoing PIM join and prunemessages. PIM

join and prune filters can be applied to PIM-SM and PIM-SSMmessages. PIM join and

prune filters cannot be applied to PIM-DMmessages.

Required Privilege
Level

view-level—To view this statement in the configuration.

control-level—To add this statement to the configuration.

Related
Documentation

• Filtering Outgoing PIM Join Messages on page 153
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export (Bootstrap)

Syntax export [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp bootstrap family (inet | inet6)],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp bootstrap family (inet | inet6)],

[edit protocols pim rp bootstrap family (inet | inet6)],
[edit routing-instances routing-instance-name protocols pim rp bootstrap family (inet |
inet6)]

Release Information Statement introduced in Junos OS Release 7.6.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply one or more export policies to control outgoing PIM bootstrapmessages.

Options policy-names—Name of one or more import policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Bootstrap Properties for IPv4 on page 130

• Configuring PIM Bootstrap Properties for IPv4 or IPv6 on page 131

• import (Protocols PIM Bootstrap) on page 878
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export-target

Syntax export-target {
target target-community;
unicast;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
mvpn route-target],

[edit routing-instances routing-instance-name protocols mvpn route-target]

Release Information Statement introduced in Junos OS Release 8.4.

Description Enable you tooverride theLayer 3VPN import andexport route targetsused for importing

and exporting routes for theMBGPMVPN network layer reachability information (NLRI).

Options target target-community—Specify the export target community.

unicast—Use the same target community as specified for unicast.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring VRF Route Targets for Routing Instances for an MBGPMVPN
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family (Bootstrap)

Syntax family (inet | inet6) {
export [ policy-names ];
import [ policy-names ];
priority number;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp bootstrap],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp bootstrap],

[edit protocols pim rp bootstrap],
[edit routing-instances routing-instance-name protocols pim rp bootstrap]

Release Information Statement introduced in Junos OS Release 7.6.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure which IP protocol type bootstrap properties to apply.

Options inet—Apply IP version 4 (IPv4) local RP properties.

inet6—Apply IPv6 local RP properties.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Bootstrap Properties for IPv4 on page 130

• Configuring PIM Bootstrap Properties for IPv4 or IPv6 on page 131
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family (Local RP)

Syntax family (inet | inet6) {
disable;
address address;
anycast-pim {
local-address address;
rp-set {
address address <forward-msdp-sa>;

}
}
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
override;
priority number;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp local],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp local],

[edit protocols pim rp local],
[edit routing-instances routing-instance-name protocols pim rp local]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure which IP protocol type local RP properties to apply.

Options inet—Apply IP version 4 (IPv4) local RP properties.

inet6—Apply IPv6 local RP properties.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Local PIM RPs on page 124
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family (Protocols AMT Relay)

Syntax family {
inet {
anycast-prefix ip-prefix/<prefix-length>;
local-address ip-address;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols amt relay],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
amt relay],

[edit protocols amt relay],
[edit routing-instances routing-instance-name protocols amt relay]

Release Information Statement introduced in Junos OS Release 10.2.

Description Configure the protocol address family for Automatic Multicast Tunneling (AMT) relay

functions. Only the inet family for IPv4 protocol addresses is supported.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the AMT Protocol on page 287
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family (Protocols PIM)

Syntax family (inet | inet6) {
disable;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name],

[edit protocols pim],
[edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim],
[edit routing-instances routing-instance-name protocols pim interface interface-name]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Disable the PIM protocol for the specified family.

Options inet—Disable the PIM protocol for the IP version 4 (IPv4) address family.

inet6—Disable the PIM protocol for the IP version 6 (IPv6) address family.

Related
Documentation

• Disabling PIM on page 86

• disable (PIM Graceful Restart) on page 817

• disable (PIM) on page 816
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family (Protocols PIM Interface)

Syntax family (inet | inet6) {
bfd-liveness-detection {
authentication {
algorithm algorithm-name;
key-chain key-chain-name;
loose-check;

}
detection-time {
thresholdmilliseconds;

}
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
version (0 | 1 | automatic);

}
disable;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name],

[edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim interface interface-name]

Release Information Statement introduced in Junos OS Release 9.6.

Support for the Bidirectional Forwarding Detection (BFD) Protocol statements was

introduced in Junos OS Release 12.2.

Description Configure one of the following PIM protocol settings for the specified family on the

specified interface:

• BFD protocol settings

• Disable PIM

Options inet—Enable the PIM protocol for the IP version 4 (IPv4) address family.

inet6—Enable the PIM protocol for the IP version 6 (IPv6) address family.

The remaining statements are explained separately.

Related
Documentation

• ConfiguringPIMand theBidirectional ForwardingDetection (BFD)Protocol onpage215

• Disabling PIM on page 86
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family (VRF Advertisement)

Syntax family {
inet-mvpn;
inet6-mvpn;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
vrf-advertise-selective],

[edit routing-instances routing-instance-name vrf-advertise-selective],

Release Information Statement introduced in Junos OS Release 10.1.

Description Explicitly enable IPv4 or IPv6MVPN routes to be advertised from the VRF instancewhile

preventing all other route types from being advertised.

The options are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM-SSM GRE Selective Provider Tunnels

• inet-mvpn on page 884

• inet6-mvpn on page 885

flood-groups

Syntax flood-groups [ ip-addresses ];

Hierarchy Level [edit bridge-domains bridge-domain-namemulticast-snooping-options],
[edit logical-systems logical-system-name routing-instances routing-instance-name
bridge-domains bridge-domain-namemulticast-snooping-options],

[edit logical-systems logical-system-name routing-instances routing-instance-name
multicast-snooping-options],

[edit routing-instances routing-instance-name bridge-domains bridge-domain-name
multicast-snooping-options],

[edit routing-instances routing-instance-namemulticast-snooping-options]

Release Information Statement introduced in Junos OS Release 8.5.

Description Establish a list of flood group addresses for multicast snooping.

Options ip-addresses—List of IP addresses subject to flooding.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Multicast Snooping on page 671
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flow-map

Syntax flow-map flow-map-name {
bandwidth (bps | adaptive);
forwarding-cache {
timeout (never non-discard-entry-only |minutes);

}
policy [ policy-names ];
redundant-sources [ addresses ];

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast],

[edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-instances routing-instance-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced in Junos OS Release 8.2.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure multicast flowmaps.

Options flow-map-name—Name of the flow-map.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring a Multicast FlowMap on page 739
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forwarding-cache (Bridge Domains)

Syntax forwarding-cache {
threshold suppress value <reuse value>;

}

Hierarchy Level [edit bridge-domains bridge-domain-namemulticast-snooping-options],
[edit logical-systems logical-system-name routing-instances routing-instance-name
bridge-domains bridge-domain-namemulticast-snooping-options],

[edit logical-systems logical-system-name routing-instances routing-instance-name
multicast-snooping-options],

[edit routing-instances routing-instance-name bridge-domains bridge-domain-name
multicast-snooping-options],

[edit routing-instances routing-instance-namemulticast-snooping-options]

Release Information Statement introduced in Junos OS Release 8.5.

Description Establish multicast snooping forwarding cache parameter values.

Options The statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Multicast Snooping on page 671

forwarding-cache (FlowMaps)

Syntax forwarding-cache {
timeout (minutes | never non-discard-entry-only );

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast flow-map flow-map-name],

[edit logical-systems logical-system-name routing-optionsmulticast flow-map
flow-map-name],

[edit routing-instances routing-instance-name routing-optionsmulticast flow-map
flow-map-name],

[edit routing-optionsmulticast flow-map flow-map-name]

Release Information Statement introduced in Junos OS Release 8.2.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure multicast forwarding cache properties for the flowmap.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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forwarding-cache (Multicast)

Syntax forwarding-cache {
allow-maximum;
family (inet | inet6) {
threshold {
log-warning value;
suppress value <reuse value>;

}
}
threshold {
log-warning value;
suppress value <reuse value>;

}
timeoutminutes;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast],

[edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-instances routing-instance-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure multicast forwarding cache properties. These properties include threshold

suppression and reuse limits, the threshold at which a warning message is logged, and

timeout values.

Specify a value for the threshold at which to suppress newmulticast forwarding cache

entries and an optional reuse value for the threshold at which the router begins to create

newmulticast forwarding cache entries. The range for both is from 1 through 200,000.

If configured, the reuse value should be less than the suppression threshold value. The

suppression value is mandatory. If you do not specify the optional reuse value, then the

number of multicast forwarding cache entries is limited to the suppression value. A new

entry is created as soon as the number of multicast forwarding cache entries falls below

the suppression value.

Youcanconfigure the thresholdsglobally for themulticast forwardingcacheor individually

for the IPv4 and IPv6multicast forwarding caches. Configuring the threshold statement

globally for themulticast forwarding cacheor including the family statement to configure

the thresholds for the IPv4 and IPv6multicast forwarding caches aremutually exclusive.

Default By default, there are no limits on the number of multicast forwarding cache entries.

Options family (inet | inet6)—(Optional) Apply the configured thresholds to either IPv4 or IPv6

multicast forwarding cache entries.
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Default: Bydefault, theconfigured thresholdsareapplied toboth IPv4and IPv6multicast
forwarding cache entries.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring the Multicast Forwarding Cache on page 736
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graceful-restart (Multicast Snooping)

Syntax graceful-restart {
disable;
restart-duration seconds;

}

Hierarchy Level [edit logical-systems logical-system-namemulticast-snooping-options],
[edit logical-systems logical-system-name routing-instances routing-instance-name
multicast-snooping-options],

[edit multicast-snooping-options],
[edit routing-instances routing-instance-namemulticast-snooping-options]

Release Information Statement introduced in Junos OS Release 9.2 for the [edit multicast-snooping-options

level.

Statement introduced in Junos OS Release 15.1 for the [edit logical-systems

logical-system-name routing-instances routing-instance-namemulticast-snooping-options]

and [edit routing-instances routing-instance-namemulticast-snooping-options] levels.

Description Establish the graceful restart duration for multicast snooping.

• The [edit logical-systems logical-system-namemulticast-snooping-options] hierarchy

level is applicable to the routes in the default instance and serves the default instance

of the logical system.

• The [edit logical-systems logical-system-name routing-instances routing-instance-name

multicast-snooping-options] hierarchy level serves the specific routing instance inside

the logical system.

• The [edit multicast-snooping-options] hierarchy level serves the default instance. Set

the restart-duration value slightly larger than the IGMP query response interval.

• The [edit routing-instances routing-instance-namemulticast-snooping-options]hierarchy

level is applicable to all routes in that routing instance only. This configuration gives

you the flexibility toconfigurea restart duration that is consistentwith theconfigurations

of neighboring routers. For example, you could have a routing instance configuredwith

IGMP snooping and another with PIM snooping. In such cases, a graceful restart timer

at the instance level can be used to configure a more appropriate value that is tuned

for each instance.

Options disable—Explicitly disable graceful restart for multicast snooping.

restart-duration restart-duration—Set the maximum time for graceful restart to finish. If

you set the duration to 0, graceful restart is effectively disabled.

Range: 0 through 300 [seconds]

Default: 180

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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Related
Documentation

• Configuring Graceful Restart for Multicast Snooping on page 678

• Example: Configuring Multicast Snooping on page 671

graceful-restart (Protocols PIM)

Syntax graceful-restart {
disable;
no-bidirectional-mode;
restart-duration seconds;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure PIM sparse mode graceful restart.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Sparse Mode Graceful Restart on page 240
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group (Bridge Domains)

Syntax group ip-address {
source-address ip-address;

}

Hierarchy Level [editbridge-domainsbridge-domain-nameprotocols igmp-snooping interface interface-name
static],

[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id interface
interface-name static],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping interface interface-name static],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
vlan vlan-id igmp-snooping interface interface-name static]

Release Information Statement introduced in Junos OS Release 8.5.

Description Configure the IGMPmulticast group address that receives data on an interface and

(optionally) a source address for certain packets.

Options ip-address—Group address.

The remaining statement is explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697
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group (Protocols IGMP)

Syntax groupmulticast-group-address {
exclude;
group-count number;
group-increment increment;
source ip-address {
source-count number;
source-increment increment;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name static],
[edit protocols igmp interface interface-name static]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Specify the IGMPmulticast group address and (optionally) the source address for the

multicast group being statically configured on an interface.

NOTE: Youmust specify a unique address for each group.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling IGMP Static Group Membership on page 36
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group (Protocols MLD)

Syntax groupmulticast-group-address {
exclude;
group-count number;
group-increment increment;
source ip-address {
source-count number;
source-increment increment;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name static],
[edit protocolsmld interface interface-name static]

Release Information Statement introduced before Junos OS Release 7.4.

Description The MLDmulticast group address and (optionally) the source address for the multicast

group being statically configured on an interface.

Options multicast-group-address—Address of the group.

NOTE: Youmust specify a unique address for each group.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling MLD Static Group Membership on page 61
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group (Protocols MSDP)

Syntax group group-name {
disable;
export [ policy-names ];
import [ policy-names ];
local-address address;
mode (mesh-group | standard);
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
peer address; {
disable;
active-source-limit {
maximum number;
threshold number;

}
authentication-key peer-key;
default-peer;
export [ policy-names ];
import [ policy-names ];
local-address address;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

}

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp],

[edit protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Define an MSDP peer group. MSDP peers within groups share common tracing options,

if present and not overridden for an individual peerwith thepeer statement. To configure
multiple MSDP groups, includemultiple group statements.

By default, the group's options are identical to the global MSDP options. To override the

global options, include group-specific options within the group statement.

The groupmust contain at least one peer.

Options group-name—Name of the MSDP group.

The remaining statements are explained separately.
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Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDP in a Routing Instance on page 260

group (Protocols PIM)

Syntax group group-address {
source source-address {
rate threshold-rate;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pimmdt threshold],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnelmdt threshold],

[edit routing-instances routing-instance-name protocols pimmdt threshold],
[edit routing-instances routing-instance-name provider-tunnelmdt threshold]

Release Information Statement introduced before Junos OS Release 7.4.

Description Specify the explicit or prefix multicast group address to which the threshold limits apply.

This is typically a well-known address for a certain type of multicast traffic.

Options group-address—Explicit group address to limit.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Data MDTs and Provider Tunnels Operating in Source-Specific

Multicast Mode on page 335

• Example: Configuring Data MDTs and Provider Tunnels Operating in Any-Source

Multicast Mode on page 345
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group (Routing Instances)

Syntax group address {
source source-address {
inter-region-segmented {
fan-out fan-out value;
threshold rate-value;

}
ldp-p2mp;
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}
threshold-rate number;

}
wildcard-source {
inter-region-segmented {
fan-out fan-out value;

}
ldp-p2mp;
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective],

[edit routing-instances routing-instance-name provider-tunnel selective]

Release Information Statement introduced in Junos OS Release 8.5.

The inter-region-segmented statement added in Junos OS Release 15.1.

Description Specify the IP address for the multicast group configured for point-to-multipoint

label-switched paths (LSPs) and PIM-SSMGRE selective provider tunnels.

Options address—Specify the IP address for the multicast group. This address must be a valid

multicast group address.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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Related
Documentation

• Configuring Point-to-Multipoint LSPs for an MBGPMVPN

• Configuring PIM-SSM GRE Selective Provider Tunnels

group (RPF Selection)

Syntax group group-address{
sourcesource-address{
next-hop next-hop-address;

}
wildcard-source {
next-hop next-hop-address;

}
}

Hierarchy Level [edit routing-instances routing-instance-name edit protocols pim rpf-selection]

Release Information Statement introduced in Junos OS Release 10.4.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure the PIM group address for which you configure RPF selectiongroup (RPF
Selection).

Default By default, PIM RPF selection is not configured.

Options group-address—PIM group address for which you configure RPF selection.

Required Privilege
Level

view-level—To view this statement in the configuration.

control-level—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM RPF Selection on page 599
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group-address (Routing Instances VPN)

Syntax group-address address;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel pim-asm],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel pim-asm family inet],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel pim-asm family inet6],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel pim-ssm],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel pim-ssm family inet],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel pim-ssm family inet6],

[edit routing-instances routing-instance-name provider-tunnel pim-asm],
[edit routing-instances routing-instance-name provider-tunnel pim-asm family inet],
[edit routing-instances routing-instance-name provider-tunnel pim-asm family inet6],
[edit routing-instances routing-instance-name provider-tunnel pim-ssm],
[edit routing-instances routing-instance-name provider-tunnel pim-ssm family inet],
[edit routing-instances routing-instance-name provider-tunnel pim-ssm family inet6]

Release Information Statement introduced before Junos OS Release 7.4.

Starting with Junos OS Release 11.4, to provide consistency with draft-rosen 7 and

next-generationBGP-basedmulticastVPNs, configure theprovider tunnels fordraft-rosen

6 anysource multicast VPNs at the [edit routing-instances routing-instance-name

provider-tunnel] hierarchy level. Themdt, vpn-tunnel-source, and vpn-group-address

statementsaredeprecatedat the [edit routing-instances routing-instance-nameprotocols

pim] hierarchy level. Use group-address in place of vpn-group-address.

Description Specify a group address on which to encapsulate multicast traffic from a virtual private

network (VPN) instance.

NOTE: IPv6 provider tunnels are not currently supported for draft-rosen
MVPNs. They are supported for MBGPMVPNs.

Options address—For IPv4, IPaddresswhosehigh-orderbits are 1110, givinganaddress range from

224.0.0.0 through 239.255.255.255, or simply 224.0.0.0/4. For IPv6, IP address

whose high-order bits are FF00 (FF00::/8).

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Any-Source Multicast for Draft-Rosen VPNs on page 310

• Configuring Multicast Layer 3 VPNs

• Multicast Protocols Feature Guide for Routing Devices
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group-count

Syntax group-count number;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name static
groupmulticast-group-address],

[edit protocols igmp interface interface-name static groupmulticast-group-address]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Specify the number of static groups to be created.

Options number—Number of static groups.

Default:

Range: 1 through 512

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling IGMP Static Group Membership on page 36

group-count (Protocols MLD)

Syntax group-count number;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name static
groupmulticast-group-address],

[edit protocolsmld interface interface-name static groupmulticast-group-address]

Release Information Statement introduced in Junos OS Release 9.6.

Description Configure the number of static groups to be created.

Options number—Number of static groups.

Default: 1

Range: 1 through 512

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling MLD Static Group Membership on page 61
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group-increment (Protocols IGMP)

Syntax group-increment increment;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name static
groupmulticast-group-address],

[edit protocols igmp interface interface-name static groupmulticast-group-address]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Configure the number of times the address should be incremented for each static group

created. The increment is specified in dotteddecimal notation similar to an IPv4 address.

Options increment—Number of times the address should be incremented.

Default: 0.0.0.1

Range: 0.0.0.1 through 255.255.255.255

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling IGMP Static Group Membership on page 36

group-increment (Protocols MLD)

Syntax group-increment increment;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name static
groupmulticast-group-address],

[edit protocolsmld interface interface-name static groupmulticast-group-address]

Release Information Statement introduced in Junos OS Release 9.6.

Description Configure the number of times the address should be incremented for each static group

created. The increment is specified in a format similar to an IPv6 address.

Options increment—Number of times the address should be incremented.

Default: ::1

Range: ::1 through ffff:ffff:ffff:ffff:ffff:ffff:ffff:ffff:

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling MLD Static Group Membership on page 61
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group-limit (Protocols IGMP)

Syntax group-limit limit;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced in Junos OS Release 10.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Configure a limit for the number of multicast groups (or [S,G] channels in IGMPv3)

allowedon an interface. After this limit is reached, new reports are ignored and all related

flows are not flooded on the interface.

Default By default, there is no limit to the number of multicast groups that can join the interface.

Options limit—group limit value for the interface.

Range: 1 through 32767

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Limiting the Number of IGMPMulticast Group Joins on Logical Interfaces on page 44
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group-limit (IGMP andMLD Snooping)

Syntax group-limit limit;

Hierarchy Level [edit bridge-domains bridge-domain-name protocols igmp-snooping interface
interface-name],

[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id interface
interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping interface interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
vlan vlan-id igmp-snooping interface interface-name]

Release Information Statement introduced in Junos OS Release 8.5.

Description Configure a limit for the number of multicast groups (or [S,G] channels in IGMPv3)

allowedon an interface. After this limit is reached, new reports are ignored and all related

flows are not flooded on the interface.

Default By default, there is no limit to the number of multicast groups joining an interface.

Options limit—a 32-bit number for the limit on the interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697
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group-limit (Protocols MLD)

Syntax group-limit limit;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced in Junos OS Release 10.4.

Description Configurea limit for thenumberofmulticast groups (or [S,G] channels inMLDv2)allowed

on a logical interface. After this limit is reached, new reports are ignored and all related

flows are not flooded on the interface.

Default By default, there is no limit to the number of multicast groups that can join the interface.

Options limit—group value limit for the interface.

Range: 1 through 32767

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Examples: Configuring MLD on page 49

group-policy (Protocols IGMP)

Syntax group-policy [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced in Junos OS Release 9.1.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description When this statement is enabled on a router running IGMPversion 2 (IGMPv2) or version 3

(IGMPv3), after the routing device receives an IGMP report, the routing device compares

the group against the specified group policy and performs the action configured in that

policy (for example, rejects the report).

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Filtering Unwanted IGMP Reports at the IGMP Interface Level on page 31
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group-policy (Protocols IGMPAMT Interface)

Syntax group-policy [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols igmp amt relay defaults],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
igmp amt relay defaults],

[edit protocols igmp amt relay defaults],
[edit routing-instances routing-instance-name protocols igmp amt relay defaults]

Release Information Statement introduced in Junos OS Release 10.2.

Description When this statement is enabled on the Automatic Multicast Tunneling (AMT) interfaces

running IGMPversion 2 (IGMPv2)or version3 (IGMPv3), after the router receives an IGMP

report, the router compares the group against the specified group policy and performs

the action configured in that policy (for example, rejects the report).

Options policy-names—Name of the policy.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Default IGMP Parameters for AMT Interfaces on page 289

group-policy (Protocols MLD)

Syntax group-policy [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced in Junos OS Release 9.1.

Description When a routing device running MLD version 1 or version 2 (MLDv1 or MLDv2), receives an

MLD report, the routing device compares the group against the specified group policy

and performs the action configured in that policy (for example, rejects the report).

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Filtering Unwanted MLD Reports at the MLD Interface Level on page 58
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group-range (DataMDTs)

Syntax group-rangemulticast-prefix;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnelmdt],

[edit routing-instances routing-instance-name protocols pimmdt],
[edit routing-instances routing-instance-name provider-tunnelmdt]

Release Information Statement introduced before Junos OS Release 7.4.

Description Establish the group range to use for dataMDTs created in this VRF instance. This address

range cannot overlap the default MDT addresses of any other VPNs on the router. If you

configure overlapping group ranges, the configuration commit fails.

Options multicast-prefix—Multicast address range to identify data MDTs.

Range: Any valid, nonreservedmulticast address range

Default: None (No data MDTs are created for this VRF instance.)

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Data MDTs and Provider Tunnels Operating in Source-Specific

Multicast Mode on page 335

• Example: Configuring Data MDTs and Provider Tunnels Operating in Any-Source

Multicast Mode on page 345
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group-range (MBGPMVPN Tunnel)

Syntax group-rangemulticast-prefix;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group group-address source source-address pim-ssm],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group group-addresswildcard-source pim-ssm],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet wildcard-source pim-ssm],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet6 wildcard-source pim-ssm],

[edit routing-instances routing-instance-nameprovider-tunnel selectivegroupgroup-address
source source-address pim-ssm],

[edit routing-instances routing-instance-nameprovider-tunnel selectivegroupgroup-address
wildcard-source pim-ssm],

[edit routing-instances routing-instance-nameprovider-tunnel selectivewildcard-group-inet
wildcard-source pim-ssm],

[edit routing-instances routing-instance-nameprovider-tunnelselectivewildcard-group-inet6
wildcard-source pim-ssm]

Release Information Statement introduced in Junos OS Release 10.1.

Description Establish the multicast group address range to use for creating MBGPMVPN

source-specific multicast selective PMSI tunnels.

Options multicast-prefix—Multicast group address range to be used to create MBGPMVPN

source-specific multicast selective PMSI tunnels.

Range: Any valid, nonreserved IPv4multicast address range

Default: None

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM-SSM GRE Selective Provider Tunnels
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group-ranges

Syntax group-ranges {
destination-ip-prefix</prefix-length>;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp bidirectional address address],
[edit logical-systems logical-system-name protocols pim rp embedded-rp],
[edit logical-systems logical-system-name routing-instances instance-name protocols pim
rp bidirectional address address],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp embedded-rp],

[edit protocols pim rp bidirectional address address],
[edit protocols pim rp embedded-rp],
[edit protocols pim rp local family (inet | inet6)],
[edit protocols pim rp static address address],
[edit routing-instances instance-name protocols pim rp bidirectional address address],
[edit routing-instances routing-instance-name protocols pim rp embedded-rp],
[edit routing-instances routing-instance-name protocols pim rp local family (inet | inet6)],
[edit routing-instances routing-instance-name protocols pim rp static address address]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Support for bidirectional RP addresses introduced in Junos OS Release 12.1.

Statement introduced in Junos OS Release 13.3 for the PTX5000 router.

Description Configure the address ranges of the multicast groups for which this routing device can

be a rendezvous point (RP).

Default The routing device is eligible to be the RP for all IPv4 or IPv6 groups (224.0.0.0/4 or

FF70::/12 to FFF0::/12).

Options destination-ip-prefix</prefix-length>—Addresses or address ranges forwhich this routing

device can be an RP.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Local PIM RPs on page 124

• Configuring PIM Embedded RP for IPv6 on page 149

• Example: Configuring Bidirectional PIM on page 201
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group-rp-mapping

Syntax group-rp-mapping {
family (inet | inet6) {
log-interval seconds;
maximum limit;
threshold value;

}
log-interval seconds;
maximum limit;
threshold value;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced in Junos OS Release 12.2.

Description Configure a limit for the number of incoming group-to-RPmappings.

NOTE: Themaximum limit settings that you configure with themaximum

and the family (inet | inet6)maximum statements aremutually exclusive. For

example, if you configure a globalmaximumgroup-to-RPmapping limit, you
cannot configure a limit at the family level for IPv4 or IPv6. If you attempt to
configure a limit at both the global level and the family level, the device will
not accept the configuration.

Options family (inet | inet6)—(Optional) Specify either IPv4 or IPv6messages to be counted

towards the configured group-to-RPmapping limit.

Default: Both IPv4and IPv6messagesare counted towards the configuredgroup-to-RP
limit.

The remaining statements are described separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM State Limits on page 538
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group-threshold (Protocols IGMP Interface)

Syntax group-threshold value;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced in Junos OS Release 12.2.

Description Specify the threshold at which a warning message is logged for the multicast groups

received on a logical interface. The threshold is a percentage of the maximum number

of multicast groups allowed on a logical interface.

For example, if you configure a maximum number of 1,000 incomingmulticast groups,

and you configure a threshold value of 90 percent, warning messages are logged in the

system log when the interface receives 900 groups.

To confirm the configured group threshold on the interface, use the show igmp interface

command.

Default By default, there is no configured threshold value.

Options value—Percentageof themaximumnumber ofmulticast groupsallowedon the interface

that starts triggering thewarning.Youconfigureapercentageof thegroup-limitvalue

that starts triggering the warnings. Youmust explicitly configure the group-limit to

configure a threshold value.

Range: 1 through 100

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Limiting the Number of IGMPMulticast Group Joins on Logical Interfaces on page 44

• group-limit on page 851

• log-interval on page 912
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group-threshold (Protocols MLD Interface)

Syntax group-threshold value;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced in Junos OS Release 12.2.

Description Specify the threshold at which a warning message is logged for the multicast groups

received on a logical interface. The threshold is a percentage of the maximum number

of multicast groups allowed on a logical interface.

For example, if you configure a maximum number of 1,000 incomingmulticast groups,

and you configure a threshold value of 90 percent, warning messages are logged in the

system log when the interface receives 900 groups.

To confirm the configured group threshold on the interface, use the showmld interface

command.

Default By default, there is no configured threshold value.

Options value—Percentageof themaximumnumber ofmulticast groupsallowedon the interface

that starts triggering thewarning.Youconfigureapercentageof thegroup-limitvalue

that starts triggering the warnings. Youmust explicitly configure the group-limit to

configure a threshold value.

Range: 1 through 100

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring theNumber ofMLDMulticastGroup Joins on Logical Interfaces onpage 70

• group-limit on page 853

• log-interval on page 913
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hello-interval

Syntax hello-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name],

[edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Specify how often the routing device sends PIM hello packets out of an interface.

Options seconds—Length of time between PIM hello packets.

Range: 0 through 255

Default: 30 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• hold-time (Protocols PIM) on page 863

• Modifying the PIM Hello Interval on page 82

hold-time (Protocols DVMRP)

Syntax hold-time seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols dvmrp interface interface-name],
[edit protocols dvmrp interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Specify the timeperiod forwhichaneighbor is to consider the sending router (this router)

to be operative (up).

Options seconds—Hold time.

Range: 1 through 255

Default: 35 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring DVMRP on page 298
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hold-time (Protocols MSDP)

Syntax hold-time seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols msdp],
[edit logical-systems logical-system-nameprotocolsmsdpgroupgroup-namepeeraddress],
[edit logical-systems logical-system-name protocols msdp peer address],
[edit logical-systems logical-system-name routing-instances instance-nameprotocolsmsdp],
[edit logical-systems logical-system-name routing-instances instance-nameprotocolsmsdp
group group-name peer address],

[edit logical-systems logical-system-name routing-instances instance-nameprotocolsmsdp
peer address],

[edit protocols msdp],
[edit protocols msdp group group-name peer address],
[edit protocols msdp peer address],
[edit routing-instances instance-name protocols msdp],
[edit routing-instances instance-name protocols msdp group group-name peer address]
[edit routing-instances instance-name protocols msdp peer address],

Release Information Statement introduced in Junos OS Release 12.3.

Description Specify the hold-time period to usewhenmaintaining a connectionwith theMSDPpeer.

If a keepalivemessage is not received for thehold-timeperiod, theMSDPpeer connection

is terminated. According to the RFC 3618,Multicast Source Discovery Protocol (MSDP),

the recommended value for the hold-time period is 75 seconds.

The hold-time period must be longer than the keepalive interval.

Youmight want to change the hold-time period and keepalive timer for consistency in

a multi-vendor environment.

Default In JunosOS, thedefault hold-timeperiod is 75 seconds, and thedefault keepalive interval

is 60 seconds.

Options seconds—Hold time.

Range: 15 through 150 seconds

Default: 75 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Examples: ConfiguringMSDP on page 257

• keep-alive (Protocols MSDP) on page 899

• sa-hold-time (Protocols MSDP) on page 1026
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hold-time (Protocols PIM)

Syntax hold-time seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp bidirectional address address],
[edit logical-systems logical-system-name routing-instances instance-name protocols pim
rp bidirectional address address],

[edit protocols pim rp bidirectional address address],
[edit protocols pim rp local family (inet | inet6)],
[edit routing-instances instance-name protocols pim rp bidirectional address address],
[edit routing-instances routing-instance-name protocols pim rp local family (inet | inet6)]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Support for bidirectional RP addresses introduced in Junos OS Release 12.1.

Description Specify the time period for which a neighbor is to consider the sending routing device

(this routing device) to be operative (up).

Options seconds—Hold time.

Range: 1 through 255

Default: 150 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Local PIM RPs on page 124

• Example: Configuring Bidirectional PIM on page 201
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host-only-interface

Syntax host-only-interface;

Hierarchy Level [edit bridge-domains bridge-domain-name protocols igmp-snooping interface
interface-name],

[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id interface
interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping interface interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
vlan vlan-id igmp-snooping interface interface-name]

Release Information Statement introduced in Junos OS Release 8.5.

Description Configurean interfaceasahost-facing interface. IGMPqueries receivedon these interfaces

are dropped.

Default The interface can either be a host-side or multicast-router interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697
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host-outbound-traffic (Multicast Snooping)

Syntax host-outbound-traffic {
forwarding-class class-name;
dot1p number;

}

Hierarchy Level [editmulticast-snooping-options],
[edit bridge-domains bridge-domain-namemulticast-snooping-options],
[edit routing-instances routing-instance-namemulticast-snooping-options],
[edit routing-instances routing-instance-name bridge-domains bridge-domain-name]

Release Information Statement introduced in Junos OS Release 12.3.

Description OnanMXSeries router inanetworkenabled forCETserviceand IGMPsnooping, configure

multicast forwarding class and IEEE 802.1p value to rewrite of IGMP self generated

packets.

Options • class-name—Name of the forwarding class.

• number—802.1p priority number.

Range: 0 through 7

Default: 0

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Multicast Snooping on page 670

• Configuring IGMP Snooping on page 695
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idle-standby-path-switchover-delay

Syntax idle-standby-path-switchover-delay <seconds>;

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced in Junos OS Release 12.2.

Description Configure the time interval after which an ECMP join is moved to the standby path in the

absence of traffic on the path.

In the absence of this statement, ECMP joins are not moved to the standby path until

traffic is detected on the path.

Options <seconds>—Time interval after which an ECMP join is moved to the standby RPF path

in the absence of traffic on the path.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIMMake-Before-Break Join Load Balancing on page 574

• Configuring PIM Join Load Balancing on page 107

• clear pim join-distribution on page 1141

• join-load-balance on page 897

• standby-path-creation-delay on page 1051
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igmp

Syntax igmp {
accounting;
interface interface-name {
disable;
(accounting | no-accounting);
group-limit limit;
group-policy [ policy-names ];
immediate-leave;
oif-mapmap-name;
passive;
promiscuous-mode;
ssm-map ssm-map-name;
ssm-map-policy ssm-map-policy-name;
static {
groupmulticast-group-address {
exclude;
group-count number;
group-increment increment;
source ip-address {
source-count number;
source-increment increment;

}
}

}
version version;

}
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols],
[edit protocols]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Enable IGMP on the router. IGMPmust be enabled for the router to receive multicast

packets.

The remaining statements are explained separately.

Default IGMP is disabled on the router. IGMP is automatically enabled on all broadcast interfaces

when you configure Protocol Independent Multicast (PIM) or Distance Vector Multicast

Routing Protocol (DVMRP).
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Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling IGMP on page 27
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igmp-snooping

Syntax igmp-snooping {
immediate-leave;
interface interface-name {
group-limit limit;
host-only-interface;
immediate-leave;
multicast-router-interface;
static {
group ip-address {
source ip-address;

}
}

}
proxy {
source-address ip-address;

}
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;
vlan vlan-id {
immediate-leave;
interface interface-name {
group-limit limit;
host-only-interface;
immediate-leave;
multicast-router-interface;
static {
group ip-address {
source ip-address;

}
}

}
proxy {
source-address ip-address;

}
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;

}
}

Hierarchy Level [edit bridge-domains bridge-domain-name protocols],
[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols]
[edit routing-instances routing-instance-name protocols]
[edit protocols]

Release Information Statement introduced in Junos OS Release 8.5.

Description Enable IGMP snooping on the router.
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NOTE: IGMP snoopingmust be disabled on the router before enabling ISSU.

Default IGMP snooping is disabled on the router.

Options The statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding IGMP Snooping on page 692

• IGMP Snooping in MC-LAG Active-Active Mode

ignore-stp-topology-change

Syntax ignore-stp-topology-change;

Hierarchy Level [edit bridge-domains bridge-domain-namemulticast-snooping-options],
[edit routing-instances routing-instance-name bridge-domains bridge-domain-name
multicast-snooping-options]

Release Information Statement introduced in Junos OS Release 9.5.

Description Ignoremessages about spanning tree topology change notification bridge protocol data

unit (BPDU). This statement is supported for the virtual-switch routing instance type

only.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Multicast Snooping on page 671
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immediate-leave (Bridge Domains)

Syntax immediate-leave;

Hierarchy Level [edit bridge-domains bridge-domain-name protocols igmp-snooping],
[edit bridge-domains bridge-domain-name protocols igmp-snooping interface
interface-name],

[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id interface
interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping interface interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
vlan vlan-id igmp-snooping interface interface-name]

Release Information Statement introduced in Junos OS Release 8.5.

Description The immediate leave setting is useful for minimizing the leave latency of IGMP

memberships.When this setting is enabled, the routingdevice leaves themulticast group

immediately after the last host leaves the multicast group.

The immediate-leave setting enables host tracking,meaning that the device keeps track

of the hosts that send join messages. This allows IGMP to determine when the last host

sends a leavemessage for the multicast group.

When the immediate leave setting is enabled, the device removes an interface from the

forwarding-table entrywithout first sending IGMPgroup-specific queries to the interface.

The interface is pruned from themulticast tree for the multicast group specified in the

IGMP leavemessage. The immediate leave setting ensures optimal bandwidth

management for hosts on a switched network, even whenmultiplemulticast groups are

being used simultaneously.

When immediate leave isdisabledandonehost sendsa leavegroupmessage, the routing

device first sends a group query to determine if another receiver responds. If no receiver

responds, the routing device removes all hosts on the interface from themulticast group.

Immediate leave is disabled by default for both IGMP version 2 and IGMP version 3.

NOTE: Although host tracking is enabled for IGMPv2 andMLDv1 when you
enable immediate leave, use immediate leavewith these versions onlywhen
there is one host on the interface. The reason is that IGMPv2 andMLDv1 use
a report suppressionmechanismwherebyonlyonehostonan interfacesends
a group join report in response to amembership query. The other interested
hosts suppress their reports. The purpose of this mechanism is to avoid a
flood of reports for the same group. But it also interferes with host tracking,
because the router only knows about the one interested host and does not
know about the others.
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Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697
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immediate-leave (Protocols IGMP)

Syntax immediate-leave;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced in Junos OS Release 8.3.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description The immediate leave setting is useful for minimizing the leave latency of IGMP

memberships.When this setting is enabled, the routingdevice leaves themulticast group

immediately after the last host leaves the multicast group.

The immediate leave setting enables host tracking, meaning that the device keeps track

of the hosts that send join messages. This allows IGMP to determine when the last host

sends a leavemessage for the multicast group.

When the immediate leave setting is enabled, the device removes an interface from the

forwarding-table entrywithout first sending IGMPgroup-specific queries to the interface.

The interface is pruned from themulticast tree for the multicast group specified in the

IGMP leavemessage. The immediate leave setting ensures optimal bandwidth

management for hosts on a switched network, even whenmultiplemulticast groups are

being used simultaneously.

When immediate leave isdisabledandonehost sendsa leavegroupmessage, the routing

device first sends a group query to determine if another receiver responds. If no receiver

responds, the routing device removes all hosts on the interface from themulticast group.

Immediate leave is disabled by default for both IGMP version 2 and IGMP version 3.

NOTE: Although host tracking is enabled for IGMPv2 andMLDv1 when you
enable immediate leave, use immediate leavewith these versions onlywhen
there is one host on the interface. The reason is that IGMPv2 andMLDv1 use
a report suppressionmechanismwherebyonlyonehostonan interfacesends
a group join report in response to amembership query. The other interested
hosts suppress their reports. The purpose of this mechanism is to avoid a
flood of reports for the same group. But it also interferes with host tracking,
because the router only knows about the one interested host and does not
know about the others.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Specifying Immediate-Leave Host Removal for IGMP on page 30
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immediate-leave (Protocols MLD)

Syntax immediate-leave;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced in Junos OS Release 8.3.

Description The immediate leave setting is useful for minimizing the leave latency of MLD

memberships.When this setting is enabled, the routingdevice leaves themulticast group

immediately after the last host leaves the multicast group.

The immediate-leave setting enables host tracking,meaning that the device keeps track

of the hosts that send join messages. This allows MLD to determine when the last host

sends a leavemessage for the multicast group.

When the immediate leave setting is enabled, the device removes an interface from the

forwarding-table entry without first sendingMLD group-specific queries to the interface.

The interface is pruned from themulticast tree for the multicast group specified in the

MLD leavemessage. The immediate leave setting ensures optimal bandwidth

management for hosts on a switched network, even whenmultiplemulticast groups are

being used simultaneously.

When immediate leave isdisabledandonehost sendsa leavegroupmessage, the routing

device first sends a group query to determine if another receiver responds. If no receiver

responds, the routing device removes all hosts on the interface from themulticast group.

Immediate leave is disabled by default for both MLD version 1 and MLD version 2.

NOTE: Although host tracking is enabled for IGMPv2 andMLDv1 when you
enable immediate leave, use immediate leavewith these versions onlywhen
there is one host on the interface. The reason is that IGMPv2 andMLDv1 use
a report suppressionmechanismwherebyonlyonehostonan interfacesends
a group join report in response to amembership query. The other interested
hosts suppress their reports. The purpose of this mechanism is to avoid a
flood of reports for the same group. But it also interferes with host tracking,
because the routing device only knows about the one interested host and
does not know about the others.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Specifying Immediate-Leave Host Removal for MLD on page 57
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import (Protocols DVMRP)

Syntax import [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols dvmrp],
[edit protocols dvmrp]

Release Information Statement introduced before Junos OS Release 7.4.

Description Apply one or more policies to routes being imported into the routing table from DVMRP.

If you specify more than one policy, they are evaluated in the order specified, from first

to last, and the first matching policy is applied to the route. If nomatch is found, DVMRP

shares with the routing table only those routes that were learned from DVMRP routers.

Options policy-names—Name of one or more policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• export on page 824

• Example: Configuring DVMRP to Announce Unicast Routes on page 302
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import (Protocols MSDP)

Syntax import [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-name protocolsmsdp group group-name],
[edit logical-systems logical-system-nameprotocolsmsdpgroupgroup-namepeeraddress],
[edit logical-systems logical-system-name protocolsmsdp peer address],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name peer address],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp peer address],

[edit protocolsmsdp],
[edit protocolsmsdp group group-name],
[edit protocolsmsdp group group-name peer address],
[edit protocolsmsdp peer address],
[edit routing-instances routing-instance-name protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp group group-name],
[edit routing-instances routing-instance-name protocolsmsdp group group-name
peer address],

[edit routing-instances routing-instance-name protocolsmsdp peer address]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply one or more policies to routes being imported into the routing table fromMSDP.

Options policy-names—Name of one or more policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDP in a Routing Instance on page 260

• export on page 825
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import (Protocols PIM)

Syntax import [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply one or more policies to routes being imported into the routing table from PIM. Use

the import statement to filter PIM join messages and prevent them from entering the

network.

Options policy-names—Name of one or more policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Filtering Incoming PIM Join Messages on page 157
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import (Protocols PIM Bootstrap)

Syntax import [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp bootstrap (inet | inet6)],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp bootstrap (inet | inet6)],

[edit protocols pim rp bootstrap (inet | inet6)],
[edit routing-instances routing-instance-name protocols pim rp bootstrap (inet | inet6)]

Release Information Statement introduced in Junos OS Release 7.6.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply one or more import policies to control incoming PIM bootstrapmessages.

Options policy-names—Name of one or more import policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Bootstrap Properties for IPv4 on page 130

• Configuring PIM Bootstrap Properties for IPv4 or IPv6 on page 131

• export (Bootstrap) on page 827
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import-target

Syntax import-target {
target {
target-value;
receiver target-value;
sender target-value;

}
unicast {
receiver;
sender;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
mvpn route-target],

[edit routing-instances routing-instance-name protocols mvpn route-target]

Release Information Statement introduced in Junos OS Release 8.4.

Description Enable you tooverride theLayer 3VPN import andexport route targetsused for importing

and exporting routes for the MBGPMVPN NLRI.

Options The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring VRF Route Targets for Routing Instances for an MBGPMVPN

inclusive

Syntax inclusive;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
mvpn autodiscovery-onlyintra-as],

[edit routing-instances routing-instance-nameprotocolsmvpnautodiscovery-only intra-as],

Release Information Statement introduced in Junos OS Release 9.4.

Description For draft-rosen 7, enable the MVPN control plane for autodiscovery only, using intra-AS

autodiscovery routes over an inclusive provider multicast service interface (PMSI).

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Source-Specific Multicast for Draft-Rosen Multicast VPNs on

page 324
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infinity

Syntax infinity [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols pim spt-threshold],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim spt-threshold],

[edit protocols pim spt-threshold],
[edit routing-instances routing-instance-name protocols pim spt-threshold]

Release Information Statement introduced in Junos OS Release 8.0.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Apply one ormore policies to set the SPT threshold to infinity for a source-group address

pair. Use the infinity statement to prevent the last-hop routing device from transitioning

from the RPT rooted at the RP to an SPT rooted at the source for that source-group

address pair.

Options policy-names—Name of one or more policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring the PIM SPT Threshold Policy on page 174
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ingress-replication

Syntax ingress-replication {
create-new-ucast-tunnel;
label-switched-path {
label-switched-path-template {
(template-name | default-template);

}
}

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel],

[edit protocols mvpn inter-region-template template template-name all-regions],
[edit protocols mvpn inter-region-template template template-name region region-name],
[edit routing-instances routing-instance-name provider-tunnel],
[edit routing-instances routing-instance-nameprovider-tunnel selectivegroupaddresssource
source-address]

Release Information Statement introduced in Junos OS Release 10.4.

Description A provider tunnel type used for passing multicast traffic between routers through the

MPLS cloud, or between PE routers when using MVPN. The ingress replication provider

tunnel uses MPLS point-to-point LSPs to create the multicast distribution tree.

Optionally, you can specify a label-switched path template. If you configure

ingress-replication label-switched-pathanddonot include label-switched-path-template,

ingress replication works with existing LDP or RSVP tunnels. If you include

label-switched-path-template, the tunnels must be RSVP.

Options create-new-ucast-tunnel—A new unicast tunnel to the destination that is created and

used for ingress replication. The unicast tunnel is deleted later if the destination is

no longer included in the multicast distribution tree. A template must be specified

when and only when create-new-ucast-tunnel is included in the configuration..

template-name—Name of the point-to-point LSP used for the new unicast tunnel.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Ingress Replication for IP Multicast Using MBGPMVPNs on

page 415

• Configuring Routing Instances for an MBGPMVPN

• create-new-ucast-tunnel on page 808

• mpls-internet-multicast on page 939
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inet (AMT Protocol)

Syntax inet {
anycast-prefix ip-prefix/<prefix-length>;
local-address ip-address;

}

Hierarchy Level [edit logical-systems logical-system-name protocols amt relay family],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
amt relay family],

[edit protocols amt relay family],
[edit routing-instances routing-instance-name protocols amt relay family]

Release Information Statement introduced in Junos OS Release 10.2.

Description Specify the IPv4 local address and anycast prefix for Automatic Multicast Tunneling

(AMT) relay functions.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the AMT Protocol on page 287

inet-mdt

Syntax inet-mdt;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pimmvpn family inet autodiscovery],

[edit routing-instances routing-instance-nameprotocolspimmvpn family inetautodiscovery]

Release Information Statement introduced in Junos OS Release 9.4.

Statement moved to [..protocols pimmvpn family inet] from [.. protocols pimmvpn] in

Junos OS Release 13.3.

Description For draft-rosen 7, configure the PE router in a VPN to use an SSMmulticast distribution

tree (MDT) subsequent address family identifier (SAFI) NLRI .

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Source-Specific Multicast for Draft-Rosen Multicast VPNs on

page 324
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inet-mvpn (BGP)

Syntax inet-mvpn {
signaling {
accepted-prefix-limit {
maximum number;
teardown percentage {
idle-timeout (forever |minutes);

}
}
damping;
loops number;
prefix-limit {
maximum number;
teardown percentage {
idle-timeout (forever |minutes);

}
}

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols bgp family],
[edit protocols bgp family],
[edit logical-systems logical-system-name protocols bgp group group-name family],
[edit protocols bgp group group-name family]

Release Information Statement introduced in Junos OS Release 8.4.

Description Enable the inet-mvpn address family in BGP.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring NLRI Parameters for an MBGPMVPN
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inet-mvpn (VRF Advertisement)

Syntax inet-mvpn;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
vrf-advertise-selective family],

[edit routing-instances routing-instance-name vrf-advertise-selective family]

Release Information Statement introduced in Junos OS Release 10.1.

Description Enable IPv4 MVPN routes to be advertised from the VRF instance.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Limiting Routes to Be Advertised by an MVPN VRF Instance

inet6-mvpn (BGP)

Syntax inet6-mvpn {
signaling {
accepted-prefix-limit {
maximum number;
teardown percentage {
idle-timeout (forever |minutes);

}
}
loops number
prefix-limit {
maximum number;
teardown percentage {
idle-timeout (forever |minutes);

}
}

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols bgp family],
[edit protocols bgp family],
[edit logical-systems logical-system-name protocols bgp group group-name family],
[edit protocols bgp group group-name family]

Release Information Statement introduced in Junos OS Release 10.0.

Description Enable the inet6-mvpn address family in BGP.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring NLRI Parameters for an MBGPMVPN

• BGP Feature Guide for Routing Devices
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inet6-mvpn (VRF Advertisement)

Syntax inet6-mvpn;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
vrf-advertise-selective family],

[edit routing-instances routing-instance-name vrf-advertise-selective family],

Release Information Statement introduced in Junos OS Release 10.1.

Description Enable IPv6 MVPN routes to be advertised from the VRF instance.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Limiting Routes to Be Advertised by an MVPN VRF Instance

install-discard (Protocols MVPN)

Syntax install-discard {
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
mvpn],

[edit routing-instances routing-instance-name protocols mvpn]

Release Information Statement introduced in Junos OS Release 15.1R5.

Description Enable install-discard when you are usingmin-rate to control traffic through egress PEs,

and youwant to count traffic on the egress PEs even though there is noMVPN join state.

Discard routes are installed on the provider tunnel as the data arrives.

When this setting is enabled in shared tree data distribution mode (RPT-SPT), MVPN

does not install Type 6 (*,G) forwarding routes. Note that the install-discard command

is intended only to provide amethod for egress PEs to count traffic towards themin-rate

in the case where there is no MVPN state on the PE (and so the flows would otherwise

not be included in themin-rate evaluation.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• min-rate
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interface (Bridge Domains)

Syntax interface interface-name {
group-limit limit;
host-only-interface;
multicast-router-interface;
static {
group ip-address {
source ip-address;

}
}

}

Hierarchy Level [edit bridge-domains bridge-domain-name protocols igmp-snooping],
[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id],
[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
vlan vlan-id igmp-snooping]

Release Information Statement introduced in Junos OS Release 8.5.

Description Enable IGMP snooping on an interface and configure interface-specific properties.

Options interface-name—Name of the interface. Specify the full interface name, including the

physical and logical address components. Toconfigureall interfaces, youcanspecify

all.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697
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interface (MLD Snooping)

Syntax interface (all | interface-name) {
group-limit limit;
host-only-interface;
immediate-leave;
multicast-router-interface;
static {
group ip-address {
source ip-address;

}
}

}

Hierarchy Level [edit protocols mld-snooping vlan (all | vlan-name)]
[edit routing-instances instance-name protocols mld-snooping vlan ( vlan-name)]

Release Information Statement introduced in Junos OS Release 12.1 for EX Series switches.

Support at the [edit routing-instances instance-name protocolsmld-snooping vlan

vlan-name] hierarchy introduced in Junos OS Release 13.3 for EX Series switches.

Support for the group-limit, host-only-interface, and the immediate-leave statements

introduced in Junos OS Release 13.3 for EX Series switches.

Description ForMLDsnooping, configurean interfaceasastaticmulticast-router interface, ahost-side

interface, or a static member of a multicast group.

Options all—(All EX Series switches except EX9200) All interfaces in the VLAN.

interface-name—Name of the interface.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring MLD Snooping on a VLAN (CLI Procedure)
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interface (Protocols DVMRP)

Syntax interface interface-name {
disable;
hold-time seconds;
metricmetric;
mode (forwarding | unicast-routing);

}

Hierarchy Level [edit logical-systems logical-system-name protocols dvmrp],
[edit protocols dvmrp]

Release Information Statement introduced before Junos OS Release 7.4.

Description Enable DVMRP on an interface and configure interface-specific properties.

Options interface-name—Name of the interface. Specify the full interface name, including the

physical and logical address components. Toconfigureall interfaces, youcanspecify

all.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring DVMRP on page 298
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interface (Protocols IGMP)

Syntax interface interface-name {
disable;
(accounting | no-accounting);
group-limit limit;
group-policy [ policy-names ];
immediate-leave;
oif-mapmap-name;
passive;
promiscuous-mode;
ssm-map ssm-map-name;
ssm-map-policy ssm-map-policy-name;
static {
groupmulticast-group-address {
exclude;
group-count number;
group-increment increment;
source ip-address {
source-count number;
source-increment increment;

}
}

}
version version;

}

Hierarchy Level [edit logical-systems logical-system-name protocols igmp],
[edit protocols igmp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Enable IGMP on an interface and configure interface-specific properties.

Options interface-name—Name of the interface. Specify the full interface name, including the

physical and logical address components. Toconfigureall interfaces, youcanspecify

all.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling IGMP on page 27
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interface (Protocols MLD)

Syntax interface interface-name {
disable;
(accounting | no-accounting);
group-limit limit;
group-policy [ policy-names ];
group-threshold value;
immediate-leave;
log-interval seconds;
oif-map [map-names ];
passive;
ssm-map ssm-map-name;
ssm-map-policy ssm-map-policy-name;
static {
groupmulticast-group-address {
exclude;
group-count number
group-increment increment
source ip-address {
source-count number;
source-increment increment;

}
}

}
version version;

}

Hierarchy Level [edit logical-systems logical-system-name protocolsmld],
[edit protocolsmld]

Release Information Statement introduced before Junos OS Release 7.4.

Description Enable MLD on an interface and configure interface-specific properties.

Options interface-name—Name of the interface. Specify the full interface name, including the

physical and logical address components. Toconfigureall interfaces, youcanspecify

all.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling MLD on page 53
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interface (Protocols PIM)

Syntax interface (Protocols PIM) (all | interface-name) {
accept-remote-source;
disable;
bfd-liveness-detection {
authentication {
algorithmalgorithm-name;
key-chainkey-chain-name;
loose-check;

}
detection-time {
thresholdmilliseconds;

}
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
version (0 | 1 | automatic);

}
bidirectional {
df-election {
backoff-periodmilliseconds;
offer-periodmilliseconds;
robustness-count number;

}
}
family (inet | inet6) {
bfd-liveness-detection {
authentication {
algorithm algorithm-name;
key-chain key-chain-name;
loose-check;

}
detection-time {
thresholdmilliseconds;

}
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
version (0 | 1 | automatic);

}
disable;

}
hello-interval seconds;
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mode (bidirectional-sparse | bidirectional-sparse-dense | dense | sparse | sparse-dense);
neighbor-policy [ policy-names ];
override-intervalmilliseconds;
priority number;
propagation-delaymilliseconds;
reset-tracking-bit;
version version;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Enable PIM on an interface and configure interface-specific properties.

Options interface-name—Name of the interface. Specify the full interface name, including the

physical and logical address components. Toconfigureall interfaces, youcanspecify

all.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• PIM on Aggregated Interfaces on page 84
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interface (Routing Options)

Syntax interface interface-names {
maximum-bandwidth bps;
no-qos-adjust;
reverse-oif-mapping {
no-qos-adjust;

}
subscriber-leave-timer seconds;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast],

[edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-instances routing-instance-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced in Junos OS Release 8.3.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Enable multicast traffic on an interface.

TIP: You cannot enablemulticast traffic on an interface by using the
routing-optionsmulticast interface statement and configure PIM on the

interface.

Options interface-name—Names of the physical or logical interface.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Defining Interface Bandwidth Maximums on page 717

• Example: Configuring Multicast with Subscriber VLANs on page 719
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interface (Scoping)

Syntax interface [ interface-names ];

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast scope scope-name],

[edit logical-systems logical-system-name routing-optionsmulticast scope scope-name],
[edit routing-instances routing-instance-name routing-optionsmulticastscopescope-name],
[edit routing-optionsmulticast scope scope-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Configure the set of interfaces for multicast scoping.

Options interface-names—Names of the interfaces to scope. Specify the full interface name,

including the physical and logical address components. To configure all interfaces,

you can specify all.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Creating a Named Scope for Multicast Scoping on page 709
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interface (Virtual Tunnel in Routing Instances)

Syntax interface vt-fpc/pic/port.unit-number {
multicast;
primary;
unicast;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name],
[edit routing-instances routing-instance-name]

Release Information Statement introduced in Junos OS Release 9.4.

Description In a multiprotocol BGP (MBGP)multicast VPN (MVPN), configure a virtual tunnel (VT)

interface.

VT interfacesareneeded formulticast trafficon routingdevices that functionascombined

provider edge (PE) and provider core (P) routers to optimize bandwidth usage on core

links. VT interfaces prevent traffic replication when a P router also acts as a PE router

(an exit point for multicast traffic).

In anMBGPMVPNextranet, if there ismore than oneVRF routing instance on aPE router

that has receivers interested in receiving multicast traffic from the same source, VT

interfaces must be configured on all instances.

Starting in JunosOSRelease 12.3, youcanconfiguremultipleVT interfaces in each routing

instance. This provides redundancy. A VT interface can be used in only one routing

instance.

Options vt-fpc/pic/port.unit-number—Name of the VT interface.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example:ConfiguringRedundantVirtualTunnel Interfaces inMBGPMVPNsonpage528

• Example: Configuring MBGPMVPN Extranets on page 488
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interface-name

Syntax interface-name interface-name;

Hierarchy Level [edit logical-systems logical-system-name protocols pim default-vpn-source],
[edit protocols pim default-vpn-source]

Release Information Statement introduced in Junos OS Release 10.1.

Description Specify the primary loopback address configured in the default routing instance to use

as the source address when PIM hello messages, join messages, and prunemessages

are sent over multicast tunnel interfaces for interoperability with other vendors’ routers.

Options interface-name—Primary loopback address configured in the default routing instance to

use as the source address when PIM control messages are sent. Typically, the lo0.0

interface is specified for this purpose.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

intra-as

Syntax intra-as {
inclusive;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
mvpn autodiscovery-only],

[edit routing-instances routing-instance-name protocolsmvpn autodiscovery-only,]

Release Information Statement introduced in Junos OS Release 9.4.

Description For draft-rosen 7, enable the MVPN control plane for autodiscovery only, using intra-AS

autodiscovery routes.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Source-Specific Multicast for Draft-Rosen Multicast VPNs on

page 324
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join-load-balance

Syntax join-load-balance {
automatic;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Enable load balancing of PIM join messages across interfaces and routing devices.

Options automatic—Enablesautomatic loadbalancingofPIM joinmessages.Whenanew interface

or neighbor is introduced into thenetwork, ECMP joins are redistributedwithminimal

disruption to traffic.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Join Load Balancing on page 107

• clear pim join-distribution on page 1141 in the CLI Explorer
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join-prune-timeout

Syntax join-prune-timeout seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced in Junos OS Release 8.4.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure the timeout for the join state. If theperiodic join refreshmessage is not received

before the timeout expires, the join state is removed.

Options seconds—Number of seconds to wait for the periodic join message to arrive.

Range: 210 through 240 seconds

Default: 210 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Modifying the Join State Timeout on page 110
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keep-alive (Protocols MSDP)

Syntax keep-alive seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols msdp],
[edit logical-systems logical-system-nameprotocolsmsdpgroupgroup-namepeeraddress],
[edit logical-systems logical-system-name protocols msdp peer address],
[edit logical-systems logical-system-name routing-instances instance-nameprotocolsmsdp],
[edit logical-systems logical-system-name routing-instances instance-nameprotocolsmsdp
group group-name peer address],

[edit logical-systems logical-system-name routing-instances instance-nameprotocolsmsdp
peer address],

[edit protocols msdp],
[edit protocols msdp group group-name peer address],
[edit protocols msdp peer address],
[edit routing-instances instance-name protocols msdp],
[edit routing-instances instance-name protocols msdp group group-name peer address]
[edit routing-instances instance-name protocols msdp peer address],

Release Information Statement introduced in Junos OS Release 12.3.

Description Specify the keepalive interval to usewhenmaintaining a connectionwith theMSDPpeer.

If a keepalivemessage is not received for thehold-timeperiod, theMSDPpeer connection

is terminated. According to the RFC 3618,Multicast Source Discovery Protocol (MSDP),

the recommended value for the keepalive timer is 60 seconds.

The hold-time period must be longer than the keepalive interval.

Youmight want to change the keepalive interval and hold-time period for consistency

in a multi-vendor environment.

Default In JunosOS, thedefault hold-timeperiod is 75 seconds, and thedefault keepalive interval

is 60 seconds.

Options seconds—Keepalive interval.

Range: 10 through 60 seconds

Default: 60 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Examples: ConfiguringMSDP on page 257

• hold-time (Protocols MSDP) on page 862

• sa-hold-time (Protocols MSDP) on page 1026
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key-chain

Syntax key-chain key-chain-name;

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection authentication],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection authentication]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Specify the security keychain to use for BFD authentication.

Options key-chain-name—Nameof the security keychain to use for BFDauthentication. Thename

is a unique integer between 0 and 63. This must match one of the keychains in the

authentication-key-chains statement at the [edit security] hierarchy level.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD Authentication for PIM on page 218

• Understanding Bidirectional Forwarding Detection Authentication for PIM on page 215

• authentication on page 790
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label-switched-path-template (Multicast)

Syntax label-switched-path-template {
(default-template | lsp-template-name);

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel rsvp-te],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel ingress-replication label-switched-path],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group address source source-address rsvp-te],

[edit logical-systems logical-system-name routing-options dynamic-tunnels tunnel-name
rsvp-te entry-name],

[edit protocols mvpn inter-region-segmented template template-name region region-name
ingress-replication label-switched-path],

[edit protocols mvpn inter-region-segmented template template-name region region-name
rsvpe-te],

[edit protocols mvpn inter-region-template template template-name all-regions
ingress-replication label-switched-path],

[edit protocols mvpn inter-region-template template template-name all-regions rsvp-te],
[edit routing-instances routing-instance-name provider-tunnel ingress-replication
label-switched-path],

[edit routing-instances routing-instance-name provider-tunnel rsvp-te],
[edit routing-instances routing-instance-nameprovider-tunnel selectivegroupaddresssource
source-address rsvp-te],

[edit routing-options dynamic-tunnels tunnel-name rsvp-te entry-name]

Release Information Statement introduced in Junos OS Release 8.5.

Description Specify the LSP template. An LSP template is used as the basis for other dynamically

generated LSPs. This feature can be used for a number of applications, including

point-to-multipoint LSPs, flooding VPLS traffic, configuring ingress replication for IP

multicast using MBGPMVPNs, and to enable RSVP automaticmesh. There is no default

setting for the label-switched-path-template statement, so youmust configure either

the default-template using the default-template option, or youmust specify the name

of your preconfigured LSP template.

Options default-template—Specify that the default LSP template be used for the dynamically

generated LSPs.

lsp-template-name—Specify the name of an LSP to be used as a template for the

dynamically generated LSPs.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

Example: Configuring Ingress Replication for IP Multicast Using MBGPMVPNs on

page 415

•

• Configuring Point-to-Multipoint LSPs for an MBGPMVPN
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• Flooding Unknown Traffic Using Point-to-Multipoint LSPs in VPLS

• Configuring RSVP Automatic Mesh

ldp-p2mp

Syntax ldp-p2mp;

Hierarchy Level [edit logical-systems logical-system-name routing-instances instance-nameprovider-tunnel],
[edit logical-systems logical-system-name routing-instances instance-nameprovider-tunnel
selective wildcard-group-inet wildcard-source],

[edit logical-systems logical-system-name routing-instances instance-nameprovider-tunnel
selective wildcard-group-inet6 wildcard-source],

[edit logical-systems logical-system-name routing-instances instance-nameprovider-tunnel
selective group group-prefixwildcard-source],

[edit logical-systems logical-system-name routing-instances instance-nameprovider-tunnel
selective group group-prefix source source-prefix],

[edit protocols mvpn inter-region-template template template-name all-regions],
[edit protocols mvpn inter-region-template template template-name region region-name],
[edit routing-instances instance-name provider-tunnel],
[edit routing-instances instance-name provider-tunnel selective wildcard-group-inet
wildcard-source],

[edit routing-instances instance-name provider-tunnel selective wildcard-group-inet6
wildcard-source],

[edit routing-instances instance-name provider-tunnel selective group group-prefix
wildcard-source],

[edit routing-instances instance-name provider-tunnel selective group group-prefix source
source-prefix]

Release Information Statement introduced in Junos OS Release 11.2.

Description Specify a point-to-multipoint provider tunnel with LDP signalling for an MBGPMVPN.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Point-to-Multipoint LDP LSPs as the Data Plane for Intra-AS

MBGPMVPNs on page 410
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leaf-tunnel-limit-inet (MVPN Selective Tunnels)

Syntax leaf-tunnel-limit-inet number;

Hierarchy Level [edit logical-systems logical-system-name routing-instances instance-nameprovider-tunnel
selective],

[edit routing-instances instance-name provider-tunnel selective]

Release Information Statement introduced in Junos OS Release 13.3.

Description Configure the maximum number of selective leaf tunnels for IPv4 control-plane routes.

The purpose of the leaf-tunnel-limit-inet statement is to supplement the multicast

forwarding-cache limit when the MVPN rpt-sptmode is configured and when traffic is

flowing through selective service provider multicast service inteface (S-PMSI) tunnels

and is forwarded by way of the (*,G) entry, even though the forwarding cache limit has

already blocked the forwarding entries from being created.

The leaf-tunnel-limit-inet statement limits thenumberofType-4 leafautodiscovery (AD)

routemessages that can be originated by receiver provider edge (PE) routers in response

to receiving from the sender PE router S-PMSI AD routes with the

leaf-information-required flag set. Thus, this statement limits the number of leaf nodes

that are created when a selective tunnel is formed.

You can configure the statement only when the MVPNmode is rpt-spt.

This statement is independent of the cmcast-joins-limit-inet statement and of the

forwarding-cache threshold statement.

Setting the leaf-tunnel-limit-inet statement or reducing the value of the limit does not

alter or delete the already existing and installed routes. If needed, you can run the clear

pim joincommand to force the limit to takeeffect. Those routes that cannotbeprocessed

because of the limit are added to a queue, and this queue is processed when the limit is

removed or increased and when existing routes are deleted.

Default Unlimited

Options number—Maximum number of selective leaf tunnels for IPv4.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• • Examples: Configuring the Multicast Forwarding Cache on page 735

• Example: Configuring MBGPMulticast VPN Topology Variations on page 468
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leaf-tunnel-limit-inet6 (MVPN Selective Tunnels)

Syntax leaf-tunnel-limit-inet6 number;

Hierarchy Level [edit logical-systems logical-system-name routing-instances instance-nameprovider-tunnel
selective],

[edit routing-instances instance-name provider-tunnel selective]

Release Information Statement introduced in Junos OS Release 13.3.

Description Configure the maximum number of selective leaf tunnels for IPv6 control-plane routes.

The purpose of the leaf-tunnel-limit-inet6 statement is to supplement the multicast

forwarding-cache limit when the MVPN rpt-sptmode is configured and when traffic is

flowing through selective service provider multicast service inteface (S-PMSI) tunnels

and is forwarded by way of the (*,G) entry, even though the forwarding cache limit has

already blocked the forwarding entries from being created.

The leaf-tunnel-limit-inet6 statement limits the number of Type-4 leaf autodiscovery

(AD) route messages that can be originated by receiver provider edge (PE) routers in

response to receiving from the sender PE router S-PMSI AD routes with the

leaf-information-required flag set. Thus, this statement limits the number of leaf nodes

that are created when a selective tunnel is formed.

You can configure the statement only when the MVPNmode is rpt-spt.

This statement is independent of the cmcast-joins-limit-inet6 statement and of the

forwarding-cache threshold statement.

Setting the leaf-tunnel-limit-inet6 statement or reducing the value of the limit does not

alter or delete the already existing and installed routes. If needed, you can run the clear

pim joincommand to force the limit to takeeffect. Those routes that cannotbeprocessed

because of the limit are added to a queue, and this queue is processed when the limit is

removed or increased and when existing routes are deleted.

Default Unlimited

Options number—Maximum number of selective leaf tunnels for IPv6.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Examples: Configuring the Multicast Forwarding Cache on page 735

• Example: Configuring MBGPMulticast VPN Topology Variations on page 468
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listen

Syntax listen address <port port>;

Hierarchy Level [edit logical-systems logical-system-name protocols sap],
[edit protocols sap]

Release Information Statement introduced before Junos OS Release 7.4.

Description Specify an address and optionally a port onwhich SAP and SDP listen, in addition to the

default SAPaddress and port onwhich they always listen, 224.2.127.254:9875. To specify

multiple additional addresses or pairs of address and port, includemultiple listen

statements.

Options address—(Optional) Address on which SAP listens for session advertisements.

Default: 224.2.127.254

port port—(Optional) Port on which SAP listens for session advertisements.

Default: 9875

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the Session Announcement Protocol on page 279
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local

Syntax local {
disable;
address address;
family (inet | inet6) {
disable;
address address;
anycast-pim {
local-address address;
rp-set {
address address <forward-msdp-sa>;

}
}
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
override;
priority number;

}
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
override;
priority number;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

The remaining statements are explained separately.

Description Configure the routing device’s RP properties.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Local PIM RPs on page 124
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local-address (Protocols AMT)

Syntax local-address ip-address;

Hierarchy Level [edit logical-systems logical-system-name protocols amt relay family inet],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
amt relay family inet],

[edit protocols amt relay family inet],
[edit routing-instances routing-instance-name protocols amt relay family inet]

Release Information Statement introduced in Junos OS Release 10.2.

Description Specify the local unique IPaddress to send inAutomaticMulticast Tunneling (AMT) relay

advertisement messages, for use as the IP source of AMT control messages, and as the

source of the data tunnel encapsulation. The address can be configured on any interface

in the system. Typically, the router’s lo0.0 loopback address is used for configuring the

AMT local address in thedefault routing instance, and the router’s lo0.n loopbackaddress

is used for configuring the AMT local address in VPN routing instances.

Default None. The local address must be configured.

Options ip-address—Unique unicast IP address.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the AMT Protocol on page 287
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local-address (Protocols MSDP)

Syntax local-address address;

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-name protocolsmsdp group group-name],
[edit logical-systems logical-system-nameprotocolsmsdpgroupgroup-namepeeraddress],
[edit logical-systems logical-system-name protocolsmsdp peer address],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name peer address],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp peer address],

[edit protocolsmsdp],
[edit protocolsmsdp group group-name],
[edit protocolsmsdp group group-name peer address],
[edit protocolsmsdp peer address],
[edit routing-instances routing-instance-name protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp group group-name],
[edit routing-instances routing-instance-name protocolsmsdp group group-name
peer address],

[edit routing-instances routing-instance-name protocolsmsdp peer address]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the local end of an MSDP session. Youmust configure at least one peer for

MSDPto function.Whenconfiguringapeer, youmust include this statement. Thisaddress

is used to accept incoming connections to the peer and to establish connections to the

remote peer.

Options address—IP address of the local end of the connection.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDP in a Routing Instance on page 260
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local-address (Protocols PIM)

Syntax local-address address;

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp local family (inet | inet6)
anycast-pim],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp local family (inet | inet6) anycast-pim],

[edit protocols pim rp local family (inet | inet6) anycast-pim],
[edit routing-instances routing-instance-name protocols pim rp local family (inet | inet6)
anycast-pim]

Release Information Statement introduced in Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure the routing device local address for the anycast rendezvous point (RP). If this

statement is omitted, the router ID is used as this address.

Options address—Anycast RP IPv4 or IPv6 address, depending on family configuration.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM AnycastWith or Without MSDP on page 142
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local-address (Routing Options)

Syntax local-address address;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast backup-pe-group group-name],

[edit logical-systems logical-system-name routing-optionsmulticast backup-pe-group
group-name],

[edit routing-instances routing-instance-name routing-optionsmulticast backup-pe-group
group-name],

[edit routing-optionsmulticast backup-pe-group group-name]

Release Information Statement introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement added to the multicast hierarchy in Junos OS Release 13.2.

Description Configure theaddressof the localPE for ingressPE redundancywhenpoint-to-multipoint

LSPs are used for multicast distribution.

Options address—Address of local PEs in the backup group.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Ingress PE Redundancy on page 743
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log-interval (PIM Entries)

Syntax log-interval value;

Hierarchy Level [edit logical-systems logical-system-name protocols pim sglimit],
[edit logical-systems logical-system-name protocols pim sglimit family],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim sglimit],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim sglimit family],

[edit protocols pim sglimit],
[edit protocols pim sglimit family],
[edit routing-instances routing-instance-name protocols pim sglimit],
[edit routing-instances routing-instance-name protocols pim sglimit family],
[edit logical-systems logical-system-name protocols pim rp group-rp-mapping],
[edit logical-systems logical-system-name protocols pim rp group-rp-mapping family],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp group-rp-mapping],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp group-rp-mapping family],

[edit protocols pim rp group-rp-mapping],
[edit protocols pim rp group-rp-mapping family],
[edit routing-instances routing-instance-name protocols pim rp group-rp-mapping],
[edit routing-instances routing-instance-name protocols pim rp group-rp-mapping family],
[edit logical-systems logical-system-name protocols pim rp register-limit],
[edit logical-systems logical-system-name protocols pim rp register-limit family],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp register-limit],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp register-limit family],

[edit protocols pim rp register-limit],
[edit protocols pim rp register-limit family],
[edit routing-instances routing-instance-name protocols pim rp register-limit],
[edit routing-instances routing-instance-name protocols pim rp register-limit family],

Release Information Statement introduced in Junos OS Release 12.2.

Description Configure the amount of time between log messages.

Options seconds—Minimum time interval (in seconds) between log messages. To configure the

time interval, youmust explicitly configure themaximumnumber of entries received

with themaximum statement. You can apply the log interval to incoming PIM join

messages, PIM register messages, and group-to-RPmappings.

Range: 1 through 65,535

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• add new concept and example topic to related topic list.

• clear pim join on page 1139
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log-interval (Protocols IGMP Interface)

Syntax log-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced in Junos OS Release 12.2.

Description Specify the minimum time interval (in seconds) between sending consecutive log

messages to the system log formulticast groups. To configure the time interval, youmust

specify the maximum number of multicast groups allowed on the interface. Youmust

configure the group-limit statement before you configure the log-interval statement.

To confirm the configured log interval on the interface, use the show igmp interface

command.

Default By default, there is no configured time interval.

Options seconds—Minimumtime interval (in seconds)between logmessages. Youmust explicitly

configure the group-limit to configure a time interval to send log messages.

Range: 6 through 32,767 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Limiting the Number of IGMPMulticast Group Joins on Logical Interfaces on page 44

• group-limit on page 851

• group-threshold on page 859
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log-interval (Protocols MLD Interface)

Syntax log-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced in Junos OS Release 12.2.

Description Specify the minimum time interval (in seconds) between sending consecutive log

messages to the system log formulticast groups. To configure the time interval, youmust

specify the maximum number of multicast groups allowed on the interface.

To confirm the configured log interval on the interface, use the showmld interface

command.

Default By default, there is no configured time interval.

Options seconds—Minimumtime interval (in seconds)between logmessages. Youmust explicitly

configure the group-limit to configure a time interval to send log messages.

Range: 6 through 32,767 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring theNumber ofMLDMulticastGroup Joins on Logical Interfaces onpage 70

• group-limit on page 853

• group-threshold on page 860
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log-interval (Protocols MSDP)

Syntax log-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp active-source-limit],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp active-source-limit],

[edit protocolsmsdp active-source-limit],
[edit routing-instances routing-instance-name protocolsmsdp active-source-limit]

Release Information Statement introduced in Junos OS Release 12.2

Description Specify the minimum time interval (in seconds) between sending consecutive log

messages to the system log for MSDP active source messages. To configure the time

interval, youmustspecify themaximumnumberofMSDPactivesourcemessages received

by the device.

To confirm the configured log interval, use the showmsdp source-active command.

Options seconds—Minimumtime interval (in seconds)between logmessages. Youmust explicitly

configure themaximum value to configure a time interval to send log messages.

Range: 6 through 32,767 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDPwith Active Source Limits and Mesh Groups on page 268

• log-warning

• maximum on page 919
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log-warning (Protocols MSDP)

Syntax log-warning value;

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp active-source-limit],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp active-source-limit],

[edit protocolsmsdp active-source-limit],
[edit routing-instances routing-instance-name protocolsmsdp active-source-limit]

Release Information Statement introduced in Junos OS Release 12.2

Description Specify the threshold at which the device logs a warning message in the system log for

received MSDP active sourcemessages. This threshold is a percentage of themaximum

number of MSDP active source messages received by the device.

Toconfirm theconfiguredwarning threshold, use the showmsdpsource-activecommand.

Options value—Percentage of the number of active source messages that starts triggering the

warnings. Youmust explicitly configure themaximum value to configure a warning

threshold value.

Range: 1 through 100

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDPwith Active Source Limits and Mesh Groups on page 268

• log-interval

• maximum on page 919
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log-warning (Multicast Forwarding Cache)

Syntax log-warning value;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast forwarding-cache threshold],

[edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast forwarding-cache family (inet | inet6)threshold],

[edit logical-systems logical-system-name routing-optionsmulticast forwarding-cache
threshold],

[edit logical-systems logical-system-name routing-optionsmulticast forwarding-cache
family (inet | inet6) threshold],

[edit routing-instances routing-instance-name routing-optionsmulticast forwarding-cache
threshold],

[edit routing-instances routing-instance-name routing-optionsmulticast forwarding-cache
family (inet | inet6) threshold],

[edit routing-optionsmulticast forwarding-cache threshold],
[edit routing-optionsmulticast forwarding-cache family (inet | inet6) threshold]

Release Information Statement introduced in Junos OS Release 12.2.

Description Specify the threshold at which the device logs a warning message in the system log for

multicast forwarding cache entries. This threshold is a percentage of the maximum

number of multicast forwarding cache entries received by the device. Configuring the

threshold statement globally for the multicast forwarding cache or including the family

statement to configure the thresholds for the IPv4 and IPv6multicast forwarding caches

are mutually exclusive.

To confirm the configured warning threshold, use the showmulticast forwarding-cache

statistics command.

Options value—Percentageof thenumberofmulticast forwardingcacheentries that canbeadded

to the cache that starts triggering the warning. Youmust explicitly configure the

suppress value to configure a warning threshold value.

Range: 1 through 100

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring the Multicast Forwarding Cache on page 736
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loose-check

Syntax loose-check;

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection authentication],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection authentication]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Specify loose authentication checking on the BFD session. Use loose authentication for

transitional periods only when authentication might not be configured at both ends of

the BFD session.

By default, strict authentication is enabled and authentication is checked at both ends

of each BFD session. Optionally, to smoothmigration from nonauthenticated sessions

to authenticated sessions, you can configure loose checking. When loose checking is

configured, packets are accepted without authentication being checked at each end of

the session.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD Authentication for PIM on page 218

• Understanding Bidirectional Forwarding Detection Authentication for PIM on page 215

• authentication on page 790
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mapping-agent-election

Syntax (mapping-agent-election | no-mapping-agent-election);

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp auto-rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp auto-rp],

[edit protocols pim rp auto-rp],
[edit routing-instances routing-instance-name protocols pim rp auto-rp]

Release Information Statement introduced in Junos OS Release 7.5.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure the routing device mapping announcements as amapping agent.

Options mapping-agent-election—Mapping agents do not announcemappings when receiving

mapping messages from a higher-addressedmapping agent.

no-mapping-agent-election—Mapping agents always announcemappings and do not

performmapping agent election.

Default: mapping-agent-election

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Auto-RP on page 134
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maximum (MSDPActive SourceMessages)

Syntax maximum number;

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp active-source-limit],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp active-source-limit],

[edit protocolsmsdp active-source-limit],
[edit routing-instances routing-instance-name protocolsmsdp active-source-limit]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the maximum number of MSDP active source messages the router accepts.

Options number—Maximum number of active source messages.

Range: 1 through 1,000,000

Default: 25,000

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDPwith Active Source Limits and Mesh Groups on page 268

• threshold (MSDP Active SourceMessages) on page 1061
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maximum (PIM Entries)

Syntax maximum limit;

Hierarchy Level [edit logical-systems logical-system-name protocols pim sglimit],
[edit logical-systems logical-system-name protocols pim sglimit family],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim sglimit],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim sglimit family],

[edit protocols pim sglimit],
[edit protocols pim sglimit family],
[edit routing-instances routing-instance-name protocols pim sglimit],
[edit routing-instances routing-instance-name protocols pim sglimit family],
[edit logical-systems logical-system-name protocols pim rp group-rp-mapping],
[edit logical-systems logical-system-name protocols pim rp group-rp-mapping family],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp group-rp-mapping],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp group-rp-mapping family],

[edit protocols pim rp group-rp-mapping],
[edit protocols pim rp group-rp-mapping family],
[edit routing-instances routing-instance-name protocols pim rp group-rp-mapping],
[edit routing-instances routing-instance-name protocols pim rp group-rp-mapping family],
[edit logical-systems logical-system-name protocols pim rp register-limit],
[edit logical-systems logical-system-name protocols pim rp register-limit family],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp register-limit],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp register-limit family],

[edit protocols pim rp register-limit],
[edit protocols pim rp register-limit family],
[edit routing-instances routing-instance-name protocols pim rp register-limit],
[edit routing-instances routing-instance-name protocols pim rp register-limit family],

Release Information Statement introduced in Junos OS Release 12.2.

Description Configure the maximum number of specified PIM entries received by the device. If the

device reaches the configured limit, no new entries are received.

NOTE: Themaximum limit settings that you configure with themaximum

and the family (inet | inet6)maximum statements aremutually exclusive. For

example, if you configure a global maximumPIM join state limit, you cannot
configure a limit at the family level for IPv4 or IPv6 joins. If you attempt to
configure a limit at both the global level and the family level, the device will
not accept the configuration.

Options limit—Maximum number of PIM entries received by the device. If you configure both the

log-intervaland themaximum statements, awarning is triggeredwhen themaximum

limit is reached.
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Depending on your configuration, this limit specifies the maximum number of PIM joins,

PIM register messages, or group-to-RPmappings received by the device.

Range: 1 through 65,535

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• add new concept and example topic to related topic list.

• clear pim join on page 1139

maximum-bandwidth (Routing Options)

Syntax maximum-bandwidth bps;

Hierarchy Level [edit dynamic-profiles profile-name routing-instances instance-name routing-options
multicast interface interface-name],

[edit dynamic-profiles profile-name routing-optionsmulticast interface interface-name]
[edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast interface interface-name],

[edit logical-systems logical-system-name routing-optionsmulticast
interface interface-name],

[edit routing-instances routing-instance-name routing-optionsmulticast
interface interface-name],

[edit routing-optionsmulticast interface interface-name]

Release Information Statement introduced in Junos OS Release 8.3.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

dynamic-profiles hierarchy level added in Junos OS Release 11.2.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the multicast bandwidth for the interface.

Options bps—Bandwidth rate, in bits per second, for the multicast interface.

Range: 0 through any amount of bandwidth

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Defining Interface Bandwidth Maximums on page 717
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maximum-rps

Syntax maximum-rps limit;

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp embedded-rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp embedded-rp],

[edit protocols pim rp embedded-rp],
[edit routing-instances routing-instance-name protocols pim rp embedded-rp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Limit the number of RPs that the routing device acknowledges.

Options limit—Number of RPs.

Range: 1 through 500

Default: 100

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Embedded RP for IPv6 on page 149

maximum-transmit-rate (Protocols IGMP)

Syntax maximum-transmit-rate packets-per-second;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp],
[edit protocols igmp]

Release Information Statement introduced in Junos OS Release 9.3.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Limit the transmission rate of IGMP packets

Options packets-per-second—Maximum number of IGMP packets transmitted in one second by

the router.

Range: 1 through 10000

Default: 500 packets

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Limiting the Maximum IGMPMessage Rate on page 35
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maximum-transmit-rate (Protocols MLD)

Syntax maximum-transmit-rate packets-per-second;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld],
[edit protocolsmld]

Release Information Statement introduced in Junos OS Release 9.3.

Description Limit the transmission rate of MLD packets.

Options packets-per-second—Maximum number of MLD packets transmitted in one second by

the routing device.

Range: 1 through 10000

Default: 500 packets

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Limiting the MaximumMLDMessage Rate on page 61
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mdt

Syntax mdt {
data-mdt-reuse;
group-rangemulticast-prefix;
threshold {
group group-address {
source source-address {
rate threshold-rate;

}
}
tunnel-limit limit;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel],

[edit routing-instances routing-instance-name provider-tunnel]

Release Information Statement introduced before Junos OS Release 7.4.

Description Establish the group address range for data MDTs, the threshold for the creation of data

MDTs, and tunnel limits for a multicast group and source. A multicast group can have

more than one source of traffic.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Data MDTs and Provider Tunnels Operating in Source-Specific

Multicast Mode on page 335

• Example: Configuring Data MDTs and Provider Tunnels Operating in Any-Source

Multicast Mode on page 345

Copyright © 2017, Juniper Networks, Inc.924

Multicast Protocols Feature Guide



metric (Protocols DVMRP)

Syntax metricmetric;

Hierarchy Level [edit logical-systems logical-system-name protocols dvmrp interface interface-name],
[edit protocols dvmrp interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Define the DVMRPmetric value.

Options metric—Metric value.

Range: 1 through 31

Default: 1

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring DVMRP on page 298

minimum-interval (PIM BFD Liveness Detection)

Syntax minimum-intervalmilliseconds;

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection]

Release Information Statement introduced in Junos OS Release 8.1.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Configure the minimum interval after which the local routing device transmits hello

packets and then expects to receive a reply fromaneighborwithwhich it has established

a BFD session. Optionally, instead of using this statement, you can specify theminimum

transmit and receive intervals separately using the transmit-interval minimum-interval

andminimum-receive-interval statements.

Options milliseconds—Minimum transmit and receive interval.

Range: 1 through 255,000milliseconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD for PIM on page 217

925Copyright © 2017, Juniper Networks, Inc.

Chapter 25: Configuration Statements



minimum-interval (PIM BFD Transmit Interval)

Syntax minimum-intervalmilliseconds;

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection transmit-interval],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection transmit-interval]

Release Information Statement introduced in Junos OS Release 8.2.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Support for BFD authentication introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Configure the minimum interval after which the local routing device transmits hello

packets to a neighbor with which it has established a BFD session. Optionally, instead

of using this statement, you can configure the minimum transmit interval using the

minimum-interval statement at the [edit protocols pim interface interface-name

bfd-liveness-detection] hierarchy level.

Options milliseconds—Minimum transmit interval value.

Range: 1 through 255,000

NOTE: The threshold value specified in the threshold statementmust be

greater than the value specified in theminimum-interval statement for the

transmit-interval statement.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD for PIM on page 217

• bfd-liveness-detection on page 798

• minimum-interval on page 925

• threshold on page 1064
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minimum-receive-interval

Syntax minimum-receive-intervalmilliseconds;

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection]

Release Information Statement introduced in Junos OS Release 8.1.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure theminimum interval after which the local routing devicemust receive a reply

from a neighbor with which it has established a BFD session. Optionally, instead of using

this statement, youcanconfigure theminimumreceive intervalusing theminimum-interval

statement at the [edit protocols pim interface interface-name bfd-liveness-detection]

hierarchy level.

Options milliseconds—Minimum receive interval.

Range: 1 through 255,000milliseconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD for PIM on page 217
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mld

Syntax mld {
accounting;
interface interface-name {
(accounting | no-accounting);
disable;
group-limit limit;
group-policy [ policy-names ];
immediate-leave;
oif-map [map-names ];
passive;
ssm-map ssm-map-name;
ssm-map-policy ssm-map-policy-name;
static {
groupmulticast-group-address {
exclude;
group-count number;
group-increment increment;
source ip-address {
source-count number;
source-increment increment;

}
}

}
version version;

}
maximum-transmit-rate packets-per-second;
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;

}

Hierarchy Level [edit logical-systems logical-system-name protocols],
[edit protocols]

Release Information Statement introduced before Junos OS Release 7.4.

Description EnableMLD on the routing device. MLDmust be enabled for the routing device to receive

multicast packets.

Default MLD is disabled on the routing device. MLD is automatically enabled on all broadcast

interfaces when you configure Protocol Independent Multicast (PIM) or Distance Vector

Multicast Routing Protocol (DVMRP).

Options The statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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Related
Documentation

• Enabling MLD on page 53
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mld-snooping

Syntax mld-snooping {
immediate-leave;
interface interface-name {
group-limit limit;
host-only-interface;
immediate-leave;
multicast-router-interface;
static {
group ip-address {
source ip-address;

}
}

}
proxy {
source-address ip-address;

}
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;
}
vlan vlan-id {
immediate-leave;
interface interface-name {
group-limit limit;
host-only-interface;
immediate-leave;
multicast-router-interface;
static {
group ip-address {
source ip-address;

}
}

}
proxy {
source-address ip-address;

}
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;

}
}

Hierarchy Level [edit bridge-domains bridge-domain-name protocols],
[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols]
[edit routing-instances routing-instance-name protocols]

Release Information Statement introduced in Junos OS Release 14.2 for MX Series routers with MPC.

Description MLD snooping restricts the forwarding of IPv6multicast traffic to only those interfaces

in a bridge-domain/VPLS that have interested listeners.
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More Information: Multicast Listener Discovery (MLD) is a protocol built on ICMPv6 and

used by IPv6 routers and hosts to discover and indicate interest in a multicast group.

There are two versions, MLDv1 (RFC 2710) which is equivalent to IGMPv2, and MLDv2

(RFC3810),which is equivalent to IGMPv3.BothMLDv1andMLDv2supportQuery,Report

and Donemessages, just as IGMP. MLDv2 further supports source-specific

Queries/Reports andmulti-record Reports.

Rather than flooding all interfaces in the bridge-domain/VPLS, MLD snooping restricts

the forwarding of IPv6multicast traffic to only those interfaces in a bridge-domain/VPLS

that have interested listeners. These interfaces are identified by snooping MLD control

packets, identifying the set of outgoing interfaces for a multicast stream, and building

forwarding state accordingly. Queries will be snooped and flooded to all ports; Report

and Donemessages are snooped and selectively forwarded to multicast router ports

only.

NOTE: MLD snooping is supported onMPC-1, MPC-2, MPC-3, andMPC-4
linecards (Trio based). It is not supported on DPC linecards. The operational
commands for mld-snooping, including defaults, functionality, logging, and
tracing are the same as for igmp-snooping.

Default MLD snooping is disabled on the router.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Examples: Configuring MLD on page 49
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mode (Protocols DVMRP)

Syntax mode (forwarding | unicast-routing);

Hierarchy Level [edit logical-systems logical-system-name protocols dvmrp interface interface-name],
[edit protocols dvmrp interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure DVMRP for multicast traffic forwarding or unicast routing.

Options forwarding—DVMRP performs unicast routing as well as multicast data forwarding.

unicast-routing—DVMRP performs unicast routing only. To forwardmulticast data, you

must configure Protocol Independent Multicast (PIM) on the interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring DVMRP to Announce Unicast Routes on page 302
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mode (Protocols MSDP)

Syntax mode (mesh-group | standard);

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp group group-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name],

[edit protocolsmsdp group group-name],
[edit routing-instances routing-instance-name protocolsmsdp group group-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure groups of peers in a full mesh topology to limit excessive flooding of

source-active messages to neighboring peers. The default flooding mode is standard.

Default If you do not include this statement, default flooding is applied.

Options mesh-group—Group of peers that are mesh groupmembers.

standard—Use standard MSDP source-active flooding rules.

Default: standard

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDPwith Active Source Limits and Mesh Groups on page 268

933Copyright © 2017, Juniper Networks, Inc.

Chapter 25: Configuration Statements



mode (Protocols PIM)

Syntax mode (bidirectional-sparse | bidirectional-sparse-dense | dense | sparse | sparse-dense);

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name],

[edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

bidirectional-sparse and bidirectional-sparse-dense options introduced in Junos OS

Release 12.1.

Statement introduced in Junos OS Release 13.3 for the PTX5000 router.

Description Configure the PIMmode on the interface.

Options The choice of PIMmode is closely tied to controlling how groups are mapped to PIM

modes, as follows:

• bidirectional-sparse—Use if all multicast groups are operating in bidirectional, sparse,

or SSMmode.

• bidirectional-sparse-dense—Use if multicast groups, except those that are specified in

the dense-groups statement, are operating in bidirectional, sparse, or SSMmode.

• dense—Use if all multicast groups are operating in densemode.

• sparse—Use if all multicast groups are operating in sparse mode or SSMmode.

• sparse-dense—Use if multicast groups, except those that are specified in the

dense-groups statement, are operating in sparse mode or SSMmode.

Default: Sparse mode

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Dense Mode Properties on page 97

• Configuring PIM Sparse-Dense Mode Properties on page 99

• Example: Configuring Bidirectional PIM on page 201
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mofrr-asm-starg (Multicast-Only Fast Reroute in a PIM Domain)

Syntax mofrr-asm-starg;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast stream-protection],

[edit logical-systems logical-system-name routing-optionsmulticast stream-protection],
[edit routing-instances routing-instance-name routing-optionsmulticaststream-protection],
[edit routing-optionsmulticast stream-protection]

Release Information Statement introduced in Junos OS Release 14.1.

Description Enablemofrr-asm-starg to include any-source multicast (ASM) for (*,G) joins in the

Multicast-only fast reroute (MoFRR).

NOTE: mofrr-asm-starg applies to IP-PIM only. When enabled for group G,

*,G will undergo MoFRR as long as there is no S#,G for Group G. In other
words, *,GMoFRRwill cease and any old stateswill be torn downwhen S#,G
is created. Note too, thatmofrr-asm-starg is not supported for mLDP (since

mLDP itself does not support *,G).

In a PIM domain with MoFRR enabled, the default for stream-protection is S,G routes

only.

Context: Multicast-only fast reroute (MoFRR) can be used to reduce traffic loss in a

multicast distribution tree in the event of link down. To employ MoFRR, a downstream

router is configured with an alternative path back towards the source, over which it

receives a backup live stream of the samemulticast traffic. That router propagates the

same (S,G) join toward both upstream neighbors in order to create duplicate multicast

trees. If a failure is detected on the primary tree, the router switches to the backup tree

to prevent packet loss.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Multicast-Only Fast Reroute on page 635

• Example: Configuring Multicast-Only Fast Reroute in a PIM Domain on page 644

• Example: Configuring Multicast-Only Fast Reroute in a Multipoint LDP Domain on

page 652
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mofrr-disjoint-upstream-only (Multicast-Only Fast Reroute in a PIM Domain)

Syntax mofrr-disjoint-upstream-only;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast stream-protection],

[edit logical-systems logical-system-name routing-optionsmulticast stream-protection],
[edit routing-instances routing-instance-name routing-optionsmulticaststream-protection],
[edit routing-optionsmulticast stream-protection]

Release Information Statement introduced in Junos OS Release 14.1.

Description When you configure multicast-only fast reroute (MoFRR) in a PIM domain, allow only a

disjoint RPF (an RPF on a separate plane) to be selected as the backup RPF path.

In a multipoint LDPMoFRR domain, the same label is shared between parallel links to

the same upstreamneighbor. This is not the case in a PIMdomain, where each link forms

a neighbor. Themofrr-disjoint-upstream-only statement does not allow a backup RPF

path tobe selected if thepath goes to the sameupstreamneighbor as that of theprimary

RPF path. This ensures that MoFRR is triggered only on a topology that hasmultiple RPF

upstream neighbors.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Multicast-Only Fast Reroute on page 635

• Example: Configuring Multicast-Only Fast Reroute in a PIM Domain on page 644

• Example: Configuring Multicast-Only Fast Reroute in a Multipoint LDP Domain on

page 652
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mofrr-no-backup-join (Multicast-Only Fast Reroute in a PIM Domain)

Syntax mofrr-no-backup-join;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast stream-protection],

[edit logical-systems logical-system-name routing-optionsmulticast stream-protection],
[edit routing-instances routing-instance-name routing-optionsmulticaststream-protection],
[edit routing-optionsmulticast stream-protection]

Release Information Statement introduced in Junos OS Release 14.1.

Description Whenyouconfiguremulticast-only fast reroute (MoFRR) inaPIMdomain,prevent sending

join messages on the backup path, but retain all other MoFRR functionality.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Multicast-Only Fast Reroute on page 635

• Example: Configuring Multicast-Only Fast Reroute in a PIM Domain on page 644

• Example: Configuring Multicast-Only Fast Reroute in a Multipoint LDP Domain on

page 652
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mofrr-primary-selection-by-routing (Multicast-Only Fast Reroute)

Syntax mofrr-primary-selection-by-routing;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast stream-protection],

[edit logical-systems logical-system-name routing-optionsmulticast stream-protection],
[edit routing-instances routing-instance-name routing-optionsmulticaststream-protection],
[edit routing-optionsmulticast stream-protection]

Release Information Statement introduced in Junos OS Release 14.1.

Description When you configure multicast-only fast reroute (MoFRR) in a PIM domain, allow new

primary path selection to be based on the unicast gateway selection for the unicast route

to the source and to change when there is a change in the unicast selection, rather than

having the backup path be promoted as primary. This ensures that the primary RPF hop

is always on the best path.

When you include themofrr-primary-selection-by-routing statement, the backup path is

not guaranteed to get promoted to be the newprimary pathwhen the primary path goes

down.

Default By default, the backup path gets promoted to be the primary path when MoFRR is

configured in a PIM domain.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Multicast-Only Fast Reroute on page 635

• Example: Configuring Multicast-Only Fast Reroute in a PIM Domain on page 644

• Example: Configuring Multicast-Only Fast Reroute in a Multipoint LDP Domain on

page 652
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mpls-internet-multicast

Syntax mpls-internet-multicast;

Hierarchy Level [edit routing-instances routing-instance-name instance-type]
[edit protocols pim]

Release Information Statement introduced in Junos OS Release 11.1.

Description A nonforwarding routing instance type that supports Internet multicast over an MPLS

network for the default master instance. No interfaces can be configured for it. Only one

mpls-internet-multicast instance can be configured for each logical system.

Thempls-internet-multicast configuration statement is also explicitly required under PIM

in the master instance.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Ingress Replication for IP Multicast Using MBGPMVPNs on

page 415

• ingress-replication on page 881
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msdp

Syntax msdp {
disable;
active-source-limit {
log-interval seconds;
log-warning value;
maximum number;
threshold number;

}
data-encapsulation (disable | enable);
export [ policy-names ];
group group-name {
... group-configuration ...

}
hold-time seconds;
import [ policy-names ];
local-address address;
keep-alive seconds;
peer address {
... peer-configuration ...

}
rib-group group-name;
source ip-prefix</prefix-length> {
active-source-limit {
maximum number;
threshold number;

}
}
sa-hold-time seconds;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
group group-name {
disable;
export [ policy-names ];
import [ policy-names ];
local-address address;
mode (mesh-group | standard);
peer address {
... same statements as at the [edit protocolsmsdp peer address] hierarchy level shown
just following ...

}
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}
peer address {
disable;
active-source-limit {
maximum number;
threshold number;
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}
authentication-key peer-key;
default-peer;
export [ policy-names ];
import [ policy-names ];
local-address address;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

}

Hierarchy Level [edit logical-systems logical-system-name protocols],
[edit logical-systems logical-system-name routing-instances routing-instance-name
protocols],

[edit protocols],
[edit routing-instances routing-instance-name protocols]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.4 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description EnableMSDPon the router or switch. Youmust also configure at least onepeer forMSDP

to function.

Default MSDP is disabled on the router or switch.

Options The statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDP in a Routing Instance on page 260
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mcast-buffer-enhance

Syntax mcast-buffer-enhance;

Hierarchy Level show configuration security flow
traceoptions {
flag all;
}

mcast-buffer-enhance:

Release Information Statement introduced in Junos OS Release 15.1X49-D60.

Description Addmore buffer to hold packets for eachmulticast session while it is being created.

To avoid packet drop during multicast route resolve, you can configure the

mcast-buffer-enhance option. Themcast-buffer-enhance option provides additional

buffer space to allowmore number of packets to be queued without being dropped.

Required Privilege
Level

security—To view this statement in the configuration.

security-control—To add this statement to the configuration.

Related
Documentation

• Multicast Protocols Feature Guide for Routing Devices
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multicast (Dynamic Profiles Routing Options)

Syntax multicast {
asm-override-ssm;
backup-pe-group group-name {
backups [ addresses ];
local-address address;

}
flow-map flow-map-name {
bandwidth (bps | adaptive);
forwarding-cache {
timeout (never non-discard-entry-only |minutes);

}
policy [ policy-names ];
redundant-sources [ addresses ];

}
forwarding-cache {
family (inet | inet6) {
threshold {
log-warning value;
suppress value <reuse value>;

}
threshold {
log-warning value;
suppress value <reuse value>;

}
timeoutminutes;

}
interface interface-name {
maximum-bandwidth bps;
no-qos-adjust;
reverse-oif-mapping {
no-qos-adjust;

}
subscriber-leave-timer seconds;

}
pim-to-igmp-proxy {
upstream-interface [ interface-names ];

}
pim-to-mld-proxy {
upstream-interface [ interface-names ];

}
rpf-check-policy [ policy-names ];
scope scope-name {
interface [ interface-names ];
prefix destination-prefix;

}
scope-policy [ policy-names ];
ssm-groups [ addresses ];
ssm-map ssm-map-name {
policy [ policy-names ];
source [ addresses ];

}
traceoptions {
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file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <disable>;

}
}

Hierarchy Level [edit dynamic-profiles profile-name routing-options],
[editdynamic-profilesprofile-name routing-instances routing-instance-name routing-options],
[edit logical-systems logical-system-name routing-instances routing-instance-name
routing-options],

[edit logical-systems logical-system-name routing-options],
[edit routing-instances routing-instance-name routing-options],
[edit routing-options]

NOTE: You cannot apply a scope policy to a specific routing instance. That
is, all scopingpolicies are applied toall routing instances.However, the scope

statement does apply individually to a specific routing instance.

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

interface andmaximum-bandwidth statements introduced in Junos OS Release 8.3.

interface andmaximum-bandwidth statements introduced in Junos OS Release 9.0 for

EX Series switches.

Statement added to [edit dynamic-profiles routing-options] and [edit dynamic-profiles

profile-name routing-instances routing-instance-name routing-options] hierarchy levels in

Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Description Configure multicast routing options properties.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring the Multicast Forwarding Cache on page 736

• Example: Configuring a Multicast FlowMap on page 739

• Example: Configuring Source-Specific Multicast Groups with Any-Source Override on

page 183
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multicast (Virtual Tunnel in Routing Instances)

Syntax multicast;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name interface
vt-fpc/pic/port.unit-number],

[edit routing-instances routing-instance-name interface vt-fpc/pic/port.unit-number]

Release Information Statement introduced in Junos OS Release 9.4.

Description In amultiprotocol BGP (MBGP)multicastVPN(MVPN), configure the virtual tunnel (VT)

interface to be used for multicast traffic only.

Default If you omit this statement, the VT interface can be used for both multicast and unicast

traffic.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example:ConfiguringRedundantVirtualTunnel Interfaces inMBGPMVPNsonpage528

• Example: Configuring MBGPMVPN Extranets on page 488
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multicast-replication

Syntax multicast-replication {
ingress;
local-latency-fairness;

}

Hierarchy Level [edit forwarding-options]

Release Information Statement introduced in Junos OS Release 15.1 for MX Series routers.

Description Configure the mode of multicast replication that helps to optimize multicast latency.

NOTE: Themulticast-replication statement is supported only on platforms

with the enhanced-ipmode enabled.

Default This statement is disabled by default.

Options ingress—Complete ingress replication of themulticast data packets where all the egress

Packet Forwarding Engines receive packets from the ingress Packet Forwarding

Engines directly.

local-latency-fairness—Complete parallel replication of the multicast data packets.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• forwarding-options
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multicast-router-interface (IGMP Snooping)

Syntax multicast-router-interface;

Hierarchy Level [edit bridge-domains bridge-domain-name protocols igmp-snooping interface
interface-name],

[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id interface
interface-name],

[edit protocols igmp-snooping vlan (all | vlan-name) interface (all | interface-name)],
[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping interface interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
vlan vlan-id igmp-snooping interface interface-name]

Release Information Statement introduced in Junos OS Release 8.5.

Statement introduced in Junos OS Release 9.1 for EX Series switches.

Description Statically configure the interface as an IGMP snooping multicast-router interface—that

is, an interface that faces toward amulticast router or other IGMP querier.

NOTE: If the specified interface is a trunk port, the interface becomes a
multicast-routingdevice interface for all VLANs configuredon the trunkport.
In addition, all unregisteredmulticast packets, whether they are IPv4 or IPv6
packets, are forwarded to themulticast routing device interface, even if the
interface is configured as amulticast routing device interface only for IGMP
snooping.

Configure an interface as a bridge interface toward other multicast routing
devices.

Default The interface can either be a host-side or multicast-routing device interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697

• IGMP Snooping in MC-LAG Active-Active Mode

• host-only-interface on page 864
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multicast-snooping-options

Syntax multicast-snooping-options {
flood-groups [ ip-addresses ];
forwarding-cache {
threshold suppress value <reuse value>;

}
host-outbound-traffic (Multicast Snooping) {
forwarding-class class-name;
dot1p number;

}
graceful-restart <restart-duration seconds>;
ignore-stp-topology-change;
multichassis-lag-replicate-state;
nexthop-hold-timemilliseconds;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name],
[edit routing-instances routing-instance-name],

Release Information Statement introduced in Junos OS Release 8.5.

Description Establish multicast snooping option values.

Options The statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Multicast Snooping on page 670

• Enabling Bulk Updates for Multicast Snooping on page 676

• Example: Configuring Multicast Snooping on page 671
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multichassis-lag-replicate-state

Syntax multichassis-lag-replicate-state;

Hierarchy Level [edit multicast-snooping-options]

Release Information Statement introduced in Junos OS Release 10.2.

Description Provide multicast snooping for multichassis link aggregation group interfaces. Replicate

IGMP join and leavemessages from the active link to the standby link of a dual-link

multichassis link aggregation group interface, enabling faster recovery of membership

information after failover.

Default If not included, membership information is recovered using a standard IGMP network

query.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Multicast Snooping on page 670

• multicast-snooping-options on page 948

multiplier

Syntax multiplier number;

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection]

Release Information Statement introduced in Junos OS Release 8.1.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Configure the number of hello packets not received by a neighbor that causes the

originating interface to be declared down.

Options number—Number of hello packets.

Range: 1 through 255

Default: 3

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD for PIM on page 217
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mvpn (Draft-RosenMVPN)

Syntax mvpn {
family {
inet {
autodiscovery {
inet-mdt;
}

}
}

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced in Junos OS Release 9.4.

The autodiscovery statementwasmoved from [.. protocols pimmvpn] to [..protocols pim

mvpn family inet] in Junos OS Release 13.3.

Description Configure the control plane to be used for PE routers in the VPN to discover one another

automatically.

Options The other statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Source-Specific Multicast for Draft-Rosen Multicast VPNs on

page 324
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mvpn (NG-MVPN)

Syntax mvpn {
inter-region-template{
template template-name {
all-regions {
incoming;
ingress-replication {
create-new-ucast-tunnel;
label-switched-path {
label-switched-path-template (Multicast) {
(default-template | lsp-template-name);

}
}

}
ldp-p2mp;
rsvp-te {
label-switched-path-template (Multicast) {
(default-template | lsp-template-name);

}
static-lsp static-lsp;

region region-name{
incoming;
ingress-replication {
create-new-ucast-tunnel;
label-switched-path {
label-switched-path-template (Multicast){
(default-template | lsp-template-name);

}
}

}
ldp-p2mp;
rsvp-te {
label-switched-path-template (Multicast) {
(default-template | lsp-template-name);

}
static-lsp static-lsp;

}
}

}
}
mvpn-mode (rpt-spt | spt-only);
receiver-site;
sender-site;
route-target {
export-target {
target target-community;
unicast;

}
import-target {
target {
target-value;
receiver target-value;
sender target-value;
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}
unicast {
receiver;
sender;

}
}

}
traceoptions{
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols],
[edit logical-systems logical-system-name routing-instances routing-instance-name
protocols],

[edit protocols],
[edit routing-instances routing-instance-name protocols]

Release Information Statement introduced in Junos OS Release 8.4.

Support for the traceoptions statement at the [edit protocolsmvpn] hierarchy level

introduced in Junos OS Release 13.3.

Support for the inter-region-template statement at the [edit protocolsmvpn] hierarchy

level introduced in Junos OS Release 15.1.

Description Configure next-generation multicast VPNs.

Options receiver-site—Allow sites with multicast receivers.

sender-site—Allow sites with multicast senders.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Routing Instances for an MBGPMVPN
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mvpn (NG-MVPNControl Plane)

Syntax mvpn {
autodiscovery-only {
intra-as {
inclusive;

}
}
receiver-site;
route-target {
export-target {
target target-community;
unicast;

}
import-target {
target {
target <target:number:number> <receiver | sender>;
unicast <receiver | sender>;

}
unicast {
receiver;
sender;

}
}

}
sender-site;
traceoptions {
file filename <files number> <sizemaximum-file-size> <world-readable |
no-world-readable>;

flag flag <flag-modifier> <disable>;
}
unicast-umh-election;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
protocols],

[edit routing-instances routing-instance-name protocols]

Release Information Statement introduced in Junos OS Release 9.4.

Description Enable the MVPN control plane for autodiscovery only.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Source-Specific Multicast for Draft-Rosen Multicast VPNs on

page 324
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mvpn-mode

Syntax mvpn-mode (rpt-spt | spt-only);

Hierarchy Level [edit logical-systems profile-name routing-instances instance-name protocols mvpn],
[edit routing-instances instance-name protocols mvpn]

Release Information Statement introduced in Junos OS Release 10.0.

Description Configure the mode for customer PIM (C-PIM) join messages.

The remaining statements are explained separately.

Default spt-only

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Shared-Tree Data Distribution Across Provider Cores for Providers of MBGP

MVPNs

• Configuring SPT-Only Mode for Multiprotocol BGP-Based Multicast VPNs

neighbor-policy

Syntax neighbor-policy [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name],

[edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim interface interface-name]

Release Information Statement introduced in Junos OS Release 8.2.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Apply a PIM interface-level policy to filter neighbor IP addresses.

Options policy-name—Name of the policy that filters neighbor IP addresses.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Interface-Level PIM Neighbor Policies on page 152
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nexthop-hold-time

Syntax nexthop-hold-timemilliseconds;

Hierarchy Level [edit routing-instances routing-instance-namemulticast-snooping-options]

Release Information Statement introduced in Junos OS Release 10.1.

Description Accumulateoutgoing interfacechanges inorder toperformbulkupdates to the forwarding

table and the routing table. Delete the statement to turn off bulk updates.

Options milliseconds—Set the hold time duration from 1 through 1000milliseconds.

Range: 1 through 1000milliseconds.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling Bulk Updates for Multicast Snooping on page 676

next-hop (PIM RPF Selection)

Syntax next-hop next-hop-address;

Hierarchy Level [edit routing-instances routing-instance-nameprotocolspimrpf-selectiongroupgroup-address
source source-address],

[edit routing-instances routing-instance-nameprotocolspimrpf-selectiongroupgroup-address
wildcard-source],

[edit routing-instances routing-instance-name protocols pim rpf-selection prefix-list
prefix-list-addresses source source-address],

[edit routing-instances routing-instance-name protocols pim rpf-selection prefix-list
prefix-list-addresseswildcard-source]

Release Information Statement introduced in JUNOS Release 10.4.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure the specific next-hop address for the PIM group source.

Options next-hop-address—Specific next-hop address for the PIM group source.

Required Privilege
Level

view-level—To view this statement in the configuration.

control-level—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM RPF Selection on page 599
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no-adaptation (PIM BFD Liveness Detection)

Syntax no-adaptation;

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection]

Release Information Statement introduced in Junos OS Release 9.0

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Support for BFD authentication introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Configure BFD sessions not to adapt to changing network conditions. We recommend

that you do not disable BFD adaptation unless it is preferable to have BFD adaptation

disabled in your network.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD for PIM on page 217

• bfd-liveness-detection on page 798
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no-bidirectional-mode

Syntax no-birectional-mode;

Hierarchy Level [edit logical-systems logical-system-name protocols pim graceful-restart],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim graceful-restart],

[edit protocols pim graceful-restart],
[edit routing-instances routing-instance-name protocols pim graceful-restart]

Release Information Statement introduced in Junos OS Release 12.1.

Statement introduced in Junos OS Release 13.3 for the PTX5000 router.

Description Disable forwarding for bidirectional PIM routes during graceful restart recovery, both in

cases of a routing protocol process (rpd) restart and graceful Routing Engine switchover.

Bidirectional PIM accepts packets for a bidirectional route onmultiple interfaces. This

means that some topologies might developmulticast routing loops if all PIM neighbors

are not synchronizedwith regard to the identity of thedesignated forwarder (DF)oneach

link. If one routing device is forwarding without actively participating in DF elections,

particularly after unicast routing changes, multicast routing loops might occur.

If graceful restart for PIM is enabledand the forwarding of packets onbidirectional routes

is disallowed (by including the no-bidirectional-mode statement in the configuration),

PIM behaves conservatively to avoid multicast routing loops during the recovery period.

When the routing protocol process (rpd) restarts, all bidirectional routes are deleted.

After graceful restart has completed, the routes are re-added, based on the converged

unicast andbidirectional PIMstate.While graceful restart is active, bidirectionalmulticast

flows drop packets.

Default If graceful restart for PIM is enabled and the bidirectional PIM is enabled, the default

graceful restart behavior is to continue forwarding packets on bidirectional routes. If the

gracefully restarting routingdevicewas serving as aDF for some interfaces to rendezvous

points, the restarting routing device sends a DFWinner message with ametric of 0 on

eachof theseRP interfaces. This ensures thataneighbor routingdevicedoesnotbecome

the DF due to unicast topology changes that might occur during the graceful restart

period. Sending a DFWinner message with ametric of 0 prevents another PIM neighbor

from assuming the DF role until after graceful restart completes. When graceful restart

completes, the gracefully restarted routing device sends another DFWinner message

with the actual converged unicast metric.

NOTE: Graceful Routing Engine switchover operates independently of the
graceful restart behavior. If graceful Routing Engine switchover is configured
without graceful restart, all PIM routes for all modes are deleted when the
rpd process restarts. If graceful Routing Engine switchover is configuredwith
graceful restart, the behavior is the same as described here, except that the
recovery happens on the Routing Engine that assumesmastership.
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Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Sparse Mode Graceful Restart on page 240 in theMulticast Protocols

Feature Guide for Routing Devices

• Understanding Bidirectional PIM on page 195

• Example: Configuring Bidirectional PIM on page 201

no-dr-flood (PIM Snooping)

Syntax no-dr-flood;

Hierarchy Level [edit routing-instances <instance-name> protocols pim-snooping traceoptions],
[edit logical-systems<logical-system-name> routing-instances<instance-name>protocols
pim-snooping traceoptions],

[edit routing-instances <instance-name> protocols pim-snooping vlan <vlan-id>],
[edit logical-systems<logical-system-name> routing-instances<instance-name>protocols
pim-snooping vlan<vlan-id>]

Release Information Statement introduced in JunosOSRelease 12.3 for MXSeries 3DUniversal Edge Routers.

Statement introduced in Junos OS Release 13.2 for M Series Multiservice Edge Routers.

Description Disable default flooding of multicast data on the PIM designated router port.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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no-qos-adjust

Syntax no-qos-adjust;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast interface interface-name],

[edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast interface interface-name reverse-oif-mapping],

[edit logical-systems logical-system-name routing-optionsmulticast
interface interface-name],

[edit logical-systems logical-system-name routing-optionsmulticast interface interface-name
reverse-oif-mapping],

[edit routing-instances routing-instance-name routing-optionsmulticast
interface interface-name],

[edit routing-instances routing-instance-name routing-optionsmulticast
interface interface-name reverse-oif-mapping],

[edit routing-optionsmulticast interface interface-name],
[edit routing-optionsmulticast interface interface-name reverse-oif-mapping]

Release Information Statement introduced in Junos OS Release 9.5.

Statement introduced in Junos OS Release 9.5 for EX Series switches.

Statement added to [edit routing-instances routing-instance-name routing-options

multicast interface interface-name], [edit logical-systems logical-system-name

routing-instances routing-instance-name routing-optionsmulticast interface interface-name],

and [edit routing-optionsmulticast interface interface-name] hierarchy levels in Junos OS

Release 9.6.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Disablehierarchical bandwidthadjustment for all subscriber interfaces that are identified

by their MLD or IGMP request from a specific multicast interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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offer-period

Syntax offer-periodmilliseconds;

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name
bidirectional df-election],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name bidirectional df-election],

[edit protocols pim interface interface-name bidirectional df-election],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bidirectional df-election]

Release Information Statement introduced in Junos OS Release 12.1.

Statement introduced in Junos OS Release 13.3 for the PTX5000 router.

Description Configure thedesignated forwarder (DF)electionofferperiod forbidirectionalPIM.When

aDF electionOffer orWinnermessage fails to be received, themessage is retransmitted.

Theoffer-period statementmodifies the intervalbetween repeatedDFelectionmessages.

The robustness-count statement determines the minimum number of DF election

messages that must fail to be received for DF election to fail. To prevent routing loops,

all routingdeviceson the linkmusthaveaconsistent viewof theDF.When theDFelection

fails because DF election messages are not received, forwarding on bidirectional PIM

routes is suspended.

If a router receives from a neighbor a better offer than its own, the router stops

participating in the election for a period of robustness-count * offer-period. Eventually,

all routers except the best candidate stop sending Offer messages.

Options milliseconds—Interval to wait before retransmitting DF Offer andWinner messages.

Range: 100 through 10,000milliseconds

Default: 100

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Bidirectional PIM on page 195

• Example: Configuring Bidirectional PIM on page 201

• robustness-count on page 1016
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oif-map (IGMP Interface)

Syntax oif-mapmap-name;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Associates an outgoing interface (OIF) map to the IGMP interface. The OIF map is a

routing policy statement that can contain multiple terms.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Multicast with Subscriber VLANs on page 719

oif-map (MLD Interface)

Syntax oif-mapmap-name;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced in Junos OS Release 9.6.

Description Associate an outgoing interface (OIF) map to an MLD logical interface. The OIF map is

a routing policy statement that can contain multiple terms.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Multicast with Subscriber VLANs on page 719
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override (PIM static RP)

Syntax override;

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp local],
[edit logical-systems logical-system-name protocols pim rp local family inet],
[edit logical-systems logical-system-name protocols pim rp local family inet6],
[edit logical-systems logical-system-name protocols pim rp static address address],
[edit logical-systems logical-system-name routing-instances instance-name protocols pim
rp local],

[edit logical-systems logical-system-name routing-instances instance-name protocols pim
rp local family inet],

[edit logical-systems logical-system-name routing-instances instance-name protocols pim
rp local family inet6],

[edit logical-systems logical-system-name routing-instances instance-name protocols pim
rp static address address],

[edit protocols pim rp local],
[edit protocols pim rp local family inet],
[edit protocols pim rp local family inet6],
[edit protocols pim rp static address address],
[edit routing-instances instance-name protocols pim rp local],
[edit routing-instances instance-name protocols pim rp local family inet],
[edit routing-instances instance-name protocols pim rp local family inet6],
[edit routing-instances instance-name protocols pim rp static address address]

Release Information Statement introduced in Junos OS Release 11.4.

Description WhenyouconfigurebothstaticRPmappinganddynamicRPmapping(suchasauto-RP)

in a single routing instance, allow the staticmapping to takeprecedence for a given group

range, and allow dynamic RPmapping for all other groups.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Static RP on page 123

• Configuring PIM Auto-RP on page 134
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override-interval

Syntax override-intervalmilliseconds;

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name],

[edit protocols pim],
[edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim]
[edit routing-instances routing-instance-name protocols pim interface interface-name]

Release Information Statement introduced in Junos OS Release 10.1.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Set the maximum time in milliseconds to delay sending override join messages for a

multicast network that has join suppression enabled. When a router or switch sees a

prunemessage for a join it is currently suppressing, it waits for the interval specified by

the override timer before it sends an override join message.

Options This is a random timer with a value in milliseconds.

Range: 0 throughmaximum override value

Default: 2000milliseconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Enabling Join Suppression on page 110

• propagation-delay on page 989

• reset-tracking-bit on page 1008
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p2mp (Protocols LDP)

Syntax p2mp{
root-address root-address{
lsp-id id;

}

Hierarchy Level [edit logical-systems logical-system-name protocols ldp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
ldp],

[edit protocols ldp],
[edit routing-instances routing-instance-name protocols ldp]

Release Information Statement introduced in Junos OS Release 11.2.

Description Enable point-to-multipoint MPLS LSPs in an LDP-signaled LSP.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Point-to-Multipoint LDP LSPs as the Data Plane for Intra-AS

MBGPMVPNs on page 410

• Point-to-Multipoint LSPs Overview
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passive (IGMP)

Syntax passive <allow-receive> <send-general-query> <send-group-query>;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced in Junos OS Release 9.6.

allow-receive, send-general-query, and send-group-query options were added in Junos

OS Release 10.0.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Description Specify that IGMP run on the interface and either not send and receive control traffic or

selectively send and receive control traffic such as IGMP reports, queries, and leaves.

NOTE: You can selectively activate up to two out of the three available
options for the passive statement while keeping the other functions passive

(inactive). Activating all three options would be equivalent to not using the
passive statement.

Options allow-receive—Enables IGMP to receive control traffic on the interface.

send-general-query—Enables IGMP to send general queries on the interface.

send-group-query—Enables IGMP to send group-specific and group-source-specific

queries on the interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Multicast with Subscriber VLANs on page 719

• Enabling IGMP on page 27
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passive (MLD)

Syntax passive <allow-receive> <send-general-query> <send-group-query>;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced in Junos OS Release 9.6.

allow-receive, send-general-query, and send-group-query options added in Junos OS

Release 10.0.

Description Specify that MLD run on the interface and either not send and receive control traffic or

selectively send and receive control traffic such as MLD reports, queries, and leaves.

NOTE: You can selectively activate up to two out of the three available
options for the passive statement while keeping the other functions passive

(inactive). Activating all three options is equivalent to not using the passive

statement.

Options allow-receive—Enables MLD to receive control traffic on the interface.

send-general-query—Enables MLD to send general queries on the interface.

send-group-query—EnablesMLDtosendgroup-specificandgroup-source-specificqueries

on the interface.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Multicast with Subscriber VLANs on page 719
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peer (Protocols MSDP)

Syntax peer address {
disable;
active-source-limit {
maximum number;
threshold number;

}
authentication-key peer-key;
default-peer;
export [ policy-names ];
import [ policy-names ];
local-address address;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-name protocolsmsdp group group-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name],

[edit protocolsmsdp],
[edit protocolsmsdp group group-name],
[edit routing-instances routing-instance-name protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp group group-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Define an MSDP peering relationship. An MSDP routing devicemust knowwhich routing

devices are its peers. You define the peer relationships explicitly by configuring the

neighboring routing devices that are the MSDP peers of the local routing device. After

peer relationships are established, the MSDP peers exchangemessages to advertise

active multicast sources. To configure multiple MSDP peers, includemultiple peer

statements.

By default, the peer's options are identical to the global or group-level MSDP options.

To override the global or group-level options, include peer-specific options within the

peer (Protocols MSDP) statement.

At least one peer must be configured for MSDP to function. Youmust configure address

and local-address.

Options address—Name of the MSDP peer.

The remaining statements are explained separately.
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Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDP in a Routing Instance on page 260

pgm

Syntax pgm {
traceoptions {
flag flag <flag-modifier>;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols],
[edit protocols]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure PGM globally and set tracing options.

To specify more than one tracing operation, includemultiple flag statements.

The remaining statement is explained separately.

Default The default PGM trace options are inherited from the routing protocol traceoptions

statement included at the [edit routing-options] hierarchy level.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• PGM Configuration Guidelines on page 255
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pim

Syntax pim {
disable;
assert-timeout seconds;
dense-groups {
addresses;

}
dr-election-on-p2p;
export;
family (inet | inet6) {
disable;

}
graceful-restart {
disable;
no-bidirectional-mode;
restart-duration seconds;

}
import [ policy-names ];
interface interface-name {
family (inet | inet6) {
disable;
}
bfd-liveness-detection {

authentication {
algorithm algorithm-name;
key-chain key-chain-name;

loose-check;
detection-time {
thresholdmilliseconds;

}
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
version (0 | 1 | automatic);

}
accept-remote-source;
disable;
bidirectional {
df-election {
backoff-periodmilliseconds;
offer-periodmilliseconds;
robustness-count number;

}
}
family (inet | inet6) {
disable;

}
hello-interval seconds;
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mode (bidirectional-sparse | bidirectional-sparse-dense | dense | sparse |
sparse-dense);

neighbor-policy [ policy-names ];
override-intervalmilliseconds;
priority number;
propagation-delaymilliseconds;
reset-tracking-bit;
version version;

}
join-load-balance;
join-prune-timeout;
mdt {
data-mdt-reuse;
group-rangemulticast-prefix;
threshold {
group group-address {
source source-address {
rate threshold-rate;

}
}
tunnel-limit limit;

}
}
mvpn {
autodiscovery {
inet-mdt;

}
}
nonstop-routing;
override-intervalmilliseconds;
propagation-delaymilliseconds;
reset-tracking-bit;
rib-group group-name;
rp {
auto-rp {
(announce | discovery | mapping);
(mapping-agent-election | no-mapping-agent-election);

}
bidirectional {
address address {
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
priority number;
}

}
bootstrap {
family (inet | inet6) {
export [ policy-names ];
import [ policy-names ];
priority number;

}
}
bootstrap-import [ policy-names ];
bootstrap-export [ policy-names ];
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bootstrap-priority number;
dr-register-policy [ policy-names ];
embedded-rp {
group-ranges {
destination-ip-prefix</prefix-length>;

}
maximum-rps limit;

}
group-rp-mapping {
family (inet | inet6) {
log-interval seconds;
maximum limit;
threshold value;
}

}
log-interval seconds;
maximum limit;
threshold value;
}

}
local {
family (inet | inet6) {
address address;
anycast-pim {
rp-set {
address address <forward-msdp-sa>;

}
disable;
local-address address;

}
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
override;
priority number;

}
}
register-limit {
family (inet | inet6) {
log-interval seconds;
maximum limit;
threshold value;
}

}
log-interval seconds;
maximum limit;
threshold value;
}

}
rp-register-policy [ policy-names ];
spt-threshold {
infinity [ policy-names ];

}
static {
address address {
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override;
version version;
group-ranges {
destination-ip-prefix</prefix-length>;

}
}

}
}
rpf-selection {
group group-address{
sourcesource-address{
next-hop next-hop-address;

}
wildcard-source {
next-hop next-hop-address;

}
}
prefix-list prefix-list-addresses {
source source-address {
next-hop next-hop-address;

}
wildcard-source {
next-hop next-hop-address;

}
}

sglimit {
family (inet | inet6) {
log-interval seconds;
maximum limit;
threshold value;
}

}
log-interval seconds;
maximum limit;
threshold value;
}

}
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}
tunnel-devices [ mt-fpc/pic/port ];

}

Hierarchy Level [edit logical-systems logical-system-name protocols],
[edit logical-systems logical-system-name routing-instances routing-instance-name
protocols],

[edit protocols],
[edit routing-instances routing-instance-name protocols]

Release Information Statement introduced before Junos OS Release 7.4.

family statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 9.0 for EX Series switches.
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Description Enable PIM on the routing device.

The remaining statements are explained separately.

Default PIM is disabled on the routing device.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Data MDTs and Provider Tunnels Operating in Any-Source

Multicast Mode on page 345

• Configuring PIM Dense Mode Properties on page 97

• Configuring PIM Sparse-Dense Mode Properties on page 99

pim-asm

Syntax pim-asm {
group-address address;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel],

[edit routing-instances routing-instance-name provider-tunnel]

Release Information Statement introduced in Junos OS Release 8.3.

Description Specify a Protocol Independent Multicast (PIM) sparse mode provider tunnel for an

MBGPMVPN or for a draft-rosen MVPN.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Provider Tunnels for an MBGPMVPN
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pim-snooping

Syntax pim-snooping {
no-dr-flood;
traceoptions{
file [filename files | no-word-readable | size | word-readable];
flag [all | general | hello | join | normal | packets | policy | prune | route | state | task |
timer];

}
vlan<vlan-id>{
no-dr-flood;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances instance-name instance-type
vpls protocols],

[edit logical-systems logical-system-name routing-instances instance-name protocols],
[edit routing-instances instance-name protocols]

Release Information Statement introduced in JunosOSRelease 12.3 for MXSeries 3DUniversal Edge Routers.

Statement introduced in Junos OS Release 13.2 for M Series Multiservice Edge Routers.

Description PIMsnoopingsnoopsPIMhelloand join/prunepacketsoneach interface to find interested

multicast receiversand thenpopulates themulticast forwarding treewith the information.

PIM snooping is configured onPE routers connected using pseudowires and ensures that

no new PIM packets are generated in the VPLS (with the exception of PIMmessages

sent through LDP on pseudowires). PIM snooping differs from PIM proxying in that PIM

snooping floods both the PIM hello and join/prune packets in the VPLS, whereas PIM

proxying only floods hello packets.

Default PIM snooping is disabled on the device.

Options no-dr-flood—Disable default flooding of multicast data on the PIM-designated router

port.

traceoptions—Configure tracing options for PIM snooping.

vlan <vlan-id>—Configure PIM snooping parameters for a VLAN.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• PIM Snooping for VPLS on page 679
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pim-ssm (Provider Tunnel)

Syntax pim-ssm {
group-address address;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel],

[edit routing-instances routing-instance-name provider-tunnel]

Release Information Statement introduced in Junos OS Release 9.4.

Description Configure the PIM-SSM provider tunnel.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Source-Specific Multicast for Draft-Rosen Multicast VPNs on

page 324
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pim-ssm (Selective Tunnel)

Syntax pim-ssm {
group-rangemulticast-prefix;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group group-address source source-address],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group group-addresswildcard-source],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet wildcard-source],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet6 wildcard-source],

[edit routing-instances routing-instance-nameprovider-tunnel selectivegroupgroup-address
source source-address],

[edit routing-instances routing-instance-nameprovider-tunnel selectivegroupgroup-address
wildcard-source],

[edit routing-instances routing-instance-nameprovider-tunnel selectivewildcard-group-inet
wildcard-source],

[edit routing-instances routing-instance-nameprovider-tunnelselectivewildcard-group-inet6
wildcard-source]

Release Information Statement introduced in Junos OS Release 10.1.

Description Establish the multicast group address range to use for creating MBGPMVPN

source-specific multicast selective PMSI tunnels.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM-SSM GRE Selective Provider Tunnels
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pim-to-igmp-proxy

Syntax pim-to-igmp-proxy {
upstream-interface [ interface-names ];

}

Hierarchy Level [edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 9.6 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the rendezvous point (RP) routing device that resides between a customer

edge-facingProtocol IndependentMulticast (PIM)domainandacore-facingPIMdomain

to translate PIM join or prunemessages into corresponding Internet GroupManagement

Protocol (IGMP) report or leave messages. The routing device then transmits the report

or leavemessagesbyproxying themtooneor twoupstream interfaces that youconfigure

on the RP routing device. Including the pim-to-igmp-proxy statement enables you to use

IGMP to forward IPv4multicast traffic across the PIM sparse mode domains.

The pim-to-igmp-proxy statement is not supported for routing instances.

The remaining statement is explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM-to-IGMPMessage Translation on page 243
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pim-to-mld-proxy

Syntax pim-to-mld-proxy {
upstream-interface [ interface-names ];

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast],

[edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-instances routing-instance-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 9.6 for EX Series switches.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Description Configure the rendezvous point (RP) routing device that resides between a customer

edge–facingProtocol IndependentMulticast (PIM)domainandacore-facingPIMdomain

to translate PIM join or prunemessages into corresponding Multicast Listener Discovery

(MLD) report or leave messages. The routing device then transmits the report or leave

messages by proxying them to one or two upstream interfaces that you configure on the

RP routing device. Including the pim-to-mld-proxy statement enables you to use MLD to

forward IPv6multicast traffic across the PIM sparse mode domains.

The remaining statement is explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM-to-MLDMessage Translation on page 244
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policy (FlowMaps)

Syntax policy [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast flow-map flow-map-name],

[edit logical-systems logical-system-name routing-optionsmulticast flow-map
flow-map-name],

[edit routing-instances routing-instance-name routing-optionsmulticast flow-map
flow-map-name],

[edit routing-optionsmulticast flow-map flow-map-name]

Release Information Statement introduced in Junos OS Release 8.2.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure a flowmap policy.

Options policy-names—Name of one or more policies for flowmapping.

Required Privilege
Level

routing—To view this statement in the configuration.
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policy (Multicast-Only Fast Reroute)

Syntax policy policy-name;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast stream-protection],

[edit logical-systems logical-system-name routing-optionsmulticast stream-protection],
[edit routing-instances routing-instance-name routing-optionsmulticaststream-protection],
[edit routing-optionsmulticast stream-protection]

Release Information Statement introduced in Junos OS Release 14.1.

Description When you configure multicast-only fast reroute (MoFRR), apply a routing policy that

filters for a restricted set ofmulticast streams tobeaffectedby yourMoFRRconfiguration.

You can apply filters that are based on source or group addresses.

For example:

routing-options {
multicast {
stream-protection {
policy mofrr-select;

}
}

}
policy-statementmofrr-select {
term A {
from {
source-address-filter 225.1.1.1/32 exact;;

}
then {
accept;

}
}
term B {
from {
source-address-filter 226.0.0.0/8 orlonger;

}
then {
accept;

}
}
term C {
from {
source-address-filter 227.1.1.0/24 orlonger;
source-address-filter 227.4.1.0/24 orlonger;
source-address-filter 227.16.1.0/24 orlonger;

}
then {
accept;

}
}
term D {
from {
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source-address-filter 227.1.1.1/32 exact
}
then {
reject; #MoFRR disabled

}
}
term E {
from {
route-filter 227.1.1.0/24 orlonger;

}
then accept;

}
...

}

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Multicast-Only Fast Reroute on page 635

• Example: Configuring Multicast-Only Fast Reroute in a PIM Domain on page 644

• Example: Configuring Multicast-Only Fast Reroute in a Multipoint LDP Domain on

page 652

policy (SSMMaps)

Syntax policy [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast ssm-map ssm-map-name],

[edit logical-systems logical-system-name routing-optionsmulticast
ssm-map ssm-map-name],

[edit routing-instances routing-instance-name routing-optionsmulticast ssm-map
ssm-map-name],

[edit routing-optionsmulticast ssm-map ssm-map-name]

Release Information Statement introduced in Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply one or more policies to an SSMmap.

Options policy-names—Name of one or more policies for SSMmapping.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To view this statement in the configuration.

Related
Documentation

• Example: Configuring SSMMapping on page 188
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prefix

Syntax prefix destination-prefix;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast scope scope-name],

[edit logical-systems logical-system-name routing-optionsmulticast scope scope-name],
[edit routing-instances routing-instance-name routing-optionsmulticastscopescope-name],
[edit routing-optionsmulticast scope scope-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the prefix for multicast scopes.

Options destination-prefix—Address range for the multicast scope.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Examples: Configuring Administrative Scoping on page 707

• Example: Creating a Named Scope for Multicast Scoping on page 709

• multicast on page 943
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prefix-list (PIM RPF Selection)

Syntax prefix-list prefix-list-addresses {
source source-address {
next-hop next-hop-address;

}
wildcard-source {
next-hop next-hop-address;

}
}

Hierarchy Level [edit routing-instances routing-instance-nameprotocolspimrpf-selectiongroupgroup-address
source source-address],

[edit routing-instances routing-instance-nameprotocolspimrpf-selectiongroupgroup-address
wildcard-source],

[edit routing-instances routing-instance-name protocols pim rpf-selection prefix-list
prefix-list-addresses source source-address],

[edit routing-instances routing-instance-name protocols pim rpf-selection prefix-list
prefix-list-addresseswildcard-source]

Release Information Statement introduced in Junos OS Release 10.4.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description (Optional) Configure a list of prefixes (addresses) for multiple PIM groups.

Options prefix-list-addresses—List of prefixes (addresses) for multiple PIM groups.

The remaining statements are explained separately.

Required Privilege
Level

view-level—To view this statement in the configuration.

control-level—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM RPF Selection on page 599

983Copyright © 2017, Juniper Networks, Inc.

Chapter 25: Configuration Statements



primary (Virtual Tunnel in Routing Instances)

Syntax primary;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name interface
vt-fpc/pic/port.unit-number],

[edit routing-instances routing-instance-name interface vt-fpc/pic/port.unit-number]

Release Information Statement introduced in Junos OS Release 12.3.

Description In amultiprotocol BGP (MBGP)multicastVPN(MVPN), configure the virtual tunnel (VT)

interface to be used as the primary interface for multicast traffic.

JunosOSsupports up to eight VT interfaces configured formulticast in a routing instance

to provide redundancy for MBGP (next-generation) MVPNs. This support is for RSVP

point-to-multipoint provider tunnels as well as multicast Label Distribution Protocol

(MLDP) provider tunnels. This feature works for extranets as well.

This statementallowsyou toconfigureoneof theVT interfaces tobe theprimary interface,

which is always used if it is operational. If a VT interface is configured as the primary, it

becomes thenexthop that is used for traffic coming in fromthecoreon the label-switched

path (LSP) into the routing instance. When a VT interface is configured to be primary

and the VT interface is used for both unicast andmulticast traffic, only the multicast

traffic is affected.

If noVT interface is configured tobe theprimary or if theprimaryVT interface is unusable,

one of the usable configured VT interfaces is chosen to be the nexthop that is used for

traffic coming in from the core on the LSP into the routing instance. If the VT interface in

use goes down for any reason, another usable configured VT interface in the routing

instance is chosen. When the VT interface in use changes, all multicast routes in the

instancealso switch their reverse-path forwarding (RPF) interface to thenewVT interface

to allow the traffic to be received.

To realize the full benefit of redundancy,we recommend thatwhenyouconfiguremultiple

VT interfaces, at least one of the VT interfaces be on a different Tunnel PIC from the

other VT interfaces. However, Junos OS does not enforce this.

Default If you omit this statement, Junos OS chooses a VT interface to be the active interface

for multicast traffic.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example:ConfiguringRedundantVirtualTunnel Interfaces inMBGPMVPNsonpage528

• Example: Configuring MBGPMVPN Extranets on page 488
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priority (Bootstrap)

Syntax priority number;

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp bootstrap (inet | inet6)],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp bootstrap (inet | inet6)],

[edit protocols pim rp bootstrap (inet | inet6)],
[edit routing-instances routing-instance-name protocols pim rp bootstrap (inet | inet6)]

Release Information Statement introduced in Junos OS Release 7.6.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the routing device’s likelihood to be elected as the bootstrap router.

Options number—Routing device’s priority for becoming the bootstrap router. A higher value

corresponds to a higher priority.

Range: 0 through a 32-bit number

Default: 0 (The routing device has the least likelihood of becoming the bootstrap router
and sends packets with a priority of 0.)

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Bootstrap Properties for IPv4 on page 130

• Configuring PIM Bootstrap Properties for IPv4 or IPv6 on page 131

• bootstrap-priority on page 804
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priority (PIM Interfaces)

Syntax priority number;

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name],

[edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the routing device’s likelihood to be elected as the designated router.

Options number—Routing device’s priority for becoming the designated router. A higher value

corresponds to a higher priority.

Range: 0 through 4294967295

Default: 1 (Each routing device has an equal probability of becoming the DR.)

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Interface Priority for PIM Designated Router Selection on page 92
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priority (PIM RPs)

Syntax priority number;

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp bidirectional address address],
[edit logical-systems logical-system-name routing-instances instance-name protocols pim
rp bidirectional address address],

[edit protocols pim rp bidirectional address address],
[edit protocols pim rp local family (inet | inet6)],
[edit routing-instances instance-name protocols pim rp bidirectional address address],
[edit routing-instances routing-instance-name protocols pim rp local family (inet | inet6)]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Support for bidirectional RP addresses introduced in Junos OS Release 12.1.

Statement introduced in Junos OS Release 13.3 for the PTX5000 router.

Description For PIM-SM, configure this routing device’s priority for becoming an RP.

For bidirectional PIM, configure this RP address’ priority for becoming an RP.

Thebootstrap router uses this fieldwhenselecting the list of candidate rendezvouspoints

to send in the bootstrapmessage. A smaller number increases the likelihood that the

routing device or RP address becomes the RP. A priority value of 0means that bootstrap

router can override the group range being advertised by the candidate RP.

Options number—Priority for becoming an RP. A lower value corresponds to a higher priority.

Range: 0 through 255

Default: 1

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Local PIM RPs on page 124

• Example: Configuring Bidirectional PIM on page 201
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promiscuous-mode (Protocols IGMP)

Syntax promiscuous-mode;

Hierarchy Level [edit dynamic-profiles profile-name protocols igmp interface interface-name],
[edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced in Junos OS Release 8.3.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 9.2 for dynamic profiles.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify that the interface accepts IGMP reports from hosts on any subnetwork. Note

that when enabling promiscuous-mode, all routing devices on the ethernet segment

mustbe configuredwith thepromiscuousmodestatement.Otherwise, only the interface

configuredwith lowest IPv4addressactsas thequerier for IGMPfor thisEthernet segment.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Dynamic IGMP Configuration Overview

• Configuring Dynamic DHCP Client Access to a Multicast Network

• Accepting IGMPMessages from Remote Subnetworks on page 32
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propagation-delay

Syntax propagation-delaymilliseconds;

Hierarchy Level [edit protocols pim],
[edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim],
[edit routing-instances routing-instance-name protocols pim interface interface-name],
[edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name]

Release Information Statement introduced in Junos OS Release 10.1.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Set a delay for implementing a PIM prunemessage on the upstream routing device on a

multicast network for which join suppression has been enabled. The routing devicewaits

for the prune pending period to detect whether a join message is currently being

suppressed by another routing device.

Options milliseconds—Interval for the prune pending timer, which is the sum of the

propagation-delay value and the override-interval value.

Range: 250 through 2000milliseconds

Default: 500milliseconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Enabling Join Suppression on page 110

• override-interval on page 963

• reset-tracking-bit on page 1008
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provider-tunnel

Syntax provider-tunnel {
ingress-replication {
create-new-ucast-tunnel;
label-switched-path-template {
(default-template | lsp-template-name);

}
}

ldp-p2mp;
pim-asm {
group-address address;

}
mdt {
data-mdt-reuse;
group-rangemulticast-prefix;
threshold {
group group-address {
source source-address {
rate threshold-rate;

}
}
tunnel-limit limit;

}
}
pim-ssm {
group-address address;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}
selective {
groupmulticast--prefix/prefix-length {
source ip--prefix/prefix-length {
ldp-p2mp;
create-new-ucast-tunnel;
label-switched-path-template {
(default-template | lsp-template-name);

}
}
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp point-to-multipoint-lsp-name;

}
threshold-rate kbps;

}
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wildcard-source {
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp point-to-multipoint-lsp-name;

}
threshold-rate kbps;

}
}
tunnel-limit number;
wildcard-group-inet {
wildcard-source {
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}
threshold-rate number;

}
}
wildcard-group-inet6 {
wildcard-source {
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}
threshold-rate number;

}
}

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name],
[edit routing-instances routing-instance-name]

Release Information Statement introduced in Junos OS Release 8.3.

The selective statement and substatements added in Junos OS Release 8.5.

The ingress-replication statement and substatements added in Junos OS Release 10.4.

Description Configure virtual private LAN service (VPLS) flooding of unknown unicast, broadcast,

andmulticast traffic using point-to-multipoint LSPs. Also configure point-to-multipoint

LSPs for MBGPMVPNs.
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Options The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Flooding Unknown Traffic Using Point-to-Multipoint LSPs in VPLS

• Configuring Point-to-Multipoint LSPs for an MBGPMVPN

• Example: Configuring Data MDTs and Provider Tunnels Operating in Source-Specific

Multicast Mode on page 335

proxy (Bridge Domains)

Syntax proxy {
source-address ip-address;

}

Hierarchy Level [edit bridge-domains bridge-domain-name protocols igmp-snooping],
[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id],
[edit bridge-domains bridge-domain-name protocolsmld-snooping ] ,
[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
mld-snooping ]

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
vlan vlan-id igmp-snooping]

[edit routing-instances routing-instance-name protocolsmld-snooping ]

Release Information Statement introduced in Junos OS Release 8.5.

Statement introduced in Junos OS Release 14.2 for MX series Routers with MPC.

Description Configure proxy mode and options, including source address. All the queries generated

by IGMP snooping are sent using 0.0.0.0 as the source address in order to avoid

participating in IGMP querier election. Also, all reports generated by IGMP snooping are

sent with 0.0.0.0 as the source address unless there is a configured source address to

use.

Default By default, IGMP and MLD snooping do not employ proxy mode.

The remaining statement is explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MLD Snooping

• Examples: Configuring MLD on page 49

• mld-snooping on page 930
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query-interval (Bridge Domains)

Syntax query-interval seconds;

Hierarchy Level [edit bridge-domains bridge-domain-name protocolsmld-snooping ] ,
[edit bridge-domains bridge-domain-name protocols igmp-snooping interface
interface-name],

[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id interface
interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping interface interface-name],[

edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
mld-snooping ]

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping vlan vlan-id interface interface-name]

[edit routing-instances routing-instance-name protocolsmld-snooping ]
[edit protocols igmp-snooping vlan]

Release Information Statement introduced before Junos OS Release 8.5.

Statement introduced in Junos OS Release 13.2 for the QFX series.

Statement introduced in Junos OS Release 14.2 for MX series Routers with MPC.

Description Configure the interval for host-query message timeouts.

Options seconds—Time interval. This value must be greater than the interval set for

query-response-interval.

Range: 1 through 1024

Default: 125 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697

• query-last-member-interval (Bridge Domains) on page 996

• query-response-interval (Bridge Domains) on page 999

• mld-snooping on page 930

• igmp-snooping on page 869
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query-interval (Protocols IGMP)

Syntax query-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp],
[edit protocols igmp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify how often the querier routing device sends general host-query messages.

Options seconds—Time interval.

Range: 1 through 1024

Default: 125 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Modifying the IGMP Host-Query Message Interval on page 28

• query-last-member-interval (Protocols IGMP) on page 997

• query-response-interval (Protocols IGMP) on page 1000
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query-interval (Protocols IGMPAMT)

Syntax query-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp amt relay defaults],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
igmp amt relay defaults],

[edit protocols igmp amt relay defaults],
[edit routing-instances routing-instance-name protocols igmp amt relay defaults]

Release Information Statement introduced in Junos OS Release 10.2.

Description Specify how often the querier router sends IGMP general host-query messages through

an Automatic Multicast Tunneling (AMT) interface.

Options seconds—Number of seconds between sending of general host query messages.

Range: 1 through 1024

Default: 125 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Default IGMP Parameters for AMT Interfaces on page 289

query-interval (Protocols MLD)

Syntax query-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld],
[edit protocolsmld]

Release Information Statement introduced before Junos OS Release 7.4.

Description Specify how often the querier router sends general host-query messages.

Options seconds—Time interval.

Range: 1 through 1024

Default: 125 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Modifying the MLD Host-Query Message Interval on page 55

• query-last-member-interval (Protocols MLD) on page 998

• query-response-interval (Protocols MLD) on page 1002
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query-last-member-interval (Bridge Domains)

Syntax query-last-member-interval seconds;

Hierarchy Level [edit bridge-domains bridge-domain-name protocolsmld-snooping ] ,
[edit bridge-domains bridge-domain-name protocols igmp-snooping interface
interface-name],

[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id interface
interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping interface interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
mld-snooping ]

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping vlan vlan-id

[edit routing-instances routing-instance-name protocolsmld-snooping ]interface
interface-name]

[edit protocols igmp-snooping vlan],

Release Information Statement introduced in Junos OS Release 8.5.

Statement introduced in Junos OS Release 13.2 for the QFX series.

Statement introduced in Junos OS Release 14.2 for MX series Routers with MPC.

Description Configure the interval for group-specific query timeouts.

Options seconds—Time interval, in fractions of a second or seconds.

Range: 0.1 through 0.9, then in 1-second intervals 1 through 1024

Default: 1 second

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697

• query-interval on page 993

• query-response-interval on page 999

• mld-snooping on page 930

• igmp-snooping on page 869
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query-last-member-interval (Protocols IGMP)

Syntax query-last-member-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp],
[edit protocols igmp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify how often the querier routing device sends group-specific query messages.

Options seconds—Time interval, in fractions of a second or seconds.

Range: 0.1 through 0.9, then in 1-second intervals 1 through 999999

Default: 1 second

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Modifying the IGMP Last-Member Query Interval on page 33

• query-interval (Protocols IGMP) on page 994

• query-response-interval (Protocols IGMP) on page 1000
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query-last-member-interval (Protocols MLD)

Syntax query-last-member-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld],
[edit protocolsmld]
[edit protocols mld-snooping vlan vlan-id]
[edit routing-instances instance-name protocols mld-snooping vlan vlan-id]

Release Information Statement introduced before Junos OS Release 7.4.

Support at the [edit protocolsmld-snooping vlan vlan-id] and the [edit routing-instances

instance-nameprotocolsmld-snooping vlan vlan-id] hierarchy levels introduced in Junos

OS Release 13.3 for EX Series switches.

Description Specify how often the querier routing device sends group-specific query messages.

Options seconds—Time interval, in fractions of a second or seconds.

Range: 0.1 through 0.9, then in 1-second intervals from 1 through 1024

Default: 1 second

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Modifying the MLD Last-Member Query Interval on page 56

• query-interval (Protocols MLD) on page 995

• query-response-interval (Protocols MLD) on page 1002
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query-response-interval (Bridge Domains)

Syntax query-response-interval seconds;

Hierarchy Level [edit bridge-domains bridge-domain-name protocols igmp-snooping interface
interface-name],

[edit bridge-domains bridge-domain-name protocols igmp-snoopingvlan vlan-id interface
interface-name],

[edit bridge-domains bridge-domain-name protocolsmld-snooping ] ,
[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping interface interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snoopingvlan vlan-id

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
mld-snooping ]interface interface-name]

[edit routing-instances routing-instance-name protocolsmld-snooping ]
[edit protocols igmp-snooping vlan],

Release Information Statement introduced in Junos OS Release 8.5.

Statement introduced in Junos OS Release 13.2 for the QFX series.

Statement introduced in Junos OS Release 14.2 for MX series Routers with MPC.

Description Specify how long to wait to receive a response to a specific query message from a host.

Options seconds—Time interval. This interval should be less than the host-query interval.

Range: 1 through 1024

Default: 10 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697

• query-interval (Bridge Domains) on page 993

• query-last-member-interval (Bridge Domains) on page 996

• mld-snooping on page 930

• igmp-snooping on page 869
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query-response-interval (Protocols IGMP)

Syntax query-response-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp],
[edit protocols igmp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify how long the querier routing device waits to receive a response to a host-query

message from a host.

Options seconds—The query response interval must be less than the query interval.

Range: 1 through 1024

Default: 10 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Modifying the IGMP Query Response Interval on page 29

• query-interval (Protocols IGMP) on page 994

• query-last-member-interval (Protocols IGMP) on page 997
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query-response-interval (Protocols IGMPAMT)

Syntax query-response-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp amt relay defaults],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
igmp amt relay defaults],

[edit protocols igmp amt relay defaults],
[edit routing-instances routing-instance-name protocols igmp amt relay defaults]

Release Information Statement introduced in Junos OS Release 10.2.

Description Specify how long the IGMP querier router waits to receive a response to a host query

message from a host through an Automatic Multicast Tunneling (AMT) interface.

Options seconds—Timetowait to receivea response toahostquerymessage.Thequery response

interval must be less than the query interval.

Range: 1 through 1024

Default: 10 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Default IGMP Parameters for AMT Interfaces on page 289
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query-response-interval (Protocols MLD)

Syntax query-response-interval seconds;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld],
[edit protocolsmld]
[edit protocols mld-snooping vlan vlan-id]
[edit routing-instances instance-name protocols mld-snooping vlan vlan-id]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Support at the [edit protocolsmld-snooping vlan vlan-id] and the [edit routing-instances

instance-name protocolsmld-snooping vlan vlan-id] hierarchy levels introduced in Junos

OS Release 13.3 for EX Series switches.

Description Specify how long the querier routing device waits to receive a response to a host-query

message from a host.

Options seconds—Time interval.

Range: 1 through 1024

Default: 10 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Modifying the MLD Query Response Interval on page 56

• query-interval (Protocols MLD) on page 995

• query-last-member-interval (Protocols MLD) on page 998
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rate (Routing Instances)

Syntax rate threshold-rate;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pimmdt threshold group group-address source source-address],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnelmdt threshold group group-address source source-address],

[edit routing-instances routing-instance-name protocols pimmdt threshold group
group-address source source-address],

[edit routing-instances routing-instance-name provider-tunnelmdt threshold group
group-address source source-address]

Release Information Statement introduced before Junos OS Release 7.4.

Description Apply a rate threshold to amulticast source to automatically create a data MDT.

Options threshold-rate—Rate in kilobits per second (Kbps) to apply to source.

Range: 10 Kbps through 1 Gbps (1,000,000 Kbps)

Default: 10 Kbps

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Data MDTs and Provider Tunnels Operating in Source-Specific

Multicast Mode on page 335

• Example: Configuring Data MDTs and Provider Tunnels Operating in Any-Source

Multicast Mode on page 345
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redundant-sources

Syntax redundant-sources [ addresses ];

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast flow-map flow-map-name],

[edit logical-systems logical-system-name routing-optionsmulticast flow-map
flow-map-name],

[edit routing-instances routing-instance-name routing-optionsmulticast flow-map
flow-map-name],

[edit routing-optionsmulticast flow-map flow-map-name]

Release Information Statement introduced in Junos OS Release 8.3.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure a list of redundant sources for multicast flows defined by a flowmap.

Options addresses—List of IPv4 or IPv6 addresses for use as redundant (backup) sources for

multicast flows defined by a flowmap.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring a Multicast FlowMap on page 739
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register-limit

Syntax register-limit {
family (inet | inet6) {
log-interval seconds;
maximum limit;
threshold value;

}
log-interval seconds;
maximum limit;
threshold value;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced in Junos OS Release 12.2.

Description Configure a limit for the number of incoming (S,G) PIM registers.

NOTE: Themaximum limit settings that you configure with themaximum

and the family (inet | inet6)maximum statements aremutually exclusive. For

example, if you configure a global maximumPIM register message limit, you
cannot configure a limit at the family level for IPv4 or IPv6. If you attempt to
configure a limit at both the global level and the family level, the device will
not accept the configuration.

Options family (inet | inet6)—(Optional) Specify either IPv4 or IPv6messages to be counted

towards the configured register message limit.

Default: Both IPv4 and IPv6messages are counted towards the configured register
message limit.

The remaining statements are described separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM State Limits on page 538

• clear pim join on page 1139

• clear pim register on page 1143
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relay (AMT Protocol)

Syntax relay {
accounting;
family {
inet {
anycast-prefix ip-prefix/<prefix-length>;
local-address ip-address;

}
}
secret-key-timeoutminutes;
tunnel-limit number;

}

Hierarchy Level [edit logical-systems logical-system-name protocols amt],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
amt],

[edit protocols amt],
[edit routing-instances routing-instance-name protocols amt]

Release Information Statement introduced in Junos OS Release 10.2.

Description Configure the protocol address family, secret key timeout, and tunnel limit for Automatic

Multicast Tunneling (AMT) relay functions.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the AMT Protocol on page 287
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relay (IGMP)

Syntax relay {
defaults {
(accounting | no-accounting);
group-policy [ policy-names ];
query-interval seconds;
query-response-interval seconds;
robust-count number;
ssm-map ssm-map-name;
version version;

}
}

Hierarchy Level [edit logical-systems logical-system-name statement-name protocols igmp amt],
[edit logical-systems logical-system-name routing-instances routing-instance-name
statement-name protocols igmp amt],

[edit protocols igmp amt],
[edit routing-instances routing-instance-name statement-name protocols igmp amt]

Release Information Statement introduced in Junos OS Release 10.2.

Description Configure default Automatic Multicast Tunneling (AMT) interface attributes.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Default IGMP Parameters for AMT Interfaces on page 289
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reset-tracking-bit

Syntax reset-tracking-bit;

Hierarchy Level [edit protocols pim],
[edit protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim],
[edit routing-instances routing-instance-name protocols pim interface interface-name],
[edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name]

Release Information Statement introduced in Junos OS Release 10.1.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Change the value of a tracking bit (T-bit) field in the LAN prune delay hello option from

the default of 1 to 0, which enables join suppression for a multicast interface. When the

network starts receiving multiple identical join messages, join suppression triggers a

random timer with a value of 66 through 84milliseconds (1.1 × periodic through 1.4 ×

periodic,where periodic is 60 seconds). This creates an interval duringwhich no identical

join messages are sent. Eventually, only one of the identical messages is sent. Join

suppression is triggered each time identical messages are sent for the same join.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Enabling Join Suppression on page 110

• override-interval on page 963

• propagation-delay on page 989
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restart-duration (Multicast Snooping)

Syntax restart-duration seconds;

Hierarchy Level [edit multicast-snooping-options graceful-restart]

Release Information Statement introduced in Junos OS Release 9.2.

Description Configure the duration of the graceful restart interval.

Options seconds—Graceful restart duration for multicast snooping.

Range: 0 through 300

Default: 180

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Multicast Snooping on page 671

restart-duration (Protocols PIM)

Syntax restart-duration seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols pim graceful-restart],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim graceful-restart],

[edit protocols pim graceful-restart],
[edit routing-instances routing-instance-name protocols pim graceful-restart]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Description Configure the duration of the graceful restart interval.

Options seconds—Time that the routing device waits (in seconds) to complete PIM sparse mode

graceful restart.

Range: 30 through 300

Default: 60

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Sparse Mode Graceful Restart on page 240
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reverse-oif-mapping

Syntax reverse-oif-mapping {
no-qos-adjust;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast interface interface-name],

[edit logical-systems logical-system-name routing-optionsmulticast
interface interface-name],

[edit routing-instances routing-instance-name routing-optionsmulticast
interface interface-name],

[edit routing-optionsmulticast interface interface-name]

Release Information Statement introduced in Junos OS Release 9.2.

Statement introduced in Junos OS Release 9.2 for EX Series switches.

The no-qos-adjust statement added in Junos OS Release 9.5.

The no-qos-adjust statement introduced in Junos OS Release 9.5 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Enable the routing device to identify a subscriber VLAN or interface based on an IGMP

or MLD request it receives over the multicast VLAN.

The remaining statement is explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

rib-group (Protocols DVMRP)

Syntax rib-group group-name;

Hierarchy Level [edit logical-systems logical-system-name protocols dvmrp],
[edit protocols dvmrp]

Release Information Statement introduced before Junos OS Release 7.4.

Description Associate a routing table group with DVMRP.

Options group-name—Name of the routing table group. The namemust be one that you defined

with the rib-groups statement at the [edit routing-options] hierarchy level.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring DVMRP on page 298
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rib-group (Protocols MSDP)

Syntax rib-group group-name;

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp],

[edit protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Associate a routing table group with MSDP.

Options group-name—Name of the routing table group. The namemust be one that you defined

with the rib-groups statement at the [edit routing-options] hierarchy level.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDP in a Routing Instance on page 260
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rib-group (Protocols PIM)

Syntax rib-group {
inet group-name;
inet6 group-name;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Associate a routing table group with PIM.

Options table-name—Name of the routing table. The namemust be one that you defined with

the rib-groups statement at the [edit routing-options] hierarchy level.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring a Dedicated PIM RPF Routing Table on page 590
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robust-count (Bridge Domains)

Syntax robust-count number;

Hierarchy Level [edit bridge-domains bridge-domain-name protocols igmp-snooping interface
interface-name],

[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id interface
interface-name],

[edit bridge-domains bridge-domain-name protocolsmld-snooping ] ,
[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping interface interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping vlan vlan-id interface interface-name]

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
mld-snooping ]

[edit routing-instances routing-instance-name protocolsmld-snooping ]

Release Information Statement introduced in Junos OS Release 8.5.

Statement introduced in Junos OS Release 14.2 for MX series Routers with MPC.

Description Provide fine-tuning to allow for expected packet loss on a subnet. You can wait more

intervals if subnet packet loss is high and IGMP or MLD report messages might be lost.

Options number—Robust interval.

Range: 2 through 10

Default: 2

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697

• mld-snooping on page 930

• igmp-snooping on page 869
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robust-count (Protocols IGMP)

Syntax robust-count number;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp],
[edit protocols igmp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Tune the expected packet loss on a subnet. This factor is used to calculate the group

member interval, other querier present interval, and last-member query count.

Options number—Robustness variable.

Range: 2 through 10

Default: 2

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Modifying the IGMP Robustness Variable on page 34
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robust-count (Protocols IGMPAMT)

Syntax robust-count number;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp amt relay defaults],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
igmp amt relay defaults],

[edit protocols igmp amt relay defaults],
[edit routing-instances routing-instance-name protocols igmp amt relay defaults]

Release Information Statement introduced in Junos OS Release 10.2.

Description Configure the expected IGMP packet loss on an Automatic Multicast Tunneling (AMT)

tunnel. If a tunnel is expected to have packet loss, increase the robust count.

Options number—Number of packets that can be lost before the AMT protocol deletes the

multicast state.

Range: 2 through 10

Default: 2

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Default IGMP Parameters for AMT Interfaces on page 289

robust-count (Protocols MLD)

Syntax robust-count number;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld],
[edit protocolsmld]

Release Information Statement introduced before Junos OS Release 7.4.

Description Tune for the expected packet loss on a subnet.

Options number—Time interval. This interval must be less than the interval between general

host-query messages.

Range: 2 through 10

Default: 2 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Modifying the MLD Robustness Variable on page 59
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robustness-count

Syntax robustness-count number;

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name
bidirectional df-election],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name bidirectional df-election],

[edit protocols pim interface interface-name bidirectional df-election],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bidirectional df-election]

Release Information Statement introduced in Junos OS Release 12.1.

Statement introduced in Junos OS Release 13.3 for the PTX5000 router.

Description Configure the designated forwarder (DF) election robustness count for bidirectional PIM.

When a DF election Offer or Winner message fails to be received, the message is

retransmitted.The robustness-count statement sets theminimumnumberofDFelection

messages that must fail to be received for DF election to fail. To prevent routing loops,

all routers on the link must have a consistent view of the DF. When the DF election fails

because DF election messages are not received, forwarding on bidirectional PIM routes

is suspended.

If a router receives from a neighbor a better offer than its own, the router stops

participating in the election for a period of robustness-count * offer-period. Eventually,

all routers except the best candidate stop sending Offer messages.

Options number—Number of transmission attempts for DF election messages.

Range: 1 through 10

Default: 3

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Bidirectional PIM on page 195

• Example: Configuring Bidirectional PIM on page 201
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route-target (Protocols MVPN)

Syntax route-target {
export-target {
target target-community;
unicast;

}
import-target {
target {
target-value;
receiver target-value;
sender target-value;

}
unicast {
receiver;
sender;

}
}

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
mvpn],

[edit routing-instances routing-instance-name protocols mvpn]

Release Information Statement introduced in Junos OS Release 8.4.

Description Enable you tooverride theLayer 3VPN import andexport route targetsused for importing

and exporting routes for the MBGPMVPN NLRI.

Default Themulticast VPN routing instance uses the import and export route targets configured

for the Layer 3 VPN.

Options The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring VRF Route Targets for Routing Instances for an MBGPMVPN
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rp

Syntax rp {
auto-rp {
(announce | discovery | mapping);
(mapping-agent-election | no-mapping-agent-election);

}
bidirectional {
address address {
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
priority number;
}

}
bootstrap {
family (inet | inet6) {
export [ policy-names ];
import [ policy-names ];
priority number;

}
}
bootstrap-export [ policy-names ];
bootstrap-import [ policy-names ];
bootstrap-priority number;
dr-register-policy [ policy-names ];
embedded-rp {
group-ranges {
destination-ip-prefix</prefix-length>;

}
maximum-rps limit;

}
group-rp-mapping {
family (inet | inet6) {
log-interval seconds;
maximum limit;
threshold value;
}

}
log-interval seconds;
maximum limit;
threshold value;
}

}
local {
family (inet | inet6) {
disable;
address address;
anycast-pim {
local-address address;
address address <forward-msdp-sa>;
rp-set {

}
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}
group-ranges {
destination-ip-prefix</prefix-length>;

}
hold-time seconds;
override;
priority number;

}
}
register-limit {
family (inet | inet6) {
log-interval seconds;
maximum limit;
threshold value;
}

}
log-interval seconds;
maximum limit;
threshold value;
}

}
register-probe-time register-probe-time;
}
rp-register-policy [ policy-names ];
static {
address address {
override;
version version;
group-ranges {
destination-ip-prefix</prefix-length>;

}
}

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the routing device as an actual or potential RP. A routing device can be an RP

for more than one group.

The remaining statements are explained separately.

Default If you do not include the rp statement, the routing device can never become the RP.
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Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding PIM Sparse Mode on page 101

rp-register-policy

Syntax rp-register-policy [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced in Junos OS Release 7.6.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply one or more policies to control incoming PIM register messages.

Options policy-names—Name of one or more import policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Register Message Filters on a PIM RP and DR on page 161

• dr-register-policy on page 821
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rp-set

Syntax rp-set {
address address <forward-msdp-sa>;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim local family (inet | inet6)
anycast-pim],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim local family (inet | inet6) anycast-pim],

[edit protocols pim local family (inet | inet6) anycast-pim],
[edit routing-instances routing-instance-name protocols pim local family (inet | inet6)
anycast-pim]

Release Information Statement introduced in Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure a set of rendezvous point (RP) addresses for anycast RP. You can configure

up to 15 RPs.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM AnycastWith or Without MSDP on page 142
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rpf-check-policy (Routing Options RPF)

Syntax rpf-check-policy [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast],

[edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-instances routing-instance-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced in Junos OS Release 8.1.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply policies for disabling RPF checks on arriving multicast packets. The policies must

be correctly configured.

Options policy-names—Name of one or more multicast RPF check policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring RPF Policies on page 596
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rpf-selection

Syntax rpf-selection {
group group-address {
sourcesource-address {
next-hop next-hop-address;

}
wildcard-source {
next-hop next-hop-address;

}
}
prefix-list prefix-list-addresses {
source source-address {
next-hop next-hop-address;

}
wildcard-source {
next-hop next-hop-address;

}
}

Hierarchy Level [edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced in JUNOS Release 10.4.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure thePIMRPFnext-hopneighbor for a specific groupandsource for aVRF routing

instance.

The remaining statements are explained separately.

Default If you omit the rpf-selection statement, PIM RPF checks typically choose the best path

determined by the unicast protocol for all multicast flows.

Options source-address—Specific source address for the PIM group.

Required Privilege
Level

view-level—To view this statement in the configuration.

control-level—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM RPF Selection on page 599
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rpt-spt

Syntax rpt-spt;

Hierarchy Level [edit logical-systems profile-name routing-instances instance-name protocols mvpn
mvpn-mode],

[edit routing-instances instance-name protocols mvpnmvpn-mode]

Release Information Statement introduced in Junos OS Release 10.0.

Description Use rendezvous-point trees for customer PIM (C-PIM) join messages, and switch to the

shortest-path tree after the source is known.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Shared-Tree Data Distribution Across Provider Cores for Providers of MBGP

MVPNs

Copyright © 2017, Juniper Networks, Inc.1024

Multicast Protocols Feature Guide



rsvp-te (Routing Instances Provider Tunnel Selective)

Syntax rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group address source source-address],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group addresswildcard-source],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet wildcard-source],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet6 wildcard-source],

[edit routing-instances routing-instance-name provider-tunnel],
[edit routing-instances routing-instance-nameprovider-tunnel selectivegroupaddresssource
source-address]

[edit routing-instances routing-instance-name provider-tunnel selective group address
wildcard-source],

[edit routing-instances routing-instance-nameprovider-tunnel selectivewildcard-group-inet
wildcard-source],

[edit routing-instances routing-instance-nameprovider-tunnelselectivewildcard-group-inet6
wildcard-source]

Release Information Statement introduced in Junos OS Release 8.5.

Description Configure the properties of the RSVP traffic-engineered point-to-multipoint LSP for

MBGPMVPNs.

The remaining statements are explained separately.

NOTE: Junos OS Release 11.2 and earlier do not support point-to-multipoint
LSPs with next-generationmulticast VPNs onMX80 routers.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Point-to-Multipoint LSPs for an MBGPMVPN
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sa-hold-time (Protocols MSDP)

Syntax sa-hold-time seconds;

Hierarchy Level [edit logical-systems logical-system-name protocols msdp],
[edit logical-systems logical-system-nameprotocolsmsdpgroupgroup-namepeeraddress],
[edit logical-systems logical-system-name protocols msdp peer address],
[edit logical-systems logical-system-name routing-instances instance-nameprotocolsmsdp],
[edit logical-systems logical-system-name routing-instances instance-nameprotocolsmsdp
group group-name peer address],

[edit logical-systems logical-system-name routing-instances instance-nameprotocolsmsdp
peer address],

[edit protocols msdp],
[edit protocols msdp group group-name peer address],
[edit protocols msdp peer address],
[edit routing-instances instance-name protocols msdp],
[edit routing-instances instance-name protocols msdp group group-name peer address]
[edit routing-instances instance-name protocols msdp peer address],

Release Information Statement introduced in Junos OS Release 12.3.

Description Specify thesourceaddress (SA)messagehold time tousewhenmaintainingaconnection

with the MSDP peer. Each entry in an SA cache has an associated hold time. The hold

timer is started when an SAmessage is received by an MSDP peer. The timer is reset

when another SAmessage is received before the timer expires. If another SAmessage

is not received during the SAmessage hold-time period, the SAmessage is removed

from the cache.

Youmight want to change the SAmessage hold time for consistency in a multi-vendor

environment.

Options seconds—Source address message hold time.

Range: 75 through 300 seconds

Default: 75 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Examples: ConfiguringMSDP on page 257

• hold-time (Protocols MSDP) on page 862

• keep-alive (Protocols MSDP) on page 899
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sap

Syntax sap {
disable;
listen address <port port>;

}

Hierarchy Level [edit logical-systems logical-system-name protocols],
[edit protocols]

Release Information Statement introduced before Junos OS Release 7.4.

Description Enable the router to listen to session directory announcements formultimedia and other

multicast sessions.

SAP and SDP always listen on the default SAP address and port, 224.2.127.254:9875. To

have SAP listen on additional addresses or pairs of address and port, include a listen

statement for each address or pair.

Options The statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the Session Announcement Protocol on page 279

• listen on page 905
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scope

Syntax scope scope-name {
interface [ interface-names ];
prefix destination-prefix;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast],

[edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-instances routing-instance-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure multicast scoping.

Options scope-name—Name of the multicast scope.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Multicast Snooping on page 670
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scope-policy

Syntax scope-policy [ policy-names ];

Hierarchy Level [edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-optionsmulticast]

NOTE: You can configure a scope policy at these two hierarchy levels only.
You cannot apply a scope policy to a specific routing instance, because all
scoping policies are applied to all routing instances. However, you can apply
thescopestatement toaspecific routing instanceat the [edit routing-instances

routing-instance-name routing-optionsmulticast] or [edit logical-systems

logical-system-name routing-instances routing-instance-name routing-options

multicast] hierarchy level.

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply policies for scoping. The policy must be correctly configured at the edit

policy-options policy-statement hierarchy level.

Options policy-names—Name of one or more multicast scope policies.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• scope on page 1028

• Example: Using a Scope Policy for Multicast Scoping on page 711
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secret-key-timeout

Syntax secret-key-timeoutminutes;

Hierarchy Level [edit logical-systems logical-system-name protocols amt relay],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
amt relay],

[edit protocols amt relay],
[edit routing-instances routing-instance-name protocols amt relay]

Release Information Statement introduced in Junos OS Release 10.2.

Description Specify the period in minutes after which the local opaque secret key used in the

Automatic Multicast Tunneling (AMT) Message Authentication Code (MAC) times out

and is regenerated.

Default 60minutes

Options minutes—Number of minutes to wait before generating a newMAC opaque secret key.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the AMT Protocol on page 287
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selective

Syntax selective {
groupmulticast-prefix/prefix-length {
source ip-prefix/prefix-length {
ingress-replication {
create-new-ucast-tunnel;
label-switched-path-template {
(default-template | lsp-template-name);

}
}

ldp-p2mp;
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp point-to-multipoint-lsp-name;

}
threshold-rate kbps;

}
wildcard-source {
ldp-p2mp;
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
}

static-lsp point-to-multipoint-lsp-name;
}
threshold-rate kbps;

}
}
tunnel-limit number;
wildcard-group-inet {
wildcard-source {
ldp-p2mp;
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}
threshold-rate number;

}
}
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wildcard-group-inet6 {
wildcard-source {
ldp-p2mp;
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}
threshold-rate number;

}
}

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel],

[edit routing-instances routing-instance-name provider-tunnel]

Release Information Statement introduced in Junos OS Release 8.5.

The ingress-replication statement and substatements added in Junos OS Release 10.4.

Description Configure selective point-to-multipoint LSPs for an MBGPMVPN. Selective

point-to-multipoint LSPs send traffic only to the receivers configured for the MBGP

MVPNs, helping to minimize flooding in the service provider's network.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Point-to-Multipoint LSPs for an MBGPMVPN

• Configuring PIM-SSM GRE Selective Provider Tunnels

Copyright © 2017, Juniper Networks, Inc.1032

Multicast Protocols Feature Guide



sglimit

Syntax sglimit {
family (inet | inet6) {
log-interval seconds;
maximum limit;
threshold value;

}
log-interval seconds;
maximum limit;
threshold value;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim ],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced in Junos OS Release 12.2.

Description Configure a limit for the number of accepted (*,G) and (S,G) PIM join states.

NOTE: Themaximum limit settings that you configure with themaximum

and the family (inet | inet6)maximum statements aremutually exclusive. For

example, if you configure a global maximumPIM join state limit, you cannot
configure a limit at the family level for IPv4 or IPv6 joins. If you attempt to
configure a limit at both the global level and the family level, the device will
not accept the configuration.

Options family (inet | inet6)—(Optional) Specify either IPv4 or IPv6 join states to be counted

towards the configured join state limit.

Default: Both IPv4 and IPv6 join states are counted towards the configured join state
limit.

The remaining statements are described separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM State Limits on page 538

• clear pim join on page 1139
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signaling

Syntax signaling;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
bgp family inet-mdt],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
bgp family inet-mvpn],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
bgp group group-name family inet-mdt],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
bgp group group-name family inet-mvpn],

[edit routing-instances routing-instance-name protocols bgp family inet-mdt],
[edit routing-instances routing-instance-name protocols bgp family inet-mvpn],
[edit routing-instances routing-instance-name protocols bgp group group-name family
inet-mdt],

[edit routing-instances routing-instance-name protocols bgp group group-name family
inet-mvpn]

Release Information Statement introduced in Junos OS Release 9.4.

Statement introduced in Junos OS Release 11.1 for EX Series switches.

Description Enable signaling inBGP. Formulticast distribution tree (MDT)subaddress family identifier

(SAFI) NLRI signaling, configure signaling under the inet-mdt family. For multiprotocol

BGP (MBGP) intra-AS NLRI signaling, configure signaling under the inet-mvpn family.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Source-Specific Multicast for Draft-Rosen Multicast VPNs on

page 324
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source (Bridge Domains)

Syntax source ip-address;

Hierarchy Level [editbridge-domainsbridge-domain-nameprotocols igmp-snooping interface interface-name
static group],

[editbridge-domainsbridge-domain-nameprotocols igmp-snooping interface interface-name
static group],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping interface interface-name static group],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
vlan vlan-id igmp-snooping interface interface-name static group]

Release Information Statement introduced in Junos OS Release 8.5.

Description Statically define multicast group source addresses on an interface.

Options ip-address—IP address to use as the source for the group.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697

source (PIM RPF Selection)

Syntax source source-address {
next-hop next-hop-address;

}

Hierarchy Level [edit routing-instances routing-instance-name protocols pim rpf-selection group
group-address],

[edit routing-instances routing-instance-name protocols pim rpf-selection prefix-list
prefix-list-addresses]

Release Information Statement introduced in JUNOS Release 10.4.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the source address for the PIM group.

Options source-address—Specific source address for the PIM group.

The remaining statements are explained separately.

Required Privilege
Level

view-level—To view this statement in the configuration.

control-level—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM RPF Selection on page 599
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source (Protocols IGMP)

Syntax source ip-address {
source-count number;
source-increment increment;

}

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name static
groupmulticast-group-address],

[edit protocols igmp interface interface-name static groupmulticast-group-address]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify the IP version 4 (IPv4) unicast source address for the multicast group being

statically configured on an interface.

Options ip-address—IPv4 unicast address.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling IGMP Static Group Membership on page 36
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source (Protocols MLD)

Syntax source ip-address {
source-count number;
source-increment increment;

}

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name static
groupmulticast-group-address],

[edit protocolsmld interface interface-name static groupmulticast-group-address]

Release Information Statement introduced before Junos OS Release 7.4.

Description IP version 6 (IPv6) unicast source address for the multicast group being statically

configured on an interface.

Options ip-address—One or more IPv6 unicast addresses.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling MLD Static Group Membership on page 61
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source (Protocols MSDP)

Syntax source ip-address</prefix-length> {
active-source-limit {
maximum number;
threshold number;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp],

[edit protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Limit the number of active source messages the routing device accepts from sources in

this address range.

Default If you do not include this statement, the routing device accepts any number of MSDP

active source messages.

Options The other statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDPwith Active Source Limits and Mesh Groups on page 268
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source (Routing Instances)

Syntax source source-address {
rate threshold-rate;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pimmdt threshold group group-address],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnelmdt threshold group group-address],

[edit routing-instances routing-instance-name protocols pimmdt threshold group
group-address],

[edit routing-instances routing-instance-name provider-tunnelmdt threshold group
group-address]

Release Information Statement introduced before Junos OS Release 7.4.

Description Establish a threshold to trigger the automatic creation of a data MDT for the specified

unicast address or prefix of the source of multicast information.

Options source-address—Explicit unicast address of the multicast source.

The remaining statement is explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Data MDTs and Provider Tunnels Operating in Source-Specific

Multicast Mode on page 335

• Example: Configuring Data MDTs and Provider Tunnels Operating in Any-Source

Multicast Mode on page 345
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source (Routing Instances Provider Tunnel Selective)

Syntax source source-address {
ldp-p2mp;
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}
threshold-rate number;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group address],

[edit routing-instances routing-instance-name provider-tunnel selective group address]

Release Information Statement introduced in Junos OS Release 8.5.

Description Specify the IP address for the multicast source. This statement is a part of the

point-to-multipoint LSP and PIM-SSMGRE selective provider tunnel configuration for

MBGPMVPNs.

Options source-address—IP address for the multicast source.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Point-to-Multipoint LSPs for an MBGPMVPN

• Configuring PIM-SSM GRE Selective Provider Tunnels
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source (Source-Specific Multicast)

Syntax source [ addresses ];

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast ssm-map ssm-map-name],

[edit logical-systems logical-system-name routing-optionsmulticast
ssm-map ssm-map-name],

[edit routing-instances routing-instance-name routing-optionsmulticast ssm-map
ssm-map-name],

[edit routing-optionsmulticast ssm-map ssm-map-name]

Release Information Statement introduced in Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Description Specify IPv4 or IPv6 source addresses for an SSMmap.

Options addresses—IPv4 or IPv6 source addresses.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To view this statement in the configuration.

Related
Documentation

• Example: Configuring SSMMapping on page 188
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source-address

Syntax source-address ip-address;

Hierarchy Level [edit bridge-domains bridge-domain-name protocols igmp-snooping proxy],
[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id proxy],
[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping proxy],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping vlan vlan-id proxy]

Release Information Statement introduced in Junos OS Release 8.5.

Statement introduced in Junos OS Release 13.2 for the QFX series.

Description Specify the IP address to use as the source for IGMP snooping reports in proxy mode.

Reports are sent with address 0.0.0.0 as the source address unless there is a source

address configured. You can also use this statement to configure the source address to

use for IGMP snooping queries.

Options ip-address—IP address to use as the source for proxy-mode IGMP snooping reports.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697
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source-count (Protocols IGMP)

Syntax source-count number;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name static
groupmulticast-group-address source],

[edit protocols igmp interface interface-name static groupmulticast-group-address source]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the number of multicast source addresses that should be accepted for each

static group created.

Options number—Number of source addresses.

Default: 1

Range: 1 through 1024

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling IGMP Static Group Membership on page 36

source-count (Protocols MLD)

Syntax source-count number;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name static
groupmulticast-group-address source],

[edit protocolsmld interface interface-name static groupmulticast-group-address source]

Release Information Statement introduced in Junos OS Release 9.6.

Description Configure the number of multicast source addresses that should be accepted for each

static group created.

Options number—Number of source addresses.

Default: 1

Range: 1 through 1024

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling MLD Static Group Membership on page 61
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source-increment (Protocols IGMP)

Syntax source-increment number;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name static
groupmulticast-group-address source],

[edit protocols igmp interface interface-name static groupmulticast-group-address source]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the number of times the multicast source address should be incremented for

each static group created. The increment is specified in dotted decimal notation similar

to an IPv4 address.

Options increment—Number of times the source address should be incremented.

Default: 0.0.0.1

Range: 0.0.0.1 through 255.255.255.255

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling IGMP Static Group Membership on page 36

source-increment (Protocols MLD)

Syntax source-increment number;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name static
groupmulticast-group-address source],

[edit protocolsmld interface interface-name static groupmulticast-group-address source]

Release Information Statement introduced in Junos OS Release 9.6.

Description Configure the number of times the address should be incremented for each static group

created. The increment is specified in a format similar to an IPv6 address.

Options increment—Number of times the source address should be incremented.

Default: ::1

Range: ::1 through ffff:ffff:ffff:ffff:ffff:ffff:ffff:ffff:

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling MLD Static Group Membership on page 61
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spt-only

Syntax spt-only;

Hierarchy Level [edit logical-systems profile-name routing-instances instance-name protocols mvpn
mvpn-mode],

[edit routing-instances instance-name protocols mvpnmvpn-mode]

Release Information Statement introduced in Junos OS Release 10.0.

Description Set the MVPNmode to learn about active multicast sources using multicast VPN

source-active routes. This is the default mode.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring SPT-Only Mode for Multiprotocol BGP-Based Multicast VPNs

spt-threshold

Syntax spt-threshold {
infinity [ policy-names ];

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced in Junos OS Release 8.0.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Set the SPT threshold to infinity for a source-group address pair. Last-hopmulticast

routing devices running PIM sparse mode can forward the same stream of multicast

packets onto the same LAN through an RPT rooted at the RP or an SPT rooted at the

source. By default, last-hop routing devices transition to a direct SPT to the source. You

can configure this routing device to set the SPT transition value to infinity to prevent this

transition for any source-group address pair.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring the PIM SPT Threshold Policy on page 174
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ssm-groups

Syntax ssm-groups [ ip-addresses ];

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast],

[edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-instances routing-instance-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure source-specific multicast (SSM) groups.

By default, the SSM groupmulticast address is limited to the IP address range from

232.0.0.0 through232.255.255.255.However, youcanextendSSMoperations intoanother

Class D range by including the ssm-groups statement in the configuration. The default

SSM address range from 232.0.0.0 through 232.255.255.255 cannot be used in the

ssm-groups statement. This statement is for adding other multicast addresses to the

default SSM group addresses. This statement does not override the default SSM group

address range.

IGMPv3 supports SSM groups. By utilizing inclusion lists, only sources that are specified

send to the SSM group.

Options ip-addresses—List of one ormore additional SSMgroup addresses separated by a space.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Source-Specific Multicast Groups with Any-Source Override on

page 183
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ssm-map (Protocols IGMPAMT)

Syntax ssm-map ssm-map-name;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp amt relay defaults],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
igmp amt relay defaults],

[edit protocols igmp amt relay defaults],
[edit routing-instances routing-instance-name protocols igmp amt relay defaults]

Release Information Statement introduced in Junos OS Release 10.2.

Description Applya source-specificmulticast (SSM)maptoallAutomaticMulticastTunneling (AMT)

interfaces.

Options ssm-map-name—Name of the SSMmap.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Default IGMP Parameters for AMT Interfaces on page 289

ssm-map (Protocols MLD)

Syntax ssm-map ssm-map-name;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced in Junos OS Release 7.4.

Description Apply an SSMmap to an MLD interface.

Options ssm-map-name—Name of SSMmap.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring SSMMapping on page 188
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ssm-map (Routing OptionsMulticast)

Syntax ssm-map ssm-map-name {
policy [ policy-names ];
source [ addresses ];

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast],

[edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-instances routing-instance-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced in Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure SSMmapping.

Options ssm-map-name—Name of the SSMmap.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring SSMMapping on page 188

ssm-map-policy (MLD)

Syntax ssm-map-policy ssm-map-policy-name;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced in Junos OS Release 11.4.

Description Apply an SSMmap policy to an MLD interface.

Options ssm-map-policy-name—Name of SSMmap policy.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring SSMMaps for Different Groups to Different Sources on page 191
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static (Bridge Domains)

Syntax static {
groupmulticast-group-address {
source ip-address;

}
}

Hierarchy Level [edit bridge-domains bridge-domain-name protocols igmp-snooping interface
interface-name],

[edit bridge-domains bridge-domain-name protocols igmp-snooping vlan vlan-id interface
interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping interface interface-name],

[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping vlan vlan-id interface interface-name]

Release Information Statement introduced in Junos OS Release 8.5.

Description Define static multicast groups on an interface.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring IGMP Snooping on page 697

ssm-map (Protocols IGMP)

Syntax ssm-map ssm-map-name;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced in Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply an SSMmap to an IGMP interface.

Options ssm-map-name—Name of SSMmap.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring SSMMapping on page 188
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ssm-map-policy (IGMP)

Syntax ssm-map-policy ssm-map-policy-name;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced in Junos OS Release 11.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Apply an SSMmap policy to an IGMP interface.

Options ssm-map-policy-name—Name of SSMmap policy.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring SSMMaps for Different Groups to Different Sources on page 191
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standby-path-creation-delay

Syntax standby-path-creation-delay <seconds>;

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced in Junos OS Release 12.2.

Description Configure the time interval after which a standby path is created, when a new ECMP

interface or neighbor is added to the network.

In the absence of this statement, ECMP joins are redistributed as soon as a new ECMP

interface or neighbor is added to the network.

Options <seconds>—Time interval after which a standby path is created, when a new ECMP

interface or neighbor is added to the network. Range is from 1 through 300.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIMMake-Before-Break Join Load Balancing on page 574

• Configuring PIM Join Load Balancing on page 107

• clear pim join-distribution on page 1141

• join-load-balance on page 897

• idle-standby-path-switchover-delay on page 866
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static (Protocols IGMP)

Syntax static {
groupmulticast-group-address {
exclude;
group-count number;
group-increment increment;
source ip-address {
source-count number;
source-increment increment;

}
}

}

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Test multicast forwarding on an interface without a receiver host.

The static statement simulates IGMP joins on a routing device statically on an interface

withoutany IGMPhosts. It is supported forboth IGMPv2and IGMPv3 joins. This statement

is especially useful for testing multicast forwarding on an interface without a receiver

host.

NOTE: Toprevent joining toomany groups accidentally, the static statement

is not supported with the interface all statement.

The remaining statements are explained separately.

Required Privilege
Level

routing and trace—To view this statement in the configuration.

routing-control and trace-control—To add this statement to the configuration.

Related
Documentation

• Enabling IGMP Static Group Membership on page 36
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static (Protocols MLD)

Syntax static {
groupmulticast-group-address {
exclude;
group-count number;
group-increment increment;
source ip-address {
source-count number;
source-increment increment;

}
}

}

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Test multicast forwarding on an interface.

The static statement simulates MLD joins on a routing device statically on an interface

without any MLD hosts. It is supported for both MLDv1 and MLDv2 joins. This statement

is especially useful for testing multicast forwarding on an interface without a receiver

host.

NOTE: Toprevent joining toomany groups accidentally, the static statement

is not supported with the interface all statement.

The remaining statements are explained separately.

Required Privilege
Level

routing and trace—To view this statement in the configuration.

routing-control and trace-control—To add this statement to the configuration.

Related
Documentation

• Enabling MLD Static Group Membership on page 61
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static (Protocols PIM)

Syntax static {
address address {
group-ranges {
destination-ip-prefix</prefix-length>;

}
override;
version version;

}
}

Hierarchy Level [edit logical-systems logical-system-name protocols pim rp],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp],

[edit protocols pim rp],
[edit routing-instances routing-instance-name protocols pim rp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure static RP addresses. The default static RP address is 224.0.0.0/4. To configure

other addresses, include one or more address statements. You can configure a static RP

in a logical system only if the logical system is not directly connected to a source.

For each static RP address, you can optionally specify the PIM version and the groups

for which this address can be the RP. The default PIM version is version 1.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the Static PIM RP Address on the Non-RP Routing Device on page 128
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static-lsp

Syntax static-lsp lsp-name;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel rsvp-te],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group address source source-address rsvp-te],

[edit routing-instances routing-instance-name provider-tunnel rsvp-te],
[edit routing-instances routing-instance-nameprovider-tunnel selectivegroupaddresssource
source-address rsvp-te]

Release Information Statement introduced in Junos OS Release 8.5.

Description Specify the name of the static point-to-multipoint LSP used for an MBGPMVPN. Use

this statement tospecify thestaticLSPforboth inclusiveandselectivepoint-to-multipoint

LSPs.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Point-to-Multipoint LSPs for an MBGPMVPN
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static-umh (MBGPMVPN)

Syntax static-umh {
primary address;
backup address;
source-tree;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
mvpn],

[edit routing-instances routing-instance-name protocols mvpn]

Release Information Statement introduced in Junos OS Release 15.1.

Description In a BGPmulticast VPN (MVPN) with RSVP-TE point-to-multipoint provider tunnels,

statically set the upstreammulticast hop (UMH), instead of using one of the dynamic

methods to choose the UMH routers, such as that described in unicast-umh-election.

The static-umh statement causes all type 7 (S,G) routes to use the configured primary

andbackupupstreammulticasthops. If theseUMHsarenotavailable, noUMH is selected.

If the primary is not available, but the backupUMH is available, the backup is used as the

UMH.

The static-umh statement only affects type 7 (S,G) routes. Type 6 routes are sent toward

the rendezvous point (RP), and use the dynamic UMH selection that is configured with

the unicast-umh-election statement, or the default method of highest IP address is used

if unicast-umh-election is not configured.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Sender-Based RPF in a BGPMVPNwith RSVP-TE Point-to-Multipoint

Provider Tunnels on page 631

• Example: Configuring Sender-Based RPF in a BGPMVPNwith RSVP-TE

Point-to-Multipoint Provider Tunnels on page 602

• sender-based-rpf

• unicast-umh-election on page 1102
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stream-protection (Multicast-Only Fast Reroute)

Syntax stream-protection {
mofrr-asm-starg;
mofrr-disjoint-upstream-only;
mofrr-no-backup-join;
mofrr-primary-selection-by-routing;
policy policy-name;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast],

[edit logical-systems logical-system-name routing-optionsmulticast],
[edit routing-instances routing-instance-name routing-optionsmulticast],
[edit routing-optionsmulticast]

Release Information Statement introduced in Junos OS Release 14.1.

Description Enablemulticast-only fast reroute (MoFRR)ona routingdevice.MoFRRminimizespacket

loss in a network when there is a link failure.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Understanding Multicast-Only Fast Reroute on page 635

• Example: Configuring Multicast-Only Fast Reroute in a PIM Domain on page 644

• Example: Configuring Multicast-Only Fast Reroute in a Multipoint LDP Domain on

page 652
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subscriber-leave-timer

Syntax subscriber-leave-timer seconds;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast interface interface-name],

[edit logical-systems logical-system-name routing-optionsmulticast
interface interface-name],

[edit routing-instances routing-instance-name routing-optionsmulticast
interface interface-name],

[edit routing-optionsmulticast interface interface-name]

Release Information Statement introduced in Junos OS Release 9.2.

Statement introduced in Junos OS Release 9.2 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Length of time before the multicast VLAN updates QoS data (for example, available

bandwidth) for subscriber interfaces after it receives an IGMP leavemessage.

Options seconds—Length of time before the multicast VLAN updates QoS data (for example,

available bandwidth) for subscriber interfaces after it receives an IGMP leave

message. Specifying a value of 0 results in an immediate update. This is the same

as if the statement were not configured.

Range: 0 through 30

Default: 0 seconds

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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target (Routing InstancesMVPN)

Syntax target target-value {
receiver target-value;
sender target-value;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
mvpn route-target import-target],

[edit routing-instances routing-instance-name protocols mvpn route-target import-target]

Release Information Statement introduced in Junos OS Release 8.4.

Description Specify the target value when importing sender and receiver site routes.

Options target-value—Specify the target value when importing sender and receiver site routes.

receiver—Specify the target community used when importing receiver site routes.

sender—Specify the target community used when importing sender site routes.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring VRF Route Targets for Routing Instances for an MBGPMVPN
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threshold (Bridge Domains)

Syntax threshold suppress value <reuse value>;

Hierarchy Level [editbridge-domainsbridge-domain-namemulticast-snooping-options forwarding-cache],
[edit logical-systems logical-system-name routing-instances routing-instance-name
multicast-snooping-options forwarding-cache],

[edit logical-systems logical-system-name routing-instances routing-instance-name
bridge-domains bridge-domain-namemulticast-snooping-options forwarding-cache],

[edit routing-instances routing-instance-namemulticast-snooping-options
forwarding-cache],

[edit routing-instances routing-instance-name bridge-domains bridge-domain-name
multicast-snooping-options forwarding-cache]

Release Information Statement introduced in Junos OS Release 8.5.

Description Configure the suppression and reuse thresholds formulticast snooping forwarding cache

limits.

Options suppress value—Value to begin suppressing newmulticast forwarding cache entries. This

value is mandatory. This number must be greater than the reuse value.

Range: 1 through 200,000

reuse value—(Optional) Value to begin creating newmulticast forwarding cache entries.

If configured, this number must be less than the suppress value.

Range: 1 through 200,000

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Multicast Snooping on page 671
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threshold (MSDP Active SourceMessages)

Syntax threshold number;

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp active-source-limit],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp active-source-limit],

[edit protocolsmsdp active-source-limit],
[edit routing-instances routing-instance-name protocolsmsdp active-source-limit]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the randomearlydetection (RED) threshold forMSDPactive sourcemessages.

This number must be less than the configured or default maximum.

Options number—RED threshold for active source messages.

Range: 1 through 1,000,000

Default: 24,000

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring MSDPwith Active Source Limits and Mesh Groups on page 268

• maximum (MSDPActive SourceMessages) on page 919
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threshold (Multicast Forwarding Cache)

Syntax threshold {
log-warning value;
suppress value <reuse value>;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast forwarding-cache],

[edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast forwarding-cache family (inet | inet6)],

[edit logical-systems logical-system-name routing-optionsmulticast forwarding-cache],
[edit logical-systems logical-system-name routing-optionsmulticast forwarding-cache
family (inet | inet6)],

[edit routing-instances routing-instance-name routing-optionsmulticast forwarding-cache],
[edit routing-instances routing-instance-name routing-optionsmulticast forwarding-cache
(inet | inet6)],

[edit routing-optionsmulticast forwarding-cache],
[edit routing-optionsmulticast forwarding-cache family (inet | inet6)]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.2 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure theglobal suppression, reuse, andwarning logmessage thresholds formulticast

forwarding cache limits. You can configure the thresholds globally for the multicast

forwarding cache or individually for the IPv4 and IPv6multicast forwarding caches.

Configuring the threshold statement globally for the multicast forwarding cache or

including the family statement toconfigure the thresholds for the IPv4and IPv6multicast

forwarding caches are mutually exclusive.

To confirm the configured threshold values, use the showmulticast forwarding-cache

statistics command.

Options reuse value—(Optional)Valueatwhich tobegin creating newmulticast forwarding cache

entries. If configured, this number should be less than the suppress value.

Range: 1 through 200,000

suppress value—Value at which to begin suppressing newmulticast forwarding cache

entries. This value ismandatory. This number should be greater than the reuse value.

Range: 1 through 200,000

The remaining statement is explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Examples: Configuring the Multicast Forwarding Cache on page 735
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threshold (PIM BFD Detection Time)

Syntax thresholdmilliseconds;

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection detection-time],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection detection-time]

Release Information Statement introduced in Junos OS Release 8.2.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Support for BFD authentication introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify the threshold for the adaptation of the BFD session detection time. When the

detection time adapts to a value equal to or greater than the threshold, a single trap and

a single system logmessage are sent.

NOTE: The threshold valuemust be equal to or greater than the transmit
interval.

The threshold timemust be equal to or greater than the value specified in
theminimum-interval or theminimum-receive-interval statement.

Options milliseconds—Value for the detection time adaptation threshold.

Range: 1 through 255,000

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD for PIM on page 217

• bfd-liveness-detection on page 798

• detection-time on page 814

• minimum-interval on page 925

• minimum-receive-interval on page 927
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threshold (PIM BFD Transmit Interval)

Syntax thresholdmilliseconds;

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection transmit-interval],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection transmit-interval]

Release Information Statement introduced in Junos OS Release 8.2.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify the threshold for the adaptation of the BFD session transmit interval. When the

transmit interval adapts to a value greater than the threshold, a single trap and a single

systemmessage are sent.

Options milliseconds—Value for the transmit interval adaptation threshold.

Range: 0 through 4,294,967,295 (232 – 1)

NOTE: The threshold value specified in the threshold statementmust be

greater than the value specified in theminimum-interval statement for

the transmit-interval statement.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD for PIM on page 217

• bfd-liveness-detection on page 798
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threshold (PIM Entries)

Syntax threshold value;

Hierarchy Level [edit logical-systems logical-system-name protocols pim sglimit],
[edit logical-systems logical-system-name protocols pim sglimit family],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim sglimit],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim sglimit family],

[edit protocols pim sglimit],
[edit protocols pim sglimit family],
[edit routing-instances routing-instance-name protocols pim sglimit],
[edit routing-instances routing-instance-name protocols pim sglimit family],
[edit logical-systems logical-system-name protocols pim rp group-rp-mapping],
[edit logical-systems logical-system-name protocols pim rp group-rp-mapping family],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp group-rp-mapping],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp group-rp-mapping family],

[edit protocols pim rp group-rp-mapping],
[edit protocols pim rp group-rp-mapping family],
[edit routing-instances routing-instance-name protocols pim rp group-rp-mapping],
[edit routing-instances routing-instance-name protocols pim rp group-rp-mapping family],
[edit logical-systems logical-system-name protocols pim rp register-limit],
[edit logical-systems logical-system-name protocols pim rp register-limit family],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp register-limit],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp register-limit family],

[edit protocols pim rp register-limit],
[edit protocols pim rp register-limit family],
[edit routing-instances routing-instance-name protocols pim rp register-limit],
[edit routing-instances routing-instance-name protocols pim rp register-limit family],

Release Information Statement introduced in Junos OS Release 12.2.

Description Configure a threshold at which a warning message is logged when a certain number of

PIM entries have been received by the device.

Options value—Threshold at which a warning message is logged. This is a percentage of the

maximum number of entries accepted by the device as defined with themaximum

statement. You can apply this threshold to incoming PIM joinmessages, PIM register

messages, and group-to-RPmappings.

For example, if you configure a maximum number of 1,000 incoming group-to-RP

mappings, and you configure a threshold value of 90 percent, warning messages

are logged in the system log when the device receives 900 group-to-RPmappings.

Thesameformulaapplies to incomingPIM joinmessagesandPIM registermessages

if configured with both themaximum limit and the threshold value statements.

Default: 1 through 100
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Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• add new concept and example topic to related topic list.

• clear pim join on page 1139

threshold (Routing Instances)

Syntax threshold {
group group-address {
source source-address {
rate threshold-rate;

}
}

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pimmdt],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnelmdt],

[edit routing-instances routing-instance-name protocols pimmdt],
[edit routing-instances routing-instance-name provider-tunnelmdt]

Release Information Statement introduced before Junos OS Release 7.4.

Description Establish a threshold to trigger the automatic creation of a data MDT.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Data MDTs and Provider Tunnels Operating in Source-Specific

Multicast Mode on page 335

• Example: Configuring Data MDTs and Provider Tunnels Operating in Any-Source

Multicast Mode on page 345
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threshold-rate

Syntax threshold-rate kbps;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group address source source-address],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group group-addresswildcard-source],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet wildcard-source],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet6 wildcard-source],

[edit routing-instances routing-instance-nameprovider-tunnel selectivegroupaddresssource
source-address]

[edit routing-instances routing-instance-name provider-tunnel selective group address
wildcard-source]

[edit routing-instances routing-instance-nameprovider-tunnel selectivewildcard-group-inet
wildcard-source],

[edit routing-instances routing-instance-nameprovider-tunnelselectivewildcard-group-inet6
wildcard-source]

Release Information Statement introduced in Junos OS Release 8.5.

Description Specify thedata threshold requiredbeforeanewtunnel is created for adynamic selective

point-to-multipointLSP.This statement ispartof theconfiguration forpoint-to-multipoint

LSPs for MBGPMVPNs and PIM-SSMGRE or RSVP-TE selective provider tunnels.

Options number—Specify the data threshold required before a new tunnel is created.

Range: 0through 1,000,000kilobitsper second.Specifying0 isequivalent tonot including
the statement.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Point-to-Multipoint LSPs for an MBGPMVPN

• Configuring PIM-SSM GRE Selective Provider Tunnels
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timeout (FlowMaps)

Syntax timeout (never non-discard-entry-only |minutes);

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast flow-map flow-map-name],

[edit logical-systems logical-system-name routing-optionsmulticast flow-map
flow-map-name],

[edit routing-instances routing-instance-name routing-optionsmulticast flow-map
flow-map-name],

[edit routing-optionsmulticast flow-map flow-map-name]

Release Information Statement introduced in Junos OS Release 8.2.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the timeout value for multicast forwarding cache entries associated with the

flowmap.

Options minutes—Length of time that the forwarding cache entry remains active.

Range: 1 through 720

never non-discard-entry-only—Specify that the forwarding cache entry always remain

active. If youomit thenon-discard-entry-onlyoption, allmulticast forwarding entries,

including those in forwarding and pruned states, are kept forever. If you include the

non-discard-entry-only option, entries with forwarding states are kept forever, and

entries with pruned states time out.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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timeout (Multicast)

Syntax timeoutminutes <family (inet | inet6)>;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast forwarding-cache],

[edit logical-systems logical-system-name routing-optionsmulticast forwarding-cache],
[edit routing-instances routing-instance-name routing-optionsmulticast forwarding-cache],
[edit routing-optionsmulticast forwarding-cache]

Release Information Statement introduced in Junos OS Release 8.2.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure the timeout value for multicast forwarding cache entries.

Options minutes—Length of time that the forwarding cache limit remains active.

Range: 1 through 720

family (inet | inet6)—(Optional) Apply the configured timeout to either IPv4 or IPv6

multicast forwarding cache entries. Configuring the timeout statement globally for

the multicast forwarding cache or including the family statement to configure the

timeout value for the IPv4 and IPv6multicast forwarding caches are mutually

exclusive.

Default: By default, the configured timeout applies to both IPv4 and IPv6multicast
forwarding cache entries.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring the Multicast Forwarding Cache on page 736
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traceoptions (Multicast Snooping Options)

Syntax traceoptions {
file filename<files number> <size size> <world-readable | no-world-readable>;
flag flag <disable>;

}

Hierarchy Level [editmulticast-snooping-options]

Release Information Statement introduced in Junos OS Release 8.5.

Description Set multicast snooping tracing options.

Default Tracing operations are disabled.

Options disable—(Optional) Disable the tracing operation. One use of this option is to disable a

single operation when you have defined a broad group of tracing operations, such

as all.

file name—Name of the file to receive the output of the tracing operation. Enclose the

name in quotationmarks.We recommend that you placemulticast snooping tracing

output in the file /var/log/multicast-snooping-log.

files number—(Optional) Maximum number of trace files. When a trace file named

trace-file reaches its maximum size, it is renamed trace-file.0, then trace-file.1, and

so on, until themaximumnumber of trace files is reached. Then, the oldest trace file

is overwritten.

If you specify amaximumnumber of files, youmust also specify amaximum file sizewith

the size option.

Range: 2 through 1000 files

Default: 1 trace file only

flag—Tracing operation to perform. To specify more than one tracing operation, include

multiple flag statements.

The following are the tracing options:

• all—All tracing operations

• config-internal—Trace configuration internals.

• general—Trace general events.

• normal—All normal events.

Default: If youdonot specify this option, only unusual or abnormal operationsare traced.

• parse—Trace configuration parsing.

• policy—Trace policy operations and actions.
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• route—Trace routing table changes.

• state—Trace state transitions.

• task—Trace protocol task processing.

• timer—Trace protocol task timer processing.

no-world-readable—(Optional) Prevent any user from reading the log file.

size size—(Optional) Maximum size of each trace file, in kilobytes (KB) or megabytes

(MB). When a trace file named trace-file reaches this size, it is renamed trace-file.0.

When the trace-fileagain reaches itsmaximumsize, trace-file.0 is renamed trace-file.1

and trace-file is renamed trace-file.0. This renaming scheme continues until the

maximum number of trace files is reached. Then the oldest trace file is overwritten.

If you specify a maximum file size, youmust also specify a maximum number of trace

files with the files option.

Syntax: xk to specify KB, xm to specify MB, or xg to specify GB

Range: 10 KB through themaximum file size supported on your system

Default: 1 MB

world-readable—(Optional) Allow any user to read the log file.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Multicast Snooping on page 670

• Example: Configuring Multicast Snooping on page 671

• Enabling Bulk Updates for Multicast Snooping on page 676

• Example: Configuring Multicast Snooping on page 671
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traceoptions (PIM Snooping)

Syntax traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}

Hierarchy Level [edit routing-instances <instance-name> protocols pim-snooping],
[edit logical-systems<logical-system-name> routing-instances<instance-name>protocols
pim-snooping]

Release Information Statement introduced in Junos OS Release 12.3 for MX Series 3D Universal Edge devices.

Statement introduced in Junos OS Release 13.2 for M Series Multiservice Edge devices.

Description Define tracing operations for PIM snooping.

Default The traceoptions feature is disabled by default.

ThedefaultPIM traceoptionsare those inherited fromthe routingprotocol's traceoptions

statement included at the [edit routing-options] hierarchy level.

Options file filename—Name of the file to receive the output of the tracing operation. Enclose the

namewithin quotation marks. All files are placed in the directory /var/log.

flag flag—Tracing operation to perform. To specify more than one tracing operation,

includemultiple flag statements.

PIM Snooping Tracing Flags:

• all—All tracing operations.

• general—Trace general PIM snooping events.

• hello—Trace hello packets.

• join—Trace join messages.

• normal—Tracenormal PIM snooping events. If youdonot specify this flag, only unusual

or abnormal operations are traced.

• packets—Trace all PIM packets.

• policy—Trace policy processing.

• prune—Trace prunemessages.

• route—Trace routing information.

• state—Trace PIM state transitions.

• task—Trace PIM protocol task processing.

• timer—Trace PIM protocol timer processing.

flag-modifier—(Optional) Modifier for the tracing flag. You can specify one or more of

these modifiers per flag:
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• detail—Provide detailed trace information.

• disable—Disable the tracing operation. You can use this option to disable a single

operation when you have defined a broad group of tracing operations, such as all.

• receive—Packets being received.

• send—Packets being transmitted.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• PIM Snooping for VPLS on page 679
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traceoptions (Protocols AMT)

Syntax traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}

Hierarchy Level [edit logical-systems logical-system-name protocols amt],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
amt],

[edit protocols amt],
[edit routing-instances routing-instance-name protocols amt]

Release Information Statement introduced in Junos OS Release 10.2.

Description Configure Automatic Multicast Tunneling (AMT) tracing options.

To specify more than one tracing operation, includemultiple flag statements.

Options disable—(Optional) Disable the tracing operation. You can use this option to disable a

single operation when you have defined a broad group of tracing operations, such

as all.

file filename—Name of the file to receive the output of the tracing operation. Enclose the

namewithin quotation marks. All files are placed in the directory /var/log. We

recommend that you place tracing output in the file igmp-log.

files number—(Optional) Maximum number of trace files. When a trace file named

trace-file reaches its maximum size, it is renamed trace-file.0, then trace-file.1, and

so on, until themaximum number of trace files is reached. Then the oldest trace file

is overwritten.

If you specify a maximum number of files, youmust also include the size statement to

specify the maximum file size.

Range: 2 through 1000 files

Default: 2 files

flag—Tracing operation to perform. To specify more than one tracing operation, include

multiple flag statements.

AMT Tracing Flags

• errors—All error conditions

• packets—All AMT packets

• tunnels—All AMT tunnel-related information

Global Tracing Flags

• all—All tracing operations
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• normal—All normal operations

Default: If youdonot specify this option, only unusual or abnormal operationsare traced.

• policy—Policy operations and actions

• route—Routing table changes

• state—State transitions

• task—Interface transactions and processing

• timer—Timer usage

flag-modifier—(Optional) Modifier for the tracing flag. You can specify one or more of

these modifiers:

• detail—Detailed trace information

• receive—Packets being received

• send—Packets being transmitted

no-stamp—(Optional) Do not place timestamp information at the beginning of each line

in the trace file.

Default: If you omit this option, timestamp information is placed at the beginning of
each line of the tracing output.

no-world-readable—(Optional) Do not allow users to read the log file.

replace—(Optional) Replace an existing trace file if there is one.

Default: If you do not include this option, tracing output is appended to an existing trace
file.

size size—(Optional)Maximumsize of each trace file, in kilobytes (KB),megabytes (MB),

or gigabytes (GB). When a trace file named trace-file reaches this size, it is renamed

trace-file.0. When trace-file again reaches this size, trace-file.0 is renamed trace-file.1

and trace-file is renamed trace-file.0. This renaming scheme continues until the

maximum number of trace files is reached. Then the oldest trace file is overwritten.

If you specify a maximum file size, youmust also include the files statement to specify

the maximum number of trace files.

Syntax: xk to specify KB, xm to specify MB, or xg to specify GB

Range: 10 KB through themaximum file size supported on your system

Default: 1 MB

world-readable—(Optional) Allow any user to read the log file.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.
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Related
Documentation

• Configuring the AMT Protocol on page 287
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traceoptions (Protocols DVMRP)

Syntax traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}

Hierarchy Level [edit logical-systems logical-system-name protocols dvmrp],
[edit protocols dvmrp]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure DVMRP tracing options.

To specify more than one tracing operation, includemultiple flag statements.

Default The default DVMRP trace options are those inherited from the routing protocols

traceoptions statement included at the [edit routing-options] hierarchy level.

Options disable—(Optional) Disable the tracing operation. You can use this option to disable a

single operation when you have defined a broad group of tracing operations, such

as all.

file filename—Name of the file to receive the output of the tracing operation. Enclose the

namewithin quotation marks. All files are placed in the directory /var/log. We

recommend that you place tracing output in the dvmrp-log file.

files number—(Optional) Maximum number of trace files. When a trace file named

trace-file reaches its maximum size, it is renamed trace-file.0, then trace-file.1, and

so on, until themaximum number of trace files is reached. Then the oldest trace file

is overwritten.

If you specify a maximum number of files, youmust also include the size statement to

specify the maximum file size.

Range: 2 through 1000 files

Default: 2 files

flag—Tracing operation to perform. To specify more than one tracing operation, include

multiple flag statements.

DVMRP Tracing Flags

• all—All tracing operations

• general—A combination of the normal and route trace operations

• graft—Graft messages

• neighbor—Neighbor probemessages

• normal—All normal operations
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Default: If youdonot specify this option, only unusual or abnormal operationsare traced.

• packets—All DVMRP packets

• poison—Poison-route-reverse packets

• probe—Probe packets

• prune—Prunemessages

• report—DVMRP route report packets

• policy—Policy operations and actions

• route—Routing table changes

• state—State transitions

• task—Interface transactions and processing

• timer—Timer usage

flag-modifier—(Optional) Modifier for the tracing flag. You can specify one or more of

these modifiers:

• detail—Detailed trace information

• receive—Packets being received

• send—Packets being transmitted

no-stamp—(Optional) Do not place timestamp information at the beginning of each line

in the trace file.

Default: If you omit this option, timestamp information is placed at the beginning of
each line of the tracing output.

no-world-readable—(Optional) Do not allow users to read the log file.

replace—(Optional) Replace an existing trace file if there is one.

Default: If you do not include this option, tracing output is appended to an existing trace
file.

size size—(Optional)Maximumsize of each trace file, in kilobytes (KB),megabytes (MB),

or gigabytes (GB). When a trace file named trace-file reaches this size, it is renamed

trace-file.0. When trace-file again reaches this size, trace-file.0 is renamed trace-file.1

and trace-file is renamed trace-file.0. This renaming scheme continues until the

maximum number of trace files is reached. Then the oldest trace file is overwritten.
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If you specify a maximum file size, youmust also include the files statement to specify

the maximum number of trace files.

Syntax: xk to specify KB, xm to specify MB, or xg to specify GB

Range: 10 KB through themaximum file size supported on your system

Default: 1 MB

world-readable—(Optional) Allow any user to read the log file.

Required Privilege
Level

routing and trace—To view this statement in the configuration.

routing-control and trace-control—To add this statement to the configuration.

Related
Documentation

• Tracing DVMRP Protocol Traffic on page 305
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traceoptions (Protocols IGMP)

Syntax traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}

Hierarchy Level [edit logical-systems logical-system-name protocols igmp],
[edit protocols igmp]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure IGMP tracing options.

To specify more than one tracing operation, includemultiple flag statements.

To trace the paths of multicast packets, use themtrace command.

Default Thedefault IGMPtraceoptionsare those inherited fromthe routingprotocols traceoptions

statement included at the [edit routing-options] hierarchy level.

Options disable—(Optional) Disable the tracing operation. You can use this option to disable a

single operation when you have defined a broad group of tracing operations, such

as all.

file filename—Name of the file to receive the output of the tracing operation. Enclose the

namewithin quotation marks. All files are placed in the directory /var/log. We

recommend that you place tracing output in the file igmp-log.

files number—(Optional) Maximum number of trace files. When a trace file named

trace-file reaches its maximum size, it is renamed trace-file.0, then trace-file.1, and

so on, until themaximum number of trace files is reached. Then the oldest trace file

is overwritten.

If you specify a maximum number of files, youmust also include the size statement to

specify the maximum file size.

Range: 2 through 1000 files

Default: 2 files

flag—Tracing operation to perform. To specify more than one tracing operation, include

multiple flag statements.

IGMP Tracing Flags

• leave—Leave groupmessages (for IGMP version 2 only).

• mtrace—Mtrace packets. Use themtrace command to troubleshoot the software.
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• packets—All IGMP packets.

• query—IGMPmembershipquerymessages, includinggeneralandgroup-specificqueries.

• report—Membership report messages.

Global Tracing Flags

• all—All tracing operations

• general—A combination of the normal and route trace operations

• normal—All normal operations

Default: If youdonot specify this option, only unusual or abnormal operationsare traced.

• policy—Policy operations and actions

• route—Routing table changes

• state—State transitions

• task—Interface transactions and processing

• timer—Timer usage

flag-modifier—(Optional) Modifier for the tracing flag. You can specify one or more of

these modifiers:

• detail—Detailed trace information

• receive—Packets being received

• send—Packets being transmitted

no-stamp—(Optional) Do not place timestamp information at the beginning of each line

in the trace file.

Default: If you omit this option, timestamp information is placed at the beginning of
each line of the tracing output.

no-world-readable—(Optional) Do not allow users to read the log file.

replace—(Optional) Replace an existing trace file if there is one.

Default: If you do not include this option, tracing output is appended to an existing trace
file.

size size—(Optional)Maximumsize of each trace file, in kilobytes (KB),megabytes (MB),

or gigabytes (GB). When a trace file named trace-file reaches this size, it is renamed

trace-file.0. When trace-file again reaches this size, trace-file.0 is renamed trace-file.1

and trace-file is renamed trace-file.0. This renaming scheme continues until the

maximum number of trace files is reached. Then the oldest trace file is overwritten.
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If you specify a maximum file size, youmust also include the files statement to specify

the maximum number of trace files.

Syntax: xk to specify KB, xm to specify MB, or xg to specify GB

Range: 10 KB through themaximum file size supported on your system

Default: 1 MB

world-readable—(Optional) Allow any user to read the log file.

Required Privilege
Level

routing and trace—To view this statement in the configuration.

routing-control and trace-control—To add this statement to the configuration.

Related
Documentation

• Tracing IGMP Protocol Traffic on page 45
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traceoptions (Protocols IGMP Snooping)

Syntax traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable> ;
flag flag (detail | disable | receive | send);

}

Hierarchy Level [edit logical-systems logical-system-name bridge-domains domain-name protocols
igmp-snooping],

[edit logical-systems logical-system-name routing-instances instance-namebridge-domains
domain-name protocols igmp-snooping],

[edit logical-systems logical-system-name routing-instances instance-name protocols
igmp-snooping],

[edit bridge-domains domain-name protocols igmp-snooping],
[edit routing-instances instance-name bridge-domains domain-name protocols
igmp-snooping],

[edit routing-instances instance-name protocols igmp-snooping]

Release Information Statement introduced in Junos OS Release 8.5.

Description Define tracing operations for IGMP snooping.

Default The traceoptions feature is disabled by default.

Options file filename—Name of the file to receive the output of the tracing operation. All files are

placed in the directory /var/log.

files number—(Optional) Maximum number of trace files. When a trace file named

trace-file reaches its maximum size, it is renamed trace-file.0, then trace-file.1, and

so on, until the maximum number of trace files is reached (xk to specify KB, xm to

specify MB, or xg to specify gigabytes), at which point the oldest trace file is

overwritten. If you specify a maximum number of files, you also must specify a

maximum file size with the size option.

Range: 2 through 1000

Default: 3 files

flag flag—Tracing operation to perform. To specify more than one tracing operation,

includemultiple flag statements. You can include the following flags:

• all—All tracing operations.

• client-notification—Trace notifications.

• general—Trace general IGMP snooping protocol events.

• group—Trace group operations.

• host-notification—Trace host notifications.

• leave—Trace leave groupmessages (IGMPv2 only).

• normal—Trace normal IGMP snooping protocol events.

• packets—Trace all IGMP packets.
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• policy—Trace policy processing.

• query—Trace IGMPmembership query messages.

• report—Tracemembership report messages.

• route—Trace routing information.

• state—Trace IGMP state transitions.

• task—Trace routing protocol task processing.

• timer—Trace routing protocol timer processing.

no-world-readable—(Optional) Restrict file access to the user who created the file.

size size—(Optional)Maximumsize of each trace file, in kilobytes (KB),megabytes (MB),

or gigabytes (GB). When a trace file named trace-file reaches its maximum size, it

is renamed trace-file.0, then trace-file.1, and so on, until the maximum number of

trace files is reached. Then the oldest trace file is overwritten. If you specify a

maximum number of files, you also must specify a maximum file size with the files

option.

Syntax: xk to specify KB, xm to specify MB, or xg to specify gigabytes

Range: 10 KB through 1 gigabytes

Default: 128 KB

world-readable—(Optional) Enable unrestricted file access.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring IGMP Snooping Trace Operations on page 703

• Configuring IGMP Snooping on page 695
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traceoptions (Protocols MSDP)

Syntax traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}

Hierarchy Level [edit logical-systems logical-system-name protocolsmsdp],
[edit logical-systems logical-system-name protocolsmsdp group group-name],
[edit logical-systems logical-system-nameprotocolsmsdpgroupgroup-namepeeraddress],
[edit logical-systems logical-system-name protocolsmsdp peer address],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group-name],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp group group-name peer address],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
msdp peer address],

[edit protocolsmsdp],
[edit protocolsmsdp group group-name],
[edit protocolsmsdp group group-name peer address],
[edit protocolsmsdp peer address],
[edit routing-instances routing-instance-name protocolsmsdp],
[edit routing-instances routing-instance-name protocolsmsdp group group-name],
[edit routing-instances routing-instance-name protocolsmsdp group group-name
peer address],

[edit routing-instances routing-instance-name protocolsmsdp peer address]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure MSDP tracing options.

To specify more than one tracing operation, includemultiple flag statements.

Default The default MSDP trace options are those inherited from the routing protocol's

traceoptions statement included at the [edit routing-options] hierarchy level.

Options disable—(Optional) Disable the tracing operation. You can use this option to disable a

single operation when you have defined a broad group of tracing operations, such

as all.

file filename—Name of the file to receive the output of the tracing operation. Enclose the

namewithin quotation marks. All files are placed in the directory /var/log. We

recommend that you place tracing output in themsdp-log file.

files number—(Optional) Maximum number of trace files. When a trace file named

trace-file reaches its maximum size, it is renamed trace-file.0, then trace-file.1, and

so on, until themaximum number of trace files is reached. Then the oldest trace file

is overwritten.
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If you specify a maximum number of files, youmust also include the size statement to

specify the maximum file size.

Range: 2 through 1000 files

Default: 2 files

flag flag—Tracing operation to perform. To specify more than one tracing operation,

includemultiple flag statements.

MSDP Tracing Flags

• keepalive—Keepalive messages

• packets—All MSDP packets

• route—MSDP changes to the routing table

• source-active—Source-active packets

• source-active-request—Source-active request packets

• source-active-response—Source-active response packets

Global Tracing Flags

• all—All tracing operations

• general—A combination of the normal and route trace operations

• normal—All normal operations

Default: If youdonot specify this option, only unusual or abnormal operationsare traced.

• policy—Policy operations and actions

• route—Routing table changes

• state—State transitions

• task—Interface transactions and processing

• timer—Timer usage

flag-modifier—(Optional) Modifier for the tracing flag. You can specify one or more of

these modifiers:
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• detail—Detailed trace information

• receive—Packets being received

• send—Packets being transmitted

no-stamp—(Optional) Do not place timestamp information at the beginning of each line

in the trace file.

Default: If you omit this option, timestamp information is placed at the beginning of
each line of the tracing output.

no-world-readable—(Optional) Do not allow any user to read the log file.

replace—(Optional) Replace an existing trace file if there is one.

Default: If you do not include this option, tracing output is appended to an existing trace
file.

size size—(Optional)Maximumsize of each trace file, in kilobytes (KB),megabytes (MB),

or gigabytes (GB). When a trace file named trace-file reaches this size, it is renamed

trace-file.0. When trace-file again reaches this size, trace-file.0 is renamed trace-file.1

and trace-file is renamed trace-file.0. This renaming scheme continues until the

maximum number of trace files is reached. Then the oldest trace file is overwritten.

If you specify a maximum file size, youmust also include the files statement to specify

the maximum number of trace files.

Syntax: xk to specify KB, xm to specify MB, or xg to specify GB

Range: 10 KB through themaximum file size supported on your system

Default: 1 MB

world-readable—(Optional) Allow any user to read the log file.

Required Privilege
Level

routing and trace—To view this statement in the configuration.

routing-control and trace-control—To add this statement to the configuration.

Related
Documentation

• Tracing MSDP Protocol Traffic on page 273
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traceoptions (Protocols MVPN)

Syntax traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}

Hierarchy Level [edit logical-systems logical-system-name protocolsmvpn],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
mvpn],

[edit protocolsmvpn],
[edit routing-instances routing-instance-name protocolsmvpn]

Release Information Statement introduced in Junos OS Release 8.4.

Support at the [edit protocolsmvpn] hierarchy level introduced in Junos OS Release 13.3.

Description Trace traffic flowing through a Multicast BGP (MBGP) MVPN.

Options disable—(Optional) Disable the tracing operation. You can use this option to disable a

single operation when you have defined a broad group of tracing operations, such

as all.

file filename—Name of the file to receive the output of the tracing operation. Enclose the

name in quotation marks (" ").

files number—(Optional) Maximum number of trace files. When a trace file named

trace-file reaches this size, it is renamed trace-file.0. When trace-file again reaches

its maximum size, trace-file.0 is renamed trace-file.1 and trace-file is renamed

trace-file.0. This renaming scheme continues until the maximum number of trace

files is reached. Then the oldest trace file is overwritten.

If you specify amaximumnumber of files, you alsomust specify amaximum file sizewith

the size option.

Range: 2 through 1000 files

Default: 2 files

flag flag—Tracing operation to perform. To specify more than one tracing operation,

includemultiple flag statements. You can specify any of the following flags:

• all—All multicast VPN tracing options

• cmcast-join—Multicast VPN C-multicast join routes

• error—Error conditions

• general—General events

• inter-as-ad—Multicast VPN inter-AS automatic discovery routes

• intra-as-ad—Multicast VPN intra-AS automatic discovery routes

• leaf-ad—Multicast VPN leaf automatic discovery routes

• mdt-safi-ad—Multicast VPNMDT SAFI automatic discovery routes
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• nlri—Multicast VPN advertisements received or sent by means of the BGP

• normal—Normal events

• policy—Policy processing

• route—Routing information

• source-active—Multicast VPN source active routes

• spmsi-ad—Multicast VPN SPMSI auto discovery active routes

• state—State transitions

• task—Routing protocol task processing

• timer—Routing protocol timer processing

• tunnel—Provider tunnel events

• umh—Upstreammulticast hop (UMH) events

flag-modifier—(Optional) Modifier for the tracing flag. You can specify the following

modifiers:

• detail—Provide detailed trace information

• disable—Disable the tracing flag

• receive—Trace received packets

• send—Trace sent packets

no-world-readable—Do not allow any user to read the log file.

size size—(Optional)Maximumsize of each trace file, in kilobytes (KB),megabytes (MB),

or gigabytes (GB). When a trace file named trace-file reaches this size, it is renamed

trace-file.0. When trace-file again reaches its maximum size, trace-file.0 is renamed

trace-file.1 and trace-file is renamed trace-file.0. This renaming scheme continues

until the maximum number of trace files is reached. Then the oldest trace file is

overwritten.

If you specify a maximum file size, you also must specify a maximum number of trace

files with the files option.

Syntax: xk to specify kilobytes, xm to specify megabytes, or xg to specify gigabytes

Range: 10 KB through themaximum file size supported on your system

Default: 1 MB

world-readable—Allow any user to read the log file.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Tracing MBGPMVPN Traffic and Operations
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traceoptions (Protocols PGM)

Syntax traceoptions {
flag flag <flag-modifier>;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pgm],
[edit protocols pgm]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure PGM tracing options.

To specify more than one tracing operation, includemultiple flag statements.

Default Thedefault PGM trace options are those inherited from the routing protocol traceoptions

statement included at the [edit routing-options] hierarchy level.

Options disable—(Optional) Disable the tracing operation. You can use this option to disable a

single operation when you have defined a broad group of tracing operations, such

as all.

flag flag—Tracing operation to perform. To specify more than one tracing operation,

includemultiple flag statements.

PGMTracing Flags

• all—Trace all PGM packets.

• init—Trace all PGM initialization events.

• packets—Trace all PGM packet processing.

• parser—Trace all PGM parser processing.

• route-socket—Trace all PGM route-socket events.

• show—Trace all PGM show command servicing.

• state—Trace all PGM state transitions.

Global Tracing Flags

• all—All tracing operations

• general—A combination of the normal and route trace operations

• normal—All normal operations

Default: If youdonot specify this option, only unusual or abnormal operationsare traced.

• policy—Policy operations and actions
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• route—Routing table changes

• state—State transitions

• task—Interface transactions and processing

• timer—Timer usage

flag-modifier—(Optional)Modifier for the tracing flag. You can specify one ormore of the

following modifiers:

• detail—Detailed trace information

• receive—Packets being received

• send—Packets being transmitted

Required Privilege
Level

routing and trace—To view this statement in the configuration.

routing-control and trace-control—To add this statement to the configuration.

Related
Documentation

• PGM Configuration Guidelines on page 255
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traceoptions (Protocols PIM)

Syntax traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier> <disable>;

}

Hierarchy Level [edit logical-systems logical-system-name protocols pim],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim],

[edit protocols pim],
[edit routing-instances routing-instance-name protocols pim]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure PIM tracing options.

To specify more than one tracing operation, includemultiple flag statements.

Default ThedefaultPIM traceoptionsare those inherited fromthe routingprotocol's traceoptions

statement included at the [edit routing-options] hierarchy level.

Options disable—(Optional) Disable the tracing operation. You can use this option to disable a

single operation when you have defined a broad group of tracing operations, such

as all.

file filename—Name of the file to receive the output of the tracing operation. Enclose the

namewithin quotation marks. All files are placed in the directory /var/log. We

recommend that you place tracing output in the pim-log file.

files number—(Optional) Maximum number of trace files. When a trace file named

trace-file reaches its maximum size, it is renamed trace-file.0, then trace-file.1, and

so on, until themaximum number of trace files is reached. Then the oldest trace file

is overwritten.

If you specify a maximum number of files, youmust also include the size statement to

specify the maximum file size.

Range: 2 through 1000 files

Default: 2 files

flag flag—Tracing operation to perform. To specify more than one tracing operation,

includemultiple flag statements.

PIM Tracing Flags

• assert—Assert messages

• bidirectional-df-election—BidirectionalPIMdesignated-forwarder (DF)electionevents
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• bootstrap—Bootstrapmessages

• cache—Packets in the PIM sparse mode routing cache

• graft—Graft and graft acknowledgment messages

• hello—Hello packets

• join—Join messages

• mt—Multicast tunnel messages

• nsr-synchronization—Nonstop active routing (NSR) synchronization messages

• packets—All PIM packets

• prune—Prunemessages

• register—Register and register stopmessages

• rp—Candidate RP advertisements

• all—All tracing operations

• general—A combination of the normal and route trace operations

• normal—All normal operations

Default: If youdonot specify this option, only unusual or abnormal operationsare traced.

• policy—Policy operations and actions

• route—Routing table changes

• state—State transitions

• task—Interface transactions and processing

• timer—Timer usage

flag-modifier—(Optional) Modifier for the tracing flag. You can specify one or more of

these modifiers:

• detail—Detailed trace information

• receive—Packets being received

• send—Packets being transmitted

no-stamp—(Optional) Do not place timestamp information at the beginning of each line

in the trace file.

Default: If you omit this option, timestamp information is placed at the beginning of
each line of the tracing output.
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no-world-readable—(Optional) Do not allow users to read the log file.

replace—(Optional) Replace an existing trace file if there is one.

Default: If you do not include this option, tracing output is appended to an existing trace
file.

size size—(Optional)Maximumsize of each trace file, in kilobytes (KB),megabytes (MB),

or gigabytes (GB). When a trace file named trace-file reaches this size, it is renamed

trace-file.0. When trace-file again reaches this size, trace-file.0 is renamed trace-file.1

and trace-file is renamed trace-file.0. This renaming scheme continues until the

maximum number of trace files is reached. Then the oldest trace file is overwritten.

If you specify a maximum file size, youmust also include the files statement to specify

the maximum number of trace files.

Syntax: xk to specify KB, xm to specify MB, or xg to specify GB

Range: 0 KB through themaximum file size supported on your system

Default: 1 MB

world-readable—(Optional) Allow any user to read the log file.

Required Privilege
Level

routing and trace—To view this statement in the configuration.

routing-control and trace-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM Trace Options on page 84

• Tracing DVMRP Protocol Traffic on page 305

• Tracing MSDP Protocol Traffic on page 273

• Configuring PIM Trace Options on page 84
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transmit-interval (PIM BFD Liveness Detection)

Syntax transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}

Hierarchy Level [edit protocols pim interface interface-name bfd-liveness-detection],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection]

Release Information Statement introduced in Junos OS Release 8.2.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Support for BFD authentication introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify the transmit interval for the bfd-liveness-detection statement. The negotiated

transmit interval for a peer is the interval between the sending of BFD packets to peers.

The receive interval for a peer is the minimum interval between receiving packets sent

from its peer; the receive interval is not negotiated between peers. To determine the

transmit interval, each peer compares its configuredminimum transmit interval with its

peer'sminimumreceive interval. The largerof the twonumbers isacceptedas the transmit

interval for that peer.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD for PIM on page 217

• bfd-liveness-detection on page 798

• threshold on page 1064

• minimum-interval on page 926

• minimum-receive-interval on page 927
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tunnel-devices (Protocols AMT)

Syntax tunnel-devices [ ud-fpc/pic/port ];

Hierarchy Level [edit logical-systems logical-system-name protocols amt relay],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
amt relay],

[edit protocols amt relay],
[edit routing-instances routing-instance-name protocols amt relay]

Release Information Statement introduced in Junos OS Release 13.2.

Description List one or more tunnel-capable Automatic Multicast Tunneling (AMT) PICs to be used

for creating multicast tunnel (ud) interfaces. Creating an AMT PIC list enables you to

control the load-balancing implementation.

Tunnel-capable PICs include DPC and MPC.

The physical position of the PIC in the routing device determines the multicast tunnel

interface name.

Default Multicast tunnel interfaces are created on all available tunnel-capable AMT PICs, based

on a round-robin algorithm.

Options ud-fpc/pic/port—Interface that is automatically generated when a tunnel-capable PIC

is installed in the routing device.

NOTE: Each tunnel-devices statement keyword is optional. By default, all

configured tunnel devices are used. The keyword selects the subset of
configured tunnel devices.

Tunnel devicesmust be configured onMX Series routers. They are not
automatically available like M Series routers that have dedicated PICs. On
MXSeries routers, the tunnel device port is the next highest number after the
physical ports – a PIC createdwith the tunnel-services statement at the [edit

chassis fpc slot-number pic number] hierarchy level.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the AMT Protocol on page 287

• Example: Configuring the AMT Protocol on page 292
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tunnel-devices (Tunnel-Capable PICs)

Syntax tunnel-devices [ mt-fpc/pic/port ];

Hierarchy Level [edit logical-systems logical-system-name routing-instances instance-nameprotocols pim],
[edit routing-instances instance-name protocols pim]

Release Information Statement introduced in Junos OS Release 10.2.

Statement introduced in Junos OS Release 10.2 for EX Series switches.

Description List one or more tunnel-capable PICs to be used for creating multicast tunnel (mt)

interfaces. Creating a PIC list enables you to control the load-balancing implementation.

Tunnel-capable PICs include:

• Adaptive Services PIC

• Multiservices PIC or Multiservices DPC

• Tunnel Services PIC

• OnMX Series routers, a PIC created with the tunnel-services statement at the [edit

chassis fpc slot-number pic number] hierarchy level.

The physical position of the PIC in the routing device determines the multicast tunnel

interface name. For example, if you have an Adaptive Services PIC installed in FPC slot

0 and PIC slot 0, the corresponding multicast tunnel interface name ismt-0/0/0. The

same is true for Tunnel Services PICs, Multiservices PICs, and Multiservices DPCs.

Default Multicast tunnel interfaces are created on all available tunnel-capable PICs, based on a

round-robin algorithm.

Options mt-fpc/pic/port—Interface that is automatically generated when a tunnel-capable PIC

is installed in the routing device.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Load Balancing Multicast Tunnel Interfaces Among Available PICs on page 320

1097Copyright © 2017, Juniper Networks, Inc.

Chapter 25: Configuration Statements



tunnel-limit (Protocols AMT)

Syntax tunnel-limit number;

Hierarchy Level [edit logical-systems logical-system-name protocols amt relay],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
amt relay],

[edit protocols amt relay],
[edit routing-instances routing-instance-name protocols amt relay]

Release Information Statement introduced in Junos OS Release 10.2.

Description Limit the number of Automatic Multicast Tunneling (AMT) data tunnels created. The

systemmight reach a dynamic upper limit of tunnels of all types before the static AMT

limit is reached.

Options number—Maximum number of data AMTs that can be created on the system.

Range: 0 through 4294967295

Default: 1 tunnel

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring the AMT Protocol on page 287
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tunnel-limit (Routing Instances)

Syntax tunnel-limit limit;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pimmdt],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnelmdt],

[edit routing-instances routing-instance-name protocols pimmdt],
[edit routing-instances routing-instance-name provider-tunnelmdt]

Release Information Statement introduced before Junos OS Release 7.4.

Description Limit the number of dataMDTs created in this VRF instance. If the limit is 0, then no data

MDTs are created for this VRF instance.

Options limit—Maximum number of data MDTs for this VRF instance.

Range: 0 through 1024

Default: 0 (No data MDTs are created for this VRF instance.)

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Data MDTs and Provider Tunnels Operating in Source-Specific

Multicast Mode on page 335

• Example: Configuring Data MDTs and Provider Tunnels Operating in Any-Source

Multicast Mode on page 345
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tunnel-limit (Routing Instances Provider Tunnel Selective)

Syntax tunnel-limit number;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective],

[edit routing-instances routing-instance-name provider-tunnel selective]

Release Information Statement introduced in Junos OS Release 8.5.

Description Specify a limit on the number of selective tunnels that can be created for an LSP. This

limit can be applied to the following types of selective tunnels:

• Ingress replication tunnels

• LDP-signaled LSP

• LDP point-to-multipoint LSP

• PIM-SSM provider tunnel

• RSVP-signaled LSP

• RSVP-signaled point-to-multipoint LSP

Options number—Specify the tunnel limit.

Range: 0 through 1024

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Point-to-Multipoint LSPs for an MBGPMVPN

• selective on page 1031

• wildcard-source on page 1116
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unicast (Route Target Community)

Syntax unicast {
receiver;
sender;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
mvpn route-target import-target],

[edit routing-instances routing-instance-name protocols mvpn route-target import-target]

Release Information Statement introduced in Junos OS Release 8.4.

Description Specify the same target community configured for unicast.

Options receiver—Specify the unicast target community usedwhen importing receiver site routes.

sender—Specify the unicast target community used when importing sender site routes.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring VRF Route Targets for Routing Instances for an MBGPMVPN

unicast (Virtual Tunnel in Routing Instances)

Syntax unicast;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name interface
vt-fpc/pic/port.unit-number],

[edit routing-instances routing-instance-name interface vt-fpc/pic/port.unit-number]

Release Information Statement introduced in Junos OS Release 9.4.

Description In amultiprotocol BGP (MBGP)multicastVPN(MVPN), configure the virtual tunnel (VT)

interface to be used for unicast traffic only.

Default If you omit this statement, the VT interface can be used for both multicast and unicast

traffic.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example:ConfiguringRedundantVirtualTunnel Interfaces inMBGPMVPNsonpage528

• Example: Configuring MBGPMVPN Extranets on page 488
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unicast-umh-election

Syntax unicast-umh-election;

Hierarchy Level [edit routing-instances routing-instance-name protocols mvpn]

Release Information Statement introduced in Junos OS Release 9.6.

Description Configure a router to use the unicast route preference to determine the single forwarder

election.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring a PIM-SSM Provider Tunnel for an MBGPMVPN on page 445

• mvpn (NG-MVPNControl Plane) on page 953
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upstream-interface

Syntax upstream-interface [ interface-names ];

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast pim-to-igmp-proxy],

[edit logical-systems logical-system-name routing-instances routing-instance-name
routing-optionsmulticast pim-to-mld-proxy],

[edit logical-systems logical-system-name routing-optionsmulticast pim-to-igmp-proxy],
[edit logical-systems logical-system-name routing-optionsmulticast pim-to-mld-proxy],
[edit routing-instances routing-instance-name routing-optionsmulticastpim-to-igmp-proxy],
[edit routing-instances routing-instance-name routing-optionsmulticastpim-to-mld-proxy],
[edit routing-optionsmulticast pim-to-igmp-proxy],
[edit routing-optionsmulticast pim-to-mld-proxy]

Release Information Statement introduced in Junos OS Release 9.6.

Statement introduced in Junos OS Release 9.6 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure at least one, but not more than two, upstream interfaces on the rendezvous

point (RP) routing device that resides between a customer edge–facing Protocol

Independent Multicast (PIM) domain and a core-facing PIM domain. The RP routing

device translates PIM join or prunemessages into corresponding IGMP report or leave

messages (if you include the pim-to-igmp-proxy statement), or into corresponding MLD

report or leave messages (if you include the pim-to-mld-proxy statement). The routing

device then proxies the IGMP or MLD report or leave messages to one or both upstream

interfaces to forward IPv4multicast traffic (for IGMP) or IPv6multicast traffic (for MLD)

across the PIM domains.

Options interface-names—Names of one or two upstream interfaces to which the RP routing

device proxies IGMP or MLD report or leave messages for transmission of multicast

traffic across PIM domains. You can specify amaximumof two upstream interfaces

on the RP routing device. To configure a set of two upstream interfaces, specify the

full interface names, including all physical and logical address components, within

square brackets ( [ ] ).

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring PIM-to-IGMPMessage Translation on page 243

• Configuring PIM-to-MLDMessage Translation on page 244
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version (BFD)

Syntax version (0 | 1 | automatic);

Hierarchy Level [edit protocols piminterface interface-name bfd-liveness-detection],
[edit routing-instances routing-instance-name protocols pim interface interface-name
bfd-liveness-detection]

Release Information Statement introduced in Junos OS Release 8.1.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify the bidirectional forwarding detection (BFD) protocol version that you want to

detect.

Options Configure the BFD version to detect: 1 (BFD version 1) or automatic (autodetect the BFD

version)

Default: automatic

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring BFD for PIM on page 217
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version (PIM)

Syntax version version;

Hierarchy Level [edit logical-systems logical-system-name protocols pim interface interface-name],
[edit logical-systems logical-system-name protocols pim rp static address address],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim interface interface-name],

[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
pim rp static address address],

[edit protocols pim interface interface-name],
[edit protocols pim rp static address address],
[edit routing-instances routing-instance-name protocols pim interface interface-name],
[edit routing-instances routing-instance-name protocols pim rp static address address]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify the version of PIM.

Options version—PIM version number.

Range: 1 or 2

Default: PIMv1 for rendezvous point (RP) mode (at the [edit protocols pim rp static

address address] hierarchy level). PIMv2 for interface mode (at the [edit protocols

pim interface interface-name] hierarchy level).

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Enabling PIM Sparse Mode on page 106

• Configuring PIM Dense Mode Properties on page 97

• Configuring PIM Sparse-Dense Mode Properties on page 99
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version (Protocols IGMP)

Syntax version version;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp interface interface-name],
[edit protocols igmp interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 12.1 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify the version of IGMP.

Options version—IGMP version number.

Range: 1, 2, or 3

Default: IGMP version 2

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Changing the IGMP Version on page 35

version (Protocols IGMPAMT)

Syntax version version;

Hierarchy Level [edit logical-systems logical-system-name protocols igmp amt relay defaults],
[edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
igmp amt relay defaults],

[edit protocols igmp amt relay defaults],
[edit routing-instances routing-instance-name protocols igmp amt relay defaults]

Release Information Statement introduced in Junos OS Release 10.2.

Description Specify the version of IGMP used through an Automatic Multicast Tunneling (AMT)

interface.

Options version—IGMP version number.

Range: 1, 2, or 3

Default: IGMP version 3

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Default IGMP Parameters for AMT Interfaces on page 289
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version (Protocols MLD)

Syntax version version;

Hierarchy Level [edit logical-systems logical-system-name protocolsmld interface interface-name],
[edit protocolsmld interface interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure the MLD version explicitly. MLD version 2 (MLDv2) is used only to support

source-specific multicast (SSM).

Options version—MLD version to run on the interface.

Range: 1 or 2

Default: 1 (MLDv1)

Required Privilege
Level

routing and trace—To view this statement in the configuration.

routing-control and trace-control—To add this statement to the configuration.

Related
Documentation

• Modifying the MLD Version on page 54
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vrf-advertise-selective

Syntax vrf-advertise-selective {
family {
inet-mvpn;
inet6-mvpn;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name],
[edit routing-instances routing-instance-name]

Release Information Statement introduced in Junos OS Release 10.1.

Statement introduced in Junos OS Release 12.3 for ACX Series routers.

Description Explicitly enable IPv4 or IPv6MVPN routes to be advertised from the VRF instancewhile

preventing all other route types from being advertised.

If youconfigure the vrf-advertise-selective statementwithout anyof its options, the router

or switch has the same behavior as if you configured the no-vrf-advertise statement. All

VPN routes are prevented from being advertised from a VRF routing instance to the

remote PE routers. This behavior is useful for hub-and-spoke configurations, enabling

you to configure aPE router to not advertise VPN routes from theprimary (hub) instance.

Instead, these routes are advertised from the secondary (downstream) instance.

The options are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Limiting Routes to Be Advertised by an MVPN VRF Instance

• no-vrf-advertise
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vlan (Bridge Domains)

Syntax vlan vlan-id {
all
immediate-leave;
interface interface-name {
group-limit limit;
host-only-interface;
multicast-router-interface;
static {
groupmulticast-group-address {
source ip-address;

}
}

}
proxy {
source-address ip-address;

}
query-interval seconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;

}

Hierarchy Level [edit bridge-domains bridge-domain-name protocols igmp-snooping],
[edit routing-instances routing-instance-namebridge-domainsbridge-domain-nameprotocols
igmp-snooping]

Release Information Statement introduced in Junos OS Release 8.5.

Statement introduced in Junos OS Release 13.2 for the QFX series.

Description Configure IGMP snooping parameters for a particular VLAN.

Default By default, IGMP snooping options apply to all VLANs.

Options vlan-id—Apply the parameters to this VLAN.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring VLAN-Specific IGMP Snooping Parameters on page 696

• igmp-snooping on page 869
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vlan (MLD Snooping)

Syntax vlan (all | vlan-name) {
disable;
immediate-leave;
interface ( all | interface-name) {
group-limit limit;
host-only-interface;
immediate-leave;
multicast-router-interface;
static {
group ip-address {
source ip-address;

}
}

}
qualified-vlan;
query-intervalseconds;
query-last-member-interval seconds;
query-response-interval seconds;
robust-count number;
traceoptions {
file filename <files number> <size size> <world-readable | no-world-readable>;
flag flag <flag-modifier>;

}
version version;

}

Hierarchy Level [edit protocols mld-snooping]
[edit routing-instances instance-name protocols mld-snooping]

Release Information Statement introduced in Junos OS Release 12.1 for EX Series switches.

Support at the [edit routing-instances instance-name protocolsmld-snooping] hierarchy

introduced in Junos OS Release 13.3 for EX Series switches.

Support for the qualified-vlan, query-interval, query-last-member-interval,

query-response-interval, and traceoptions statements introduced in Junos OS Release

13.3 for EX Series switches.

Description Configure MLD snooping parameters for a VLAN.

When the vlan configuration statement is used without the disable statement, MLD

snooping is enabled on the specified VLAN or on all VLANs.

Default If the vlan statement is not included in the configuration, MLD snooping is disabled.

Options all—(All EX Series switches except EX9200) Configure MLD snooping parameters for all

VLANs on the switch.

vlan-name—Configure MLD snooping parameters for the specified VLAN.
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TIP: When you configure MLD snooping parameters using the vlan all

statement, any VLAN that is not individually configured for MLD snooping
inherits the vlan all configuration. Any VLAN that is individually configured

for MLD snooping, on the other hand, inherits none of its configuration from
vlanall. Anyparameters thatarenotexplicitlydefined for the individualVLAN

assume their default values, not the values specified in the vlan all

configuration.

For example, in the following configuration:

protocols {
    mld-snooping {
        vlan all {
            robust-count 8;
        }
        vlan employee {
            interface ge-0/0/8.0 {
                static {
                    group ff1e::1;
                }
            }
        }
    }
}   

all VLANs, except employee, have a robust count of 8. Because employee has

been individually configured, its robust count value is not determined by the
value set under vlan all. Instead, its robust count is the default value of 2.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring MLD Snooping on a VLAN (CLI Procedure)
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vlan (PIM Snooping)

Syntax vlan <vlan-id>{
no-dr-flood;
}

Hierarchy Level [edit routing-instances <instance-name> protocols pim-snooping],
[edit logical-systems<logical-system-name> routing-instances<instance-name>protocols
pim-snooping]

Release Information Statement introduced in Junos OS Release 12.3 for MX Series 3D Universal Edge devices.

Statement introduced in Junos OS Release 13.2 for M Series Multiservice Edge devices.

Description Configure PIM snooping parameters for a VLAN.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• PIM Overview on page 75

• Configuring Basic PIM Settings on page 79
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wildcard-group-inet

Syntax wildcard-group-inet {
wildcard-source {
inter-region-segmented{
fan-out fan-out value;

}
ldp-p2mp;
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}
threshold-rate number;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective],

[edit routing-instances routing-instance-name provider-tunnel selective]

Release Information Statement introduced in Junos OS Release 10.0.

The inter-region-segmented statement added in Junos OS Release 15.1.

Description Configure a wildcard groupmatching any group IPv4 address.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• wildcard-group-inet6 on page 1114

• Example: Configuring Selective Provider Tunnels UsingWildcards on page 487

• UnderstandingWildcards toConfigureSelectivePoint-to-Multipoint LSPs for anMBGP

MVPN on page 482

• Configuring a Selective Provider Tunnel UsingWildcards on page 486
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wildcard-group-inet6

Syntax wildcard-group-inet6 {
wildcard-source {
inter-region-segmented{
fan-out fan-out value;

}
ldp-p2mp;
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}
threshold-rate number;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective],

[edit routing-instances routing-instance-name provider-tunnel selective]

Release Information Statement introduced in Junos OS Release 10.0.

The inter-region-segmented statement added in Junos OS Release 15.1.

Description Configure a wildcard groupmatching any group IPv6 address.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• wildcard-group-inet on page 1113

• Example: Configuring Selective Provider Tunnels UsingWildcards on page 487

• UnderstandingWildcards toConfigureSelectivePoint-to-Multipoint LSPs for anMBGP

MVPN on page 482

• Configuring a Selective Provider Tunnel UsingWildcards on page 486
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wildcard-source (PIM RPF Selection)

Syntax wildcard-source {
next-hop next-hop-address;

}

Hierarchy Level [edit routing-instances routing-instance-name protocols pim rpf-selection group
group-address],

[edit routing-instances routing-instance-name protocols pim rpf-selection prefix-list
prefix-list-addresses]

Release Information Statement introduced in Junos OS Release 10.4.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Use a wildcard for the multicast source instead of (or in addition to) a specific multicast

source.

The remaining statements are explained separately.

Required Privilege
Level

view-level—To view this statement in the configuration.

control-level—To add this statement to the configuration.

Related
Documentation

• Example: Configuring PIM RPF Selection on page 599

1115Copyright © 2017, Juniper Networks, Inc.

Chapter 25: Configuration Statements



wildcard-source (Selective Provider Tunnels)

Syntax wildcard-source {
inter-region-segmented {
fan-out fan-out value;

}
ldp-p2mp;
pim-ssm {
group-rangemulticast-prefix;

}
rsvp-te {
label-switched-path-template {
(default-template | lsp-template-name);

}
static-lsp lsp-name;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective group group-prefix],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet6],

[edit routing-instances routing-instance-nameprovider-tunnel selectivegroupgroup-prefix],
[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet],

[edit logical-systems logical-system-name routing-instances routing-instance-name
provider-tunnel selective wildcard-group-inet6],

[edit routing-instances routing-instance-nameprovider-tunnel selectivewildcard-group-inet],
[edit routing-instances routing-instance-nameprovider-tunnelselectivewildcard-group-inet6]

Release Information Statement introduced in Junos OS Release 10.0.

The inter-region-segmented statement added in Junos OS Release 15.1.

Description Configure a selective provider tunnel for a shared tree using a wildcard source.

The remaining statements are explained separately.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• wildcard-group-inet on page 1113

• wildcard-group-inet6 on page 1114

• Example: Configuring Selective Provider Tunnels UsingWildcards on page 487

• UnderstandingWildcards toConfigureSelectivePoint-to-Multipoint LSPs for anMBGP

MVPN on page 482

• Configuring a Selective Provider Tunnel UsingWildcards on page 486
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CHAPTER 26

Operational Commands

• clear amt statistics

• clear amt tunnel

• clear igmpmembership

• clear igmp snooping membership

• clear igmp snooping statistics

• clear igmp statistics

• clear mldmembership

• clear mld statistics

• clear msdp cache

• clear msdp statistics

• clear multicast bandwidth-admission

• clear multicast forwarding-cache

• clear multicast scope

• clear multicast sessions

• clear multicast statistics

• clear pim join

• clear pim join-distribution

• clear pim register

• clear pim snooping join

• clear pim snooping statistics

• clear pim statistics

• clear pgm negative-acknowledgments

• clear pgm source-path-messages

• clear pgm statistics

• mtrace

• mtrace from-source

• mtracemonitor

• mtrace to-gateway
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• request pimmulticast-tunnel rebalance

• show amt statistics

• show amt summary

• show amt tunnel

• show bgp group

• show dvmrp interfaces

• show dvmrp neighbors

• show dvmrp prefix

• show dvmrp prunes

• show igmp interface

• show igmp group

• show igmp snooping interface

• show igmp snooping membership

• show igmp snooping statistics

• show igmp statistics

• show ingress-replication mvpn

• show interfaces (Multicast Tunnel)

• showmld group

• showmld interface

• showmld statistics

• showmpls lsp

• showmsdp

• showmsdp source

• showmsdp source-active

• showmsdp statistics

• showmulticast backup-pe-groups

• showmulticast flow-map

• showmulticast forwarding-cache statistics

• showmulticast interface

• showmulticast mrinfo

• showmulticast next-hops

• showmulticast pim-to-igmp-proxy

• showmulticast pim-to-mld-proxy

• showmulticast route

• showmulticast rpf

• showmulticast scope

• showmulticast sessions
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• showmulticast snooping next-hops

• showmulticast snooping route

• showmulticast statistics

• showmulticast usage

• showmvpn c-multicast

• showmvpn instance

• showmvpn neighbor

• show policy

• show pim bidirectional df-election

• show pim bidirectional df-election interface

• show pim bootstrap

• show pim interfaces

• show pim join

• show pim neighbors

• show pim snooping interfaces

• show pim snooping join

• show pim snooping neighbors

• show pim snooping statistics

• show pim rps

• show pim source

• show pim statistics

• show pimmdt

• show pimmdt data-mdt-joins

• show pimmdt data-mdt-limit

• show pimmvpn

• show pgm negative-acknowledgments

• show pgm source-path-messages

• show pgm statistics

• show route forwarding-table

• show route label

• show route table

• show sap listen

• test msdp
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clear amt statistics

Syntax clear amt statistics
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 10.2.

Description Clear Automatic Multicast Tunneling (AMT) statistics.

Options none—Clear the multicast statistics for all AMT tunnel interfaces.

instance instance-name—(Optional) Clear AMTmulticast statistics for the specified

instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

clear

Related
Documentation

show amt statistics on page 1167•

List of Sample Output clear amt statistics on page 1120

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear amt statistics

user@host> clear amt statistics
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clear amt tunnel

Syntax clear amt tunnel
<gateway gateway-ip-addr> <port port-number>
<instance instance-name>
<logical-system (all | logical-system-name)>
<statistics>
<tunnel-interface interface-name>

Release Information Command introduced in Junos OS Release 10.2.

Description Clear the Automatic Multicast Tunneling (AMT)multicast state. Optionally, clear AMT

protocol statistics.

Options none—Clear multicast state for all AMT tunnel interfaces.

gateway gateway-ip-addr port port-number—(Optional) Clear the AMTmulticast state

for the specified gateway address. If no port is specified, clear the AMTmulticast

state for all AMT gateways with the given IP address.

instance instance-name—(Optional) Clear the AMTmulticast state for the specified

instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

statistics—(Optional)Clearmulticast statistics for all AMTtunnelsor for specified tunnels.

tunnel-interface interface-name—(Optional)Clear theAMTmulticast state for thespecified

AMT tunnel interface.

Required Privilege
Level

clear

Related
Documentation

show amt tunnel on page 1172•

List of Sample Output clear amt tunnel on page 1121
clear amt tunnel statistics gateway-address on page 1121

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear amt tunnel

user@host> clear amt tunnel

clear amt tunnel statistics gateway-address

user@host> clear amt tunnel statistics gateway-address 100.31.1.21 port 4000
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clear igmpmembership

List of Syntax Syntax on page 1122

Syntax (EX Series Switch and the QFX Series) on page 1122

Syntax clear igmpmembership
<group address-range>
<interface interface-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

clear igmpmembership
<group address-range>
<interface interface-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Clear Internet Group Management Protocol (IGMP) groupmembers.

Options none—Clear all IGMPmembers on all interfaces and for all address ranges.

groupaddress-range—(Optional) Clear all IGMPmembers that are in a particular address

range. An example of a range is 224.2/16. If you omit the destination prefix length,

the default is /32.

interface interface-name—(Optional) Clear all IGMP groupmembers on an interface.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

clear

Related
Documentation

show igmp group on page 1194•

• show igmp interface on page 1190

List of Sample Output clear igmpmembership on page 1122
clear igmpmembership interface on page 1123
clear igmpmembership group on page 1124

Output Fields See show igmp group for an explanation of output fields.

Sample Output

clear igmpmembership

The following sample output displays IGMP group information before and after the clear

igmpmembership command is entered:
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user@host> show igmp group
Interface        Group           Last Reported   Timeout
so-0/0/0         224.2.127.253   10.1.128.1          186
so-0/0/0         224.2.127.254   10.1.128.1          186
so-0/0/0         239.255.255.255 10.1.128.1          187
so-0/0/0         224.1.127.255   10.1.128.1          188
local            224.0.0.6       (null)                0
local            224.0.0.5       (null)                0
local            224.2.127.254   (null)                0
local            239.255.255.255 (null)                0
local            224.0.0.2       (null)                0
local            224.0.0.13      (null)                0

user@host> clear igmpmembership
Clearing Group Membership Info for so-0/0/0
Clearing Group Membership Info for so-1/0/0
Clearing Group Membership Info for so-2/0/0

user@host> show igmp group
Interface        Group           Last Reported   Timeout
local            224.0.0.6       (null)                0
local            224.0.0.5       (null)                0
local            224.2.127.254   (null)                0
local            239.255.255.255 (null)                0
local            224.0.0.2       (null)                0
local            224.0.0.13      (null)                0

clear igmpmembership interface

The following sample output displays IGMP group information before and after the clear

igmpmembership interface command is issued:

user@host> show igmp group
Interface        Group           Last Reported   Timeout
so-0/0/0         224.2.127.253   10.1.128.1          210
so-0/0/0         239.255.255.255 10.1.128.1          210
so-0/0/0         224.1.127.255   10.1.128.1          215
so-0/0/0         224.2.127.254   10.1.128.1          216
local            224.0.0.6       (null)                0
local            224.0.0.5       (null)                0
local            224.2.127.254   (null)                0
local            239.255.255.255 (null)                0
local            224.0.0.2       (null)                0
local            224.0.0.13      (null)                0

user@host> clear igmpmembership interface so-0/0/0
Clearing Group Membership Info for so-0/0/0

user@host> show igmp group
Interface        Group           Last Reported   Timeout
local            224.0.0.6       (null)                0
local            224.0.0.5       (null)                0
local            224.2.127.254   (null)                0
local            239.255.255.255 (null)                0
local            224.0.0.2       (null)                0
local            224.0.0.13      (null)                0
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clear igmpmembership group

The following sample output displays IGMP group information before and after the clear

igmpmembership group command is entered:

user@host> show igmp group
Interface        Group           Last Reported   Timeout
so-0/0/0         224.2.127.253   10.1.128.1          210
so-0/0/0         239.255.255.255 10.1.128.1          210
so-0/0/0         224.1.127.255   10.1.128.1          215
so-0/0/0         224.2.127.254   10.1.128.1          216
local            224.0.0.6       (null)                0
local            224.0.0.5       (null)                0
local            224.2.127.254   (null)                0
local            239.255.255.255 (null)                0
local            224.0.0.2       (null)                0
local            224.0.0.13      (null)                0

user@host> clear igmpmembership group 239.225/16
Clearing Group Membership Range 239.225.0.0/16 on so-0/0/0
Clearing Group Membership Range 239.225.0.0/16 on so-1/0/0
Clearing Group Membership Range 239.225.0.0/16 on so-2/0/0

user@host> show igmp group
Interface        Group           Last Reported   Timeout
so-0/0/0         224.1.127.255   10.1.128.1          231
so-0/0/0         224.2.127.254   10.1.128.1          233
so-0/0/0         224.2.127.253   10.1.128.1          236
local            224.0.0.6       (null)                0
local            224.0.0.5       (null)                0
local            224.2.127.254   (null)                0
local            239.255.255.255 (null)                0
local            224.0.0.2       (null)                0
local            224.0.0.13      (null)                0
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clear igmp snoopingmembership

Syntax clear igmp snoopingmembership
<group | source address>
<instance instance-name>
<interface interface-name>
<learning-domain learning-domain-name>
<logical-system logical-system-name>
<vlan-id vlan-identifier>

Release Information Command introduced in Junos OS Release 8.5.

Description Clear IP IGMP snooping membership information.

Options none—Clear IGMP snooping membership for all supported address families on all

interfaces.

group | source address—(Optional) Clear IGMP snooping membership for the specified

multicast group or source address.

instance instance-name—(Optional) Clear IGMP snooping membership for the specified

instance.

interface interface-name—(Optional) Clear IGMP snooping membership on a specific

interface.

learning-domain learning-domain-name—(Optional)Performthisoperationonall learning

domains or on a particular learning domain.

logical-system logical-system-name—(Optional) Display information about a particular

logical system, or for all logical systems.

vlan-id vlan-identifier—(Optional) Perform this operation on a particular VLAN.

Required Privilege
Level

clear

Related
Documentation

show igmp snoopingmembership on page 1203•

List of Sample Output clear igmp snoopingmembership on page 1125

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear igmp snoopingmembership

user@host> clear igmp snoopingmembership
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clear igmp snooping statistics

Syntax clear igmp snooping statistics
<instance instance-name>
<interface interface-name>
<learning-domain (all | learning-domain-name)>
<logical-system logical-system-name>

Release Information Command introduced in Junos OS Release 8.5.

Description Clear IP IGMP snooping statistics.

Options none—Clear IGMP snooping statistics for all supported address families on all interfaces.

instance instance-name—(Optional) Clear IGMP snooping statistics for the specified

instance.

interface interface-name—(Optional)Clear IGMPsnoopingstatisticsonaspecific interface.

learning-domain (all | learning-domain-name)—(Optional) Perform this operation on all

learning domains or on a particular learning domain.

logical-system logical-system-name—(Optional) Delete the IGMP snooping statistics for

a given logical system or for all logical systems.

Required Privilege
Level

clear

Related
Documentation

show igmp snooping statistics on page 1207•

List of Sample Output clear igmp snooping statistics on page 1126

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear igmp snooping statistics

user@host> clear igmp snooping statistics
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clear igmp statistics

List of Syntax Syntax on page 1127

Syntax (EX Series Switches) on page 1127

Syntax clear igmp statistics
<interface interface-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

clear igmp statistics
<interface interface-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Clear Internet Group Management Protocol (IGMP) statistics.

Options none—Clear IGMP statistics on all interfaces.

interface interface-name—(Optional) Clear IGMP statistics for the specified interface

only.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

clear

List of Sample Output clear igmp statistics on page 1127

Output Fields See show igmp statistics for an explanation of output fields.

Sample Output

clear igmp statistics

The following sample output displays IGMP statistics information before and after the

clear igmp statistics command is entered:

user@host> show igmp statistics
IGMP packet statistics for all interfaces
IGMP Message type      Received       Sent  Rx errors
Membership Query           8883        459          0
V1 Membership Report          0          0          0
DVMRP                     19784      35476          0
PIM V1                    18310          0          0
Cisco Trace                   0          0          0
V2 Membership Report          0          0          0
Group Leave                   0          0          0
Mtrace Response               0          0          0
Mtrace Request                0          0          0
Domain Wide Report            0          0          0
V3 Membership Report          0          0          0
Other Unknown types                                 0
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IGMP v3 unsupported type                            0
IGMP v3 source required for SSM                     0
IGMP v3 mode not applicable for SSM                 0

IGMP Global Statistics
Bad Length                    0
Bad Checksum                  0
Bad Receive If                0
Rx non-local               1227

user@host> clear igmp statistics
user@host> show igmp statistics
IGMP packet statistics for all interfaces
IGMP Message type      Received       Sent  Rx errors
Membership Query              0          0          0
V1 Membership Report          0          0          0
DVMRP                         0          0          0
PIM V1                        0          0          0
Cisco Trace                   0          0          0
V2 Membership Report          0          0          0
Group Leave                   0          0          0
Mtrace Response               0          0          0
Mtrace Request                0          0          0
Domain Wide Report            0          0          0
V3 Membership Report          0          0          0
Other Unknown types                                 0
IGMP v3 unsupported type                            0
IGMP v3 source required for SSM                     0
IGMP v3 mode not applicable for SSM                 0
IGMP Global Statistics
Bad Length                    0
Bad Checksum                  0
Bad Receive If                0
Rx non-local                  0
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clear mldmembership

Syntax clear mldmembership
<all>
<group group-name>
<interface interface-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Clear Multicast Listener Discovery (MLD) groupmembership.

Options all—(Optional)ClearMLDmemberships for groupsand interfaces in themaster instance.

none—Automatically clears MLDmemberships for groups and interfaces in the master

instance.

group group-name—(Optional) Clear MLDmembership for the specified group.

interface interface-name—(Optional) Clear MLD groupmembership for the specified

interface.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

showmld group on page 1222•

List of Sample Output clear mldmembership all on page 1129

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear mldmembership all

user@host> clear mldmembership all
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clear mld statistics

Syntax clear mld statistics
<interface interface-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Clear Multicast Listener Discovery (MLD) statistics.

Options none—(Same as logical-system all) Clear MLD statistics for all interfaces.

interface interface-name—(Optional) Clear MLD statistics for the specified interface.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

clear

Related
Documentation

showmld statistics on page 1230•

List of Sample Output clear mld statistics on page 1130

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear mld statistics

user@host> clear mld statistics
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clear msdp cache

Syntax clear msdp cache
<all>
<instance instance-name>
<logical-system (all | logical-system-name)>
<peer peer-address>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Clear theentries in theMulticastSourceDiscoveryProtocol (MSDP) source-active cache.

Options all—Clear all MSDP source-active cache entries in the master instance..

instance instance-name—(Optional) Clear entries for a specific MSDP instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

peer peer-address—(Optional) Clear theMSDP source-active cache entries learned from

a specific peer.

Required Privilege
Level

clear

Related
Documentation

showmsdp source-active on page 1255•

List of Sample Output clear msdp cache all on page 1131

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear msdp cache all

user@host> clear msdp cache all
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clear msdp statistics

Syntax clear msdp statistics
<instance instance-name>
<logical-system (all | logical-system-name)>
<peer peer-address>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Description Clear Multicast Source Discovery Protocol (MSDP) peer statistics.

Options none—Clear MSDP statistics for all peers.

instance instance-name—(Optional) Clear statistics for the specified instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

peer peer-address—(Optional) Clear the statistics for the specified peer.

Required Privilege
Level

clear

Related
Documentation

showmsdp statistics on page 1258•

List of Sample Output clear msdp statistics on page 1132

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear msdp statistics

user@host> clear msdp statistics
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clear multicast bandwidth-admission

Syntax clear multicast bandwidth-admission
<group group-address>
<inet | inet6>
<instance instance-name>
<interface interface-name>
<source source-address>

Release Information Command introduced in Junos OS Release 8.3.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Reapply IP multicast bandwidth admissions.

Options none—Reapply multicast bandwidth admissions for all IPv4 forwarding entries in the

master routing instance.

group group-address—(Optional) Reapply multicast bandwidth admissions for the

specified group.

inet—(Optional) Reapply multicast bandwidth admission settings for IPv4 flows.

inet6—(Optional) Reapply multicast bandwidth admission settings for IPv6 flows.

instance instance-name—(Optional) Reapply multicast bandwidth admission settings

for the specified instance. If you do not specify an instance, the command applies

to the master routing instance.

interface interface-name—(Optional) Examines the corresponding outbound interface in

the relevant entries and acts as follows:

• If the interface is congested, and it was admitted previously, it is removed.

• If the interface was rejected previously, the clear multicast bandwidth-admission

command enables the interface to be admitted as long as enough bandwidth

exists on the interface.

• If you do not specify an interface, issuing the clearmulticast bandwidth-admission

command readmits any previously rejected interface for the relevant entries as

long as enough bandwidth exists on the interface.

Tomanually reject previously admitted outbound interfaces, youmust specify the

interface.

source source-address—(Optional) Use with the group option to reapply multicast

bandwidth admission settings for the specified (source, group) entry.

Required Privilege
Level

clear
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Related
Documentation

showmulticast interface on page 1268•

List of Sample Output clear multicast bandwidth-admission on page 1134

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear multicast bandwidth-admission

user@host> clear multicast bandwidth-admission
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clear multicast forwarding-cache

Syntax clear multicast forwarding-cache
<all>
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 12.2.

Description Clear IP multicast forwarding cache entries.

This command is not supported for next-generation multiprotocol BGPmulticast VPNs

(MVPNs).

Options all—(Optional) Clear all multicast forwarding cache entries in the master instance.

none—(Default) Automatically clears all multicast forwarding cache entries.

inet—(Optional) Clear multicast forwarding cache entries for IPv4 family addresses.

inet6—(Optional) Clear multicast forwarding cache entries for IPv6 family addresses.

instance instance-name—(Optional)Clearmulticast forwardingcacheentriesonaspecific

routing instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

clear

Related
Documentation

showmulticast forwarding-cache statistics on page 1266•

List of Sample Output clear multicast forwarding-cache all on page 1135

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear multicast forwarding-cache all

user@host> clear multicast forwarding-cache all
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clear multicast scope

List of Syntax Syntax on page 1136

Syntax (EX Series Switch and the QFX Series) on page 1136

Syntax clear multicast scope
<inet | inet6>
<interface interface-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

clear multicast scope
<inet | inet6>
<interface interface-name>

Release Information Command introduced in Junos OS Release 7.6.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 option introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Clear IP multicast scope statistics.

Options none—(Same as logical-system all) Clear multicast scope statistics.

inet—(Optional) Clear multicast scope statistics for IPv4 family addresses.

inet6—(Optional) Clear multicast scope statistics for IPv6 family addresses.

interface interface-name—(Optional) Clear multicast scope statistics on a specific

interface.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

clear

Related
Documentation

showmulticast scope on page 1289•

List of Sample Output clear multicast scope on page 1136

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear multicast scope

user@host> clear multicast scope
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clear multicast sessions

List of Syntax Syntax on page 1137

Syntax (EX Series Switch and the QFX Series) on page 1137

Syntax clear multicast sessions
<logical-system (all | logical-system-name)>
<regular-expression>

Syntax (EX Series
Switch and the QFX

Series)

clear multicast sessions
<regular-expression>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Clear IP multicast sessions.

Options none—(Same as logical-system all) Clear multicast sessions.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

regular-expression—(Optional) Clear only multicast sessions that contain the specified

regular expression.

Required Privilege
Level

clear

Related
Documentation

showmulticast sessions on page 1291•

List of Sample Output clear multicast sessions on page 1137

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear multicast sessions

user@host> clear multicast sessions
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clear multicast statistics

List of Syntax Syntax on page 1138

Syntax (EX Series Switch and the QFX Series) on page 1138

Syntax clear multicast statistics
<inet | inet6>
<instance instance-name>
<interface interface-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

clear multicast statistics
<inet | inet6>
<instance instance-name>
<interface interface-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Clear IP multicast statistics.

Options none—Clear multicast statistics for all supported address families on all interfaces.

inet—(Optional) Clear multicast statistics for IPv4 family addresses.

inet6—(Optional) Clear multicast statistics for IPv6 family addresses.

instance instance-name—(Optional) Clear multicast statistics for the specified instance.

interface interface-name—(Optional) Clear multicast statistics on a specific interface.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

clear

Related
Documentation

showmulticast statistics on page 1300•

List of Sample Output clear multicast statistics on page 1138

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear multicast statistics

user@host> clear multicast statistics
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clear pim join

List of Syntax Syntax on page 1139

Syntax (EX Series Switch and the QFX Series) on page 1139

Syntax clear pim join
<group-address>
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

clear pim join
<group-address>
<inet | inet6>
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Clear the Protocol Independent Multicast (PIM) join and prune states.

Options none—Clear thePIM join andprune states for all groups, family addresses, and instances.

group-address—(Optional) Clear the PIM join and prune states for a group address.

inet | inet6—(Optional) Clear the PIM join and prune states for IPv4 or IPv6 family

addresses, respectively.

instance instance-name—(Optional) Clear the join and prune states for a specific

PIM-enabled routing instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Additional Information The clear pim join command cannot be used to clear the PIM join and prune state on a

backup Routing Engine when nonstop active routing is enabled.

Required Privilege
Level

clear

Related
Documentation

show pim join on page 1330•

List of Sample Output clear pim join on page 1140

Output Fields When you enter this command, you are provided feedback on the status of your request.
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Sample Output

clear pim join

user@host> clear pim join
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clear pim join-distribution

Syntax clear pim join-distribution
<all>
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 10.0.

Description Clear the PIM join-redistribute states.

Use the show pim source command to find out if there are multiple paths available for a

source (for example, an RP).

When you include the join-load-balance statement in the configuration, the PIM join

states are distributed evenly on available equal-costmultipath links.When an upstream

neighbor link fails, Junos OS redistributes the PIM join states to the remaining links.

However, when new links are added or the failed link is restored, the existing PIM joins

are not redistributed to the new link. New flows will be distributed to the new links.

However, in anetworkwithout new joinsandprunes, thenew link is not used formulticast

traffic. The clear pim join-distribution command redistributes the existing flows to the

new upstreamneighbors. Redistributing the existing flows causes traffic to be disrupted,

so we recommend that you run the clear pim join-distribution command during a

maintenance window.

Options all— (Optional) Clear the PIM join-redistribute states for all groups and family addresses

in the master instance.

none—Automatically clear all PIM join/prune states.

instance instance-name—(Optional)Redistribute the join states fora specificPIM-enabled

routing instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Additional Information The clearpim join-distributioncommandcannotbeused to redistribute thePIM join states

on a backup Routing Engine when nonstop active routing is enabled.

Required Privilege
Level

clear

Related
Documentation

show pim neighbors on page 1351•

• show pim join on page 1330

• join-load-balance on page 897

List of Sample Output clear pim join-distribution all on page 1142
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Output Fields When you enter this command, you are provided no feedback on the status of your

request. You can enter the show pim join command before and after distributing the join

state to verify the operation.

Sample Output

clear pim join-distribution all

user@host> clear pim join-distribution all
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clear pim register

List of Syntax Syntax on page 1143

Syntax (EX Series Switch and the QFX Series) on page 1143

Syntax (PTX Series) on page 1143

Syntax clear pim register
<inet | inet6>
<instance instance-name>
<interface interface-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

clear pim register
<inet | inet6>
<instance instance-name>
<interface interface-name>

Syntax (PTX Series) clear pim register
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 7.6.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Clear Protocol Independent Multicast (PIM) register message counters.

Options none—Clear PIM register message counters for all family addresses, instances, and

interfaces.

inet | inet6—(Optional) Clear PIM register message counters for IPv4 or IPv6 family

addresses, respectively.

instance instance-name—(Optional) Clear register message counters for a specific

PIM-enabled routing instance.

interface interface-name—(Optional) Clear PIM register message counters for a specific

interface.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Additional Information The clear pim register command cannot be used to clear the PIM register state on a

backup Routing Engine when nonstop active routing is enabled.

Required Privilege
Level

clear
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Related
Documentation

show pim statistics on page 1382•

List of Sample Output clear pim register on page 1144

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear pim register

user@host> clear pim register
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clear pim snooping join

Syntax clear pim snooping join
<instance instance-name>
<logical-system logical-system-name>
<vlan-id vlan-id>

Release Information Command introduced in Junos OS Release 12.3 for MX Series 3D Universal Edge devices.

Command introduced in Junos OS Release 13.2 for M Series Multiservice Edge devices.

Description Clear information about Protocol Independent Multicast (PIM) snooping joins.

Options none—Display detailed information.

instance instance-name—(Optional)ClearPIMsnooping join information for the specified

routing instance.

logical-system logical-system-name—(Optional) Delete the IGMP snooping statistics for

a given logical system or for all logical systems.

vlan-id vlan-identifier—(Optional) Clear PIM snooping join information for the specified

VLAN.

Required Privilege
Level

view

Related
Documentation

PIM Snooping for VPLS on page 679•

List of Sample Output clear pim snooping join on page 1145

Output Fields See show pim snooping join for an explanation of the output fields.

Sample Output

clear pim snooping join

The following sample output displays information about PIM snooping joins before and

after the clear pim snooping join command is entered:

user@host> show pim snooping join extensive
Instance: vpls1
Learning-Domain: vlan-id 10
Learning-Domain: vlan-id 20

Group: 198.51.100.2
Source: *
Flags: sparse,rptree,wildcard
Upstream state: None
Upstream neighbor: 192.0.2.5, port: ge-1/3/7.20
Downstream port: ge-1/3/1.20
Downstream neighbors:
192.0.2.2 State: Join Flags: SRW Timeout: 185

Group: 198.51.100.3
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Source: *
Flags: sparse,rptree,wildcard
Upstream state: None
Upstream neighbor: 192.0.2.4, port: ge-1/3/5.20
Downstream port: ge-1/3/3.20
Downstream neighbors:
192.0.2.3 State: Join Flags: SRW Timeout: 175

user@host> clear pim snooping join
Clearing the Join/Prune state for 224.0.0.0/4
Clearing the Join/Prune state for 224.0.0.0/4

user@host> show pim snooping join extensive
Instance: vpls1
Learning-Domain: vlan-id 10
Learning-Domain: vlan-id 20
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clear pim snooping statistics

Syntax clear pim snooping statistics
<instance instance-name>
<interface interface-name>
<logical-system logical-system-name>
<vlan-id vlan-id>

Release Information Command introduced in Junos OS Release 12.3 for MX Series 3D Universal Edge devices.

Command introduced in Junos OS Release 13.2 for M Series Multiservice Edge devices.

Description Clear Protocol Independent Multicast (PIM) snooping statistics.

Options none—Clear PIM snooping statistics for all family addresses, instances, and interfaces.

instance instance-name—(Optional) Clear statistics for a specific PIM-snooping-enabled

routing instance.

interface interface-name—(Optional)ClearPIMsnooping statistics for a specific interface.

logical-system logical-system-name—(Optional) Delete the IGMP snooping statistics for

a given logical system or for all logical systems.

vlan-id vlan-identifier—(Optional) Clear PIM snooping statistics information for the

specified VLAN.

Required Privilege
Level

clear

Related
Documentation

PIM Snooping for VPLS on page 679•

List of Sample Output clear pim snooping statistics on page 1147

Output Fields See show pim snooping statistics for an explanation of the output fields.

Sample Output

clear pim snooping statistics

The following sample output displays PIM snooping statistics before and after the clear

pim snooping statistics command is entered:

user@host> show pim snooping statistics
Instance: vpls1
Learning-Domain: vlan-id 10

Tx J/P messages 0
RX J/P messages 660
Rx J/P messages -- seen 0
Rx J/P messages -- received 660
Rx Hello messages 1396
Rx Version Unknown 0
Rx Neighbor Unknown 0
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Rx Upstream Neighbor Unknown 0
Rx Bad Length 0
Rx J/P Busy Drop 0
Rx J/P Group Aggregate 0
Rx Malformed Packet 0

Learning-Domain: vlan-id 20

user@host> clear pim snooping statistics
user@host> show pim snooping statistics
Instance: vpls1
Learning-Domain: vlan-id 10

Tx J/P messages 0
RX J/P messages 0
Rx J/P messages -- seen 0
Rx J/P messages -- received 0
Rx Hello messages 0
Rx Version Unknown 0
Rx Neighbor Unknown 0
Rx Upstream Neighbor Unknown 0
Rx Bad Length 0
Rx J/P Busy Drop 0
Rx J/P Group Aggregate 0
Rx Malformed Packet 0

Learning-Domain: vlan-id 20
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clear pim statistics

List of Syntax Syntax on page 1149

Syntax (EX Series Switch and the QFX Series) on page 1149

Syntax clear pim statistics
<inet | inet6>
<instance instance-name>
<interface interface-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

clear pim statistics
<inet | inet6>
<instance instance-name>
<interface interface-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Clear Protocol Independent Multicast (PIM) statistics.

Options none—Clear PIM statistics for all family addresses, instances, and interfaces.

inet | inet6—(Optional)ClearPIMstatistics for IPv4or IPv6 family addresses, respectively.

instance instance-name—(Optional) Clear statistics for a specific PIM-enabled routing

instance.

interface interface-name—(Optional) Clear PIM statistics for a specific interface.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Additional Information The clear pim statistics command cannot be used to clear the PIM statistics on a backup

Routing Engine when nonstop active routing is enabled.

Required Privilege
Level

clear

Related
Documentation

show pim statistics on page 1382•

List of Sample Output clear pim statistics on page 1150

Output Fields See show pim statistics for an explanation of output fields.
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Sample Output

clear pim statistics

The followingsampleoutputdisplaysPIMstatisticsbeforeandafter theclearpimstatistics

command is entered:

user@host> show pim statistics
PIM statistics on all interfaces:
PIM Message type       Received       Sent  Rx errors
Hello                         0          0          0
Register                      0          0          0
Register Stop                 0          0          0
Join Prune                    0          0          0
Bootstrap                     0          0          0
Assert                        0          0          0
Graft                         0          0          0
Graft Ack                     0          0          0
Candidate RP                  0          0          0
V1 Query                   2111       4222          0
V1 Register                   0          0          0
V1 Register Stop              0          0          0
V1 Join Prune             14200      13115          0
V1 RP Reachability            0          0          0
V1 Assert                     0          0          0
V1 Graft                      0          0          0
V1 Graft Ack                  0          0          0
PIM statistics summary for all interfaces:
Unknown type                            0
V1 Unknown type                         0
Unknown Version                         0
Neighbor unknown                        0
Bad Length                              0
Bad Checksum                            0
Bad Receive If                          0
Rx Intf disabled                     2007
Rx V1 Require V2                        0
Rx Register not RP                      0
RP Filtered Source                      0
Unknown Reg Stop                        0
Rx Join/Prune no state               1040
Rx Graft/Graft Ack no state             0
...

user@host> clear pim statistics
user@host> show pim statistics
PIM statistics on all interfaces:
PIM Message type       Received       Sent  Rx errors
Hello                         0          0          0
Register                      0          0          0
Register Stop                 0          0          0
Join Prune                    0          0          0
Bootstrap                     0          0          0
Assert                        0          0          0
Graft                         0          0          0
Graft Ack                     0          0          0
Candidate RP                  0          0          0
V1 Query                      1          0          0
V1 Register                   0          0          0
...
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clear pgm negative-acknowledgments

Syntax clear pgm negative-acknowledgments

Release Information Command introduced before Junos OS Release 7.4.

Description Clear the Pragmatic General Multicast (PGM) negative acknowledgment (NAK) state

received.

Options This command has no options.

Required Privilege
Level

clear

Related
Documentation

show pgm negative-acknowledgments on page 1401•

List of Sample Output clear pgm negative-acknowledgments on page 1152

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear pgm negative-
acknowledgments

user@host> clear pgm negative-acknowledgments
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clear pgm source-path-messages

Syntax clear pgm source-path-messages

Release Information Command introduced before Junos OS Release 7.4.

Description Clear Pragmatic General Multicast (PGM) source-path messages.

Options This command has no options.

Required Privilege
Level

clear

Related
Documentation

show pgm source-path-messages on page 1403•

List of Sample Output clear pgm source-path-messages on page 1153

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear pgm source-path-messages

user@host> clear pgm source-path-messages
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clear pgm statistics

Syntax clear pgm statistics

Release Information Command introduced before Junos OS Release 7.4.

Description Clear Pragmatic General Multicast (PGM) statistics.

Options This command has no options.

Required Privilege
Level

clear

Related
Documentation

show pgm statistics on page 1404•

List of Sample Output clear pgm statistics on page 1154

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

clear pgm statistics

user@host> clear pgm statistics
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mtrace

Syntax mtrace source
<logical-system logical-system-name>
<routing-instance routing-instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 9.5 for SRX1400, SRX3400, SRX3600,

SRX5600, and SRX5800 devices.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 12.3 for the PTX Series.

Description Display trace information about an IP multicast path.

Options source—Source hostname or address.

logical-system (logical-system-name)—(Optional) Perform this operation on a logical

system.

routing-instance routing-instance-name—(Optional) Trace a particular routing instance.

Additional Information Themtrace command for multicast traffic is similar to the traceroute command used for

unicast traffic. Unlike traceroute,mtrace traces traffic backwards, from the receiver to

the source.

Required Privilege
Level

view

List of Sample Output mtrace source on page 1157

Output Fields Table 27 on page 1155 describes the output fields for themtrace command. Output fields

are listed in the approximate order in which they appear.

Table 27: mtrace Output Fields

Field DescriptionField Name

IP address of the receiver.Mtrace from

IP address of the source.to

IP address of the multicast group (if any).via group

Indicates the full reverse path query has begun.Querying full reverse path

Number of hops from the source to the named router or switch.number-of-hops

Name of the router or switch for this hop.router-name

Address of the router or switch for this hop.address
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Table 27: mtrace Output Fields (continued)

Field DescriptionField Name

Protocol used (for example, PIM).protocol

Average round-trip time, in milliseconds (ms).Round trip time

Time-to-live (TTL) threshold.total ttl of
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Sample Output

mtrace source

user@host> mtrace 192.1.4.2
Mtrace from 192.1.4.2 to 192.1.1.2 via group 0.0.0.0
Querying full reverse path... * * 
  0  routerA.lab.mycompany.net (192.1.1.2)
 -1  routerB.lab.mycompany.net (192.1.2.2)  PIM  thresh^ 1  
 -2  routerC.lab.mycompany.net (192.1.3.2)  PIM  thresh^ 1  
 -3  hostA.lab.mycompany.net (192.1.4.2)
Round trip time 2 ms; total ttl of 2 required.
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mtrace from-source

Syntax mtrace from-source source source
<brief | detail>
<extra-hops extra-hops>
<group group>
<interval interval>
<loop>
<max-hopsmax-hops>
<max-queriesmax-queries>
<multicast-response | unicast-response>
<no-resolve>
<no-router-alert>
<response response>
<routing-instance routing-instance-name>
<ttl ttl>
<wait-timewait-time>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display trace informationaboutan IPmulticast path fromasource to this router or switch.

If youspecifyagroupaddresswith this command, JunosOSreturnsadditional information,

such as packet rates and losses.

Options brief | detail—(Optional) Display the specified level of output.

extra-hopsextra-hops—(Optional)Numberofhops to takeafter reachinganonresponsive

router. You can specify a number between 0 and 255.

group group—(Optional) Group address for which to trace the path. The default group

address is 0.0.0.0.

interval interval—(Optional) Number of seconds towait before gathering statistics again.

The default value is 10 seconds.

loop—(Optional) Loop indefinitely, displaying rate and loss statistics.

max-hopsmax-hops—(Optional) Maximum hops to trace toward the source. The range

of values is 0 through 255. The default value is 32 hops.

max-queriesmax-queries—(Optional) Maximum number of query attempts for any hop.

The range of values is 1 through 32. The default is 3.

multicast-response—(Optional) Always request the response using multicast.

no-resolve—(Optional) Do not attempt to display addresses symbolically.

no-router-alert—(Optional) Do not use the router-alert IP option.

response response—(Optional) Send trace response to a host or multicast address.
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routing-instance routing-instance-name—(Optional) Trace a particular routing instance.

source source—Source hostname or address.

ttl ttl—(Optional) IP time-to-live (TTL) value. You can specify a number between 0 and

255. Local queries to the multicast group use a value of 1. Otherwise, the default

value is 127.

unicast-response—(Optional) Always request the response using unicast.

wait-timewait-time—(Optional) Number of seconds to wait for a response. The default

value is 3.

Required Privilege
Level

view

List of Sample Output mtrace from-source on page 1160

Output Fields Table 28 on page 1159 describes the output fields for themtrace from-source command.

Output fields are listed in the approximate order in which they appear.

Table 28: mtrace from-source Output Fields

Field DescriptionField Name

IP address of the receiver.Mtrace from

IP address of the source.to

IP address of the multicast group (if any).via group

Indicates the full reverse path query has begun.Querying full reverse path

Number of hops from the source to the named router or switch.number-of-hops

Name of the router or switch for this hop.router-name

Address of the router or switch for this hop.address

Protocol used (for example, PIM).protocol

Average round-trip time, in milliseconds (ms).Round trip time

Time-to-live (TTL) threshold.total ttl of

Source address.source

Response destination address.Response Dest

Average packet rate for all traffic at each hop.Overall
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Table 28: mtrace from-source Output Fields (continued)

Field DescriptionField Name

Number of packets lost, number of packets sent, percentage of
packets lost, and average packet rate at each hop.

PacketStatistics forTraffic
From

IP address receiving the multicast.Receiver

IP address sending the mtrace query.Query source

Sample Output

mtrace from-source

user@host> mtrace from-source source 192.1.4.2 group 225.1.1.1
Mtrace from 192.1.4.2 to 192.1.1.2 via group 225.1.1.1
Querying full reverse path... * * 
  0  routerA.lab.mycompany.net (192.1.1.2)
 -1  routerB.lab.mycompany.net (192.1.2.2)  PIM  thresh^ 1  
 -2  routerC.lab.mycompany.net (192.1.3.2)  PIM  thresh^ 1  
 -3  hostA.lab.mycompany.net (192.1.4.2)
Round trip time 2 ms; total ttl of 2 required.

Waiting to accumulate statistics...Results after 10 seconds:

Source        Response Dest    Overall     Packet Statistics For Traffic From
192.1.4.2 192.1.1.2    Packet      192.1.4.2 To 225.1.1.1
     v       __/  rtt    2 ms     Rate       Lost/Sent = Pct  Rate
192.1.2.1 
192.1.3.2  routerC.lab.mycompany.net 
     v     ^      ttl    2                      0/0    = --    0 pps
192.1.4.1 
192.1.2.2   routerB.lab.mycompany.net 
     v      \__   ttl    3                      ?/0            0 pps
192.1.1.2   192.1.1.2
  Receiver      Query Source
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mtracemonitor

Syntax mtracemonitor

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Listen passively for IP multicast responses. To exit themtracemonitor command, type

Ctrl+c.

Options none—Trace themaster instance.

Required Privilege
Level

view

List of Sample Output mtracemonitor on page 1162

Output Fields Table29onpage 1161describes theoutput fields for the mtracemonitorcommand.Output

fields are listed in the approximate order in which they appear.

Table 29: mtracemonitor Output Fields

Field DescriptionField Name

Date and time of the query.Mtrace query at

Address of the host issuing the query.by

Response destination.resp to

Query ID number.qid

IP address of the query source and default group destination.packet from...to

IP address of the multicast source and the response address.from...to

IP address of the group to trace.via group

Maximum hop setting.mxhop

1161Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



Sample Output

mtracemonitor

user@host> mtracemonitor
Mtrace query at Oct 22 13:36:14 by 192.1.3.2, resp to 224.0.1.32, qid 74a5b8
packet from 192.1.3.2 to 224.0.0.2
from 192.1.3.2 to 192.1.3.38 via group 224.1.1.1 (mxhop=60)

Mtrace query at Oct 22 13:36:17 by 192.1.3.2, resp to 224.0.1.32, qid 1d07ba
packet from 192.1.3.2 to 224.0.0.2
from 192.1.3.2 to 192.1.3.38 via group 224.1.1.1 (mxhop=60)

Mtrace query at Oct 22 13:36:20 by 192.1.3.2, resp to same, qid 2fea1d
packet from 192.1.3.2 to 224.0.0.2
from 192.1.3.2 to 192.1.3.38 via group 224.1.1.1 (mxhop=60)

Mtrace query at Oct 22 13:36:30 by 192.1.3.2, resp to same, qid 7c88ad
packet from 192.1.3.2 to 224.0.0.2
from 192.1.3.2 to 192.1.3.38 via group 224.1.1.1 (mxhop=60)
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mtrace to-gateway

Syntax mtrace to-gateway gateway gateway
<brief | detail>
<extra-hops extra-hops>
<group group>
<interface interface-name>
<interval interval>
<loop>
<max-hopsmax-hops>
<max-queriesmax-queries>
<multicast-response | unicast-response>
<no-resolve>
<no-router-alert>
<response response>
<routing-instance routing-instance-name>
<ttl ttl>
<unicast-response>
<wait-timewait-time>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display trace information about amulticast path from this router or switch to a gateway

router or switch.

Options gateway gateway—Send the trace query to a gatewaymulticast address.

brief | detail—(Optional) Display the specified level of output.

extra-hopsextra-hops—(Optional)Numberofhops to takeafter reachinganonresponsive

router or switch. You can specify a number between 0 and 255.

group group—(Optional) Group address for which to trace the path. The default group

address is 0.0.0.0.

interface interface-name—(Optional) Source address for sending the trace query.

interval interval—(Optional) Number of seconds towait before gathering statistics again.

The default value is 10.

loop—(Optional) Loop indefinitely, displaying rate and loss statistics.

max-hopsmax-hops—(Optional) Maximum hops to trace toward the source. You can

specify a number between 0 and 255.. The default value is 32.

max-queriesmax-queries—(Optional) Maximum number of query attempts for any hop.

You can specify a number between 0 and 255. The default value is 3.

multicast-response—(Optional) Always request the response using multicast.
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no-resolve—(Optional) Do not attempt to display addresses symbolically.

no-router-alert—(Optional) Do not use the router-alert IP option.

response response—(Optional) Send trace response to a host or multicast address.

routing-instance routing-instance-name—(Optional) Trace a particular routing instance.

ttl ttl—(Optional) IP time-to-live value. You can specify a number between 0 and 225.

Local queries to the multicast group use TTL 1. Otherwise, the default value is 127.

unicast-response—(Optional) Always request the response using unicast.

wait-timewait-time—(Optional) Number of seconds to wait for a response. The default

value is 3.

Required Privilege
Level

view

List of Sample Output mtrace to-gateway on page 1164

Output Fields Table 30 on page 1164 describes the output fields for themtrace to-gateway command.

Output fields are listed in the approximate order in which they appear.

Table 30: mtrace to-gateway Output Fields

Field DescriptionField Name

IP address of the receiver.Mtrace from

IP address of the source.to

IP address of the multicast group (if any).via group

Indicates the full reverse path query has begun.Querying full reverse path

Number of hops from the source to the named router or switch.number-of-hops

Name of the router or switch for this hop.router-name

Address of the router or switch for this hop.address

Protocol used (for example, PIM).protocol

Average round-trip time, in milliseconds (ms).Round trip time

Time-to-live (TTL) threshold.total ttl of

Sample Output

mtrace to-gateway

user@host> mtrace to-gateway gateway 192.1.3.2 group 225.1.1.1 interface 192.1.1.73 brief
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Mtrace from 192.1.1.73 to 192.1.1.2 via group 225.1.1.1
Querying full reverse path... * * 
  0  routerA.lab.mycompany.net (192.1.1.2)
 -1  routerA.lab.mycompany.net (192.1.1.2)  PIM  thresh^ 1  
 -2  routerB.lab.mycompany.net (192.1.2.2)  PIM  thresh^ 1  
 -3  routerC.lab.mycompany.net (192.1.3.2)  PIM  thresh^ 1  
Round trip time 2 ms; total ttl of 3 required.
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request pimmulticast-tunnel rebalance

List of Syntax Syntax on page 1166

Syntax (EX Series Switches) on page 1166

Syntax request pimmulticast-tunnel rebalance
<instance instance-name>
<logical-system (all | logical-system-name>

Syntax (EX Series
Switches)

request pimmulticast-tunnel rebalance
<instance instance-name>

Release Information Command introduced in Junos OS Release 10.2.

Command introduced in Junos OS Release 10.2 for EX Series switches.

Description Rebalance the assignment ofmulticast tunnel encapsulation interfaces across available

tunnel-capablePICsoracrossaconfigured list of tunnel-capablePICs.Youcandetermine

whether a rebalance is necessary by running the show pim interfaces instance

instance-name command.

Options none—Re-create and rebalance all tunnel interfaces for all routing instances.

instance instance-name—Re-create and rebalance all tunnel interfaces for a specific

instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

maintenance

Related
Documentation

show pim interfaces on page 1327•

• Load Balancing Multicast Tunnel Interfaces Among Available PICs on page 320

Output Fields This command produces no output. To verify the operation of the command, run the

show pim interface instance instance-name before and after running the request pim

multicast-tunnel rebalance command.
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show amt statistics

Syntax show amt statistics
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced in JUNOS Release 10.2.

Description Display information about the Automatic Multicast Tunneling (AMT) protocol tunnel

statistics.

Options none—Display summary information about all AMT Protocol tunnels.

instance instance-name—(Optional) Display information for the specified instance only.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear amt statistics on page 1120•

• show amt summary on page 1170

• show amt tunnel on page 1172

List of Sample Output show amt statistics on page 1168

Output Fields Table 31 on page 1167 describes the output fields for the show amt statistics command.

Output fields are listed in the approximate order in which they appear.

Table 31: show amt statistics Output Fields

Field DescriptionField Name

Summary of AMT statistics for messages received on all interfaces.

• AMT relay discovery—Number of AMT relay discovery messages received.

• AMTmembership request—Number of AMTmembership request messages received.

• AMTmembership update—Number of AMTmembership update messages received.

AMT receivemessage
count

Summary of AMT statistics for messages sent on all interfaces.

• AMT relay advertisement—Number of AMT relay advertisement messages sent.

• AMTmembership query—Number of AMTmembership query messages sent.

AMT sendmessage
count
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Table 31: show amt statistics Output Fields (continued)

Field DescriptionField Name

Summary of AMT statistics for error messages received on all interfaces.

• AMT incomplete packet—Number of messages received with length errors so severe that further
classification could not occur.

• AMT invalidmac—Number of messages received with an invalid message authentication code
(MAC).

• AMT unexpected type—Number of messages received with an unknownmessage type specified.

• AMT invalid relay discovery address—Number of AMT relay discovery messages received with an
address other than the configured anycast address.

• AMTinvalidmembership requestaddress—NumberofAMTmembership requestmessages received
with an address other than the configured AMT local address.

• AMT invalidmembership update address—Number of AMTmembership updatemessages received
with an address other than the configured AMT local address.

• AMT incomplete relay discoverymessages—Number of AMT relay discoverymessages received that
are not fully formed.

• AMT incompletemembership requestmessages—Number of AMTmembership request messages
received that are not fully formed.

• AMT incompletemembership updatemessages—Number of AMTmembership update messages
received that are not fully formed.

• AMT no active gateway—Number of AMTmembership update messages received for a tunnel that
does not exist for the gateway that sent the message.

• AMT invalid inner header checksum—Number of AMTmembership updatemessages received with
an invalid IP checksum.

• AMT gateways timed out—Number of gateways that timed out because of inactivity.

AMT error message
count

Sample Output

show amt statistics

user@host> show amt statistics

AMT receive message count
AMT relay advertisement                      :           2
AMT membership request                       :           5
AMT membership update                        :           5

AMT send message count
AMT relay advertisement                      :           2
AMT membership query                         :           5

AMT error message count
AMT incomplete packet                        :           0
AMT invalid mac                              :           0
AMT unexpected type                          :           0
AMT invalid relay discovery address          :           0
AMT invalid membership request address       :           0
AMT invalid membership update address        :           0
AMT incomplete relay discovery messages      :           0
AMT incomplete membership request messages   :           0
AMT incomplete membership update messages    :           0
AMT no active gateway                        :           0
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AMT invalid inner header checksum            :           0
AMT gateways timed out                       :           0
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show amt summary

Syntax show amt summary
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 10.2.

Description Display summary information about the Automatic Multicast Tunneling (AMT) protocol.

Options none—Display summary information about all AMT protocol instances.

instance instance-name—(Optional) Display information for the specified instance only.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear amt tunnel on page 1121•

• show amt statistics on page 1167

• show amt tunnel on page 1172

List of Sample Output show amt summary on page 1171

Output Fields Table 32 on page 1170 describes the output fields for the show amt summary command.

Output fields are listed in the approximate order in which they appear.

Table 32: show amt summary Output Fields

Level of OutputField DescriptionField Name

All levelsPrefix advertised by unicast routing protocols to route AMT discovery messages to the
router from nearby AMT gateways.

AMT anycast prefix

All levelsAnycast address configured fromwhich the anycast prefix is derived.AMT anycast
address

All levelsLocal unique AMT relay IP address configured. Used to send AMT relay advertisement
messages, it is the IP source address of AMT control messages and the source address
of the data tunnel encapsulation.

AMT local address

All levelsMaximum number of AMT tunnels that can be created.AMT tunnel limit

All levelsNumber of active AMT tunnel interfaces.active tunnels

Copyright © 2017, Juniper Networks, Inc.1170

Multicast Protocols Feature Guide



Sample Output

show amt summary

user@host> show amt summary
 AMT anycast prefix : 20.0.0.4/32
 AMT anycast address : 20.0.0.4
 AMT local address : 20.0.0.4
 AMT tunnel limit : 1000, active tunnels : 2 
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show amt tunnel

Syntax show amt tunnel
<brief | detail>
<gateway-address gateway-ip-address> <port port-number>
<instance instance-name>
<logical-system (all | logical-system-name)>
<tunnel-interface interface-name>

Release Information Command introduced in Junos OS Release 10.2.

Description Display information about the Automatic Multicast Tunneling (AMT) dynamic tunnels.

Options none—Display summary information about all AMT protocol instances.

brief | detail—(Optional) Display the specified level of detail.

gateway-address gateway-ip-address port port-number—(Optional) Display information

for the specified AMT gateway only. If no port is specified, display information for all

AMT gateways with the given IP address.

instance instance-name—(Optional) Display information for the specified instance only.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

tunnel-interface interface-name—(Optional) Display information for the specified AMT

tunnel interface only.

Required Privilege
Level

view

Related
Documentation

clear amt tunnel on page 1121•

• show amt statistics on page 1167

• show amt summary on page 1170

List of Sample Output show amt tunnel on page 1173
show amt tunnel detail on page 1173
show amt tunnel tunnel-interface on page 1174
show amt tunnel gateway-address on page 1174
show amt tunnel gateway-address detail on page 1174

Output Fields Table 33 on page 1172 describes the output fields for the show amt tunnel command.

Output fields are listed in the approximate order in which they appear.

Table 33: show amt tunnel Output Fields

Level of OutputField DescriptionField Name

All levelsAddress of the AMT gateway that is being connected by the AMT tunnel.AMT gateway
address
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Table 33: show amt tunnel Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsClient port used by the AMT tunnel.port

All levelsDynamically created AMT logical interfaces used by the AMT tunnel in the format
ud-FPC/PIC/Port.unit.

AMT tunnel
interface

All levelsState of the AMT tunnel. The state is normally Active.

• Active—The tunnel is active.

• Pending—The tunnel creation is pending. This is a transient state.

• Down—The tunnel is in the down state.

• Graceful restart pending—Graceful restart is in progress.

• Reviving—The routing protocol daemon or Routing Engine was restarted (not
gracefully). The tunnel remains in the reviving state until the AMT gateway sends a
control message. When themessage is received the tunnel is moved to the Active
state. If no message is received before the AMT tunnel inactivity timer expires, the
tunnel is deleted.

AMT tunnel state

All levelsNumber of seconds since the most recent control message was received from an AMT
gateway. If no message is received before the AMT tunnel inactivity timer expires, the
tunnel is deleted.

AMT tunnel
inactivity timeout

All levelsNumber of multicast groups using the tunnel.Number of groups

detailMulticast group address or addresses using the tunnel.Group

detailMulticast source address for each IGMPv3 group using the tunnel.Include Source

All levelsStatistics for AMTmessages:

• AMTRequest—Number of AMT relay tunnel request messages received.

• AMTmembership update—Number of AMTmembership update messages received.

AMTmessage
count

Sample Output

show amt tunnel

user@host> show amt tunnel
AMT gateway address : 11.11.11.2, port : 2268
 AMT tunnel interface : ud-5/1/10.1120256
 AMT tunnel state : Active
 AMT tunnel inactivity timeout : 15
 Number of groups : 1

AMT message count:
AMT Request    AMT membership update
2              2 

show amt tunnel detail

user@host> show amt tunnel detail
AMT gateway address : 11.11.11.2, port : 2268
 AMT tunnel interface : ud-5/3/10.1120512

1173Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



 AMT tunnel state : Active
 AMT tunnel inactivity timeout : 62
 Number of groups : 1
  Group: 226.2.3.2

AMT message count:
AMT Request    AMT membership update
2              2 

 AMT gateway address : 11.11.11.3, port : 2268
 AMT tunnel interface : ud-5/2/10.1120513
 AMT tunnel state : Active
 AMT tunnel inactivity timeout : 214
 Number of groups : 1
  Group: 226.2.3.3

AMT message count:
AMT Request    AMT membership update
2              2 

show amt tunnel tunnel-interface

user@host> show amt tunnel tunnel-interface ud-5/3/10.1120512
 AMT gateway address : 11.11.11.2, port : 2268
 AMT tunnel interface : ud-5/3/10.1120512
 AMT tunnel state : Active
 AMT tunnel inactivity timeout : 145
 Number of groups : 1

AMT message count:
AMT Request    AMT membership update
2              2 

show amt tunnel gateway-address

user@host> show amt tunnel gateway-address 11.11.11.3 port 2268
AMT gateway address : 11.11.11.3, port : 2268
 AMT tunnel interface : ud-5/2/10.1120513
 AMT tunnel state : Active
 AMT tunnel inactivity timeout : 214
 Number of groups : 1
  Group: 226.2.3.3

AMT message count:
AMT Request    AMT membership update
2              2 

show amt tunnel gateway-address detail

user@host> show amt tunnel gateway-address 11.11.11.2 detail
AMT gateway address : 11.11.11.2, port : 2268
 AMT tunnel interface : ud-5/3/10.1120512
 AMT tunnel state : Active
 AMT tunnel inactivity timeout : 234
 Number of groups : 1
  Group: 226.2.3.2

AMT message count:
AMT Request    AMT membership update
2              2 
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show bgp group

List of Syntax Syntax on page 1175

Syntax (EX Series Switch and QFX Series) on page 1175

Syntax show bgp group
<brief | detail | summary>
<group-name>
<exact-instance instance-name>
<instance instance-name>
<logical-system (all | logical-system-name)>
<rtf>

Syntax (EX Series
Switch and QFX

Series)

show bgp group
<brief | detail | summary>
<group-name>
<exact-instance instance-name>
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

exact-instance option introduced in Junos OS Release 11.4.

Description Display information about the configured BGP groups.

Options none—Display group information about all BGP groups.

brief | detail | summary—(Optional) Display the specified level of output.

group-name—(Optional) Display group information for the specified group.

exact-instance instance-name—(Optional) Display information for the specified instance

only.

instance instance-name—(Optional)Display informationaboutBGPgroups for all routing

instances whose name begins with this string (for example, cust1, cust11, and cust111

are all displayed when you run the show bgp group instance cust1 command). The

instance name can bemaster for themain instance, or any valid configured instance

name or its prefix.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

rtf—(Optional) Display BGP group route targeting information.

Required Privilege
Level

view

List of Sample Output show bgp group on page 1179
show bgp group brief on page 1179
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show bgp group detail on page 1180
show bgp group rtf detail on page 1181
show bgp group summary on page 1181

Output Fields Table34onpage 1176describes theoutput fields for theshowbgpgroupcommand.Output

fields are listed in the approximate order in which they appear.

Table 34: show bgp group Output Fields

Level of
OutputField DescriptionField Name

All levelsType of BGP group: Internal or External.Group Type or Group

rtf detailIndex number for the BGP peer group. The index number
differentiates between groups when a single BGP group is split
because of different configuration options at the group and peer
levels.

group-index

brief detail
none

AS number of the peer. For internal BGP (IBGP), this number is the
same as Local AS.

AS

brief detail
none

AS number of the local routing device.Local AS

brief detail
none

Name of a specific BGP group.Name

brief detail
none

Unique index number of a BGP group.Index

brief detail
none

Flags associated with the BGP group. This field is used by Juniper
Networks customer support.

Flags

brief nonePolicies configured for the BGP group with the advertise-bgp-static
policy statement.

BGP-Static Advertisement Policy

brief detail
none

Options associated with the remove-private statement.Remove-private options

brief detail
none

Maximumnumberof secondsallowedtoelapsebetweensuccessive
keepalive or update messages that BGP receives from a peer in the
BGP group, after which the connection to the peer is closed and
routing devices through that peer become unavailable.

Holdtime

brief detail
none

Export policies configured for the BGP group with the export
statement.

Export

All levelsTime, in seconds, that updates tomultiple exit discriminator (MED)
are delayed. Also displays the time remaining before the interval is
set to expire

MED tracks IGPmetric update delay

brief detail
none

Time between sample periods for labeled-unicast traffic statistics,
in seconds.

Traffic Statistics Interval
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Table 34: show bgp group Output Fields (continued)

Level of
OutputField DescriptionField Name

brief detail
none

Total number of peers in the group.Total peers

All levelsNumber of peers in the group that are in the established state.Established

summaryMultipurpose field that displays information about BGP peer
sessions. The field’s contents depend upon whether a session is
establishedandwhether itwasestablished in themain routingdevice
or in a routing instance.

• If a peer is not established, the field shows the state of the peer
session: Active, Connect, or Idle.

• If a BGPsession is established in themain routing device, the field
shows the number of active, received, accepted, and damped
routes that are received from a neighbor and appear in the inet.0
(main) and inet.2 (multicast) routing tables. For example,
8/10/10/2 and 2/4/4/0 indicate the following:

• 8 active routes, 10 received routes, 10 accepted routes, and 2
damped routes from a BGP peer appear in the inet.0 routing
table.

• 2 active routes, 4 received routes, 4 accepted routes, and no
damped routes from a BGP peer appear in the inet.2 routing
table.

Active/Received/Accepted/Damped

All levelsList of peerswhoaremembers of the group. Theaddress is followed
by the peer’s port number.

ip-addresses

detailNumber of seconds until queued routes are sent. If this time has
already elapsed, this field displays the number of seconds by which
the updates are delayed.

Route Queue Timer

detailNumber of prefixes that are queued up for sending to the peers in
the group.

Route Queue

noneNumber of active, received, accepted, and damped routes in the
routing table. For example, inet.0: 7/10/9/0 indicates the following:

• 7 active routes, 10 received routes, 9 accepted routes, and no
damped routes fromaBGPpeerappear in the inet.0 routing table.

inet.number
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Table 34: show bgp group Output Fields (continued)

Level of
OutputField DescriptionField Name

detailInformation about the routing table.

• Received prefixes—Total number of prefixes from the peer, both
active and inactive, that are in the routing table.

• Active prefixes—Number of prefixes received from the peer that
are active in the routing table.

• Suppressed due to damping—Number of routes currently inactive
becauseofdampingorother reasons.These routesdonotappear
in the forwarding table and are not exported by routing protocols.

• Advertised prefixes—Number of prefixes advertised to a peer.

• Received external prefixes—Total number of prefixes from the
external BGP (EBGP) peers, both active and inactive, that are in
the routing table.

• Active external prefixes—Number of prefixes received from the
EBGP peers that are active in the routing table.

• Externals suppressed—Number of routes received from EBGP
peers currently inactive because of damping or other reasons.

• Received internalprefixes—Total numberofprefixes fromthe IBGP
peers, both active and inactive, that are in the routing table.

• Active internal prefixes—Number of prefixes received from the
IBGP peers that are active in the routing table.

• Internalssuppressed—Numberof routes received from IBGPpeers
currently inactive because of damping or other reasons.

• RIB State—Status of the graceful restart process for this routing
table: BGP restart is complete, BGP restart in progress, VPN restart
in progress, or VPN restart is complete.

Table inet.number

All levelsTotal number of groups.Groups

All levelsTotal number of peers.Peers

All levelsTotal number of external peers.External

All levelsTotal number of internal peers.Internal

All levelsTotal number of unavailable peers.Down peers

All levelsTotal number of flaps that occurred.Flaps

brief, noneName of a routing table.Table

brief, noneTotal number of routes.Tot Paths

brief, noneNumber of active routes.Act Paths

brief, noneNumber of routes currently inactive because of damping or other
reasons. These routes do not appear in the forwarding table and are
not exported by routing protocols.

Suppressed
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Table 34: show bgp group Output Fields (continued)

Level of
OutputField DescriptionField Name

brief, noneNumberofwithdrawn routes stored locally to keep trackofdamping
history.

History

brief, noneNumber of active routes with a figure ofmerit greater than zero, but
lower than the threshold at which suppression occurs.

Damp State

brief, noneRoutes being processed by the BGP import policy.Pending

detailGroup the peer belongs to in the BGP configuration.Group

detailMask of the received target included in the advertised route.Receivemask

detailNumber of route entries received.Entries

detailRoute target that is to be passed by route-target filtering. If a route
advertised from the provider edge (PE) routing device matches an
entry in the route-target filter, the route is passed to the peer.

Target

detailMask which specifies that the peer receive routes with the given
route target.

Mask

Sample Output

show bgp group

user@host> show bgp group

Groups: 2  Peers: 2    External: 1    Internal: 2    Down peers: 1   Flaps: 0
 Table          Tot Paths  Act Paths Suppressed    History Damp State    Pending

 inet.0               
                        0          0          0          0          0          0

 bgp.l3vpn.0          
                        0          0          0          0          0          0

 bgp.rtarget.0        
                        2          0          0          0          0          0

show bgp group brief

user@host> show bgp group brief
 Groups: 2  Peers: 2    External: 0    Internal: 2    Down peers: 1   Flaps: 0
 Table          Tot Paths  Act Paths Suppressed    History Damp State    Pending

 inet.0               
                        0          0          0          0          0          0

 bgp.l3vpn.0          
                        0          0          0          0          0          0
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 bgp.rtarget.0        
                        2          0          0          0          0          0

show bgp group detail

user@host> show bgp group detail
Group Type: Internal    AS: 1                      Local AS: 1
  Name: ibgp            Index: 0                   Flags: <Export Eval>
  Holdtime: 0
  Total peers: 3        Established: 0
  22.0.0.2
  22.0.0.8
  22.0.0.5

Groups: 1  Peers: 3    External: 0    Internal: 3    Down peers: 3   Flaps: 3
  Table bgp.l3vpn.0
    Received prefixes:            0
    Accepted prefixes:            0
    Active prefixes:              0
    Suppressed due to damping:    0
    Received external prefixes:   0
    Active external prefixes:     0
    Externals suppressed:         0
    Received internal prefixes:   0
    Active internal prefixes:     0
    Internals suppressed:         0
    RIB State: BGP restart is complete
    RIB State: VPN restart is complete
  Table bgp.mdt.0
    Received prefixes:            0
    Accepted prefixes:            0
    Active prefixes:              0
    Suppressed due to damping:    0
    Received external prefixes:   0
    Active external prefixes:     0
    Externals suppressed:         0
    Received internal prefixes:   0
    Active internal prefixes:     0
    Internals suppressed:         0
    RIB State: BGP restart is complete
    RIB State: VPN restart is complete
  Table VPN-A.inet.0
    Received prefixes:            0
    Accepted prefixes:            0
    Active prefixes:              0
    Suppressed due to damping:    0
    Received external prefixes:   0
    Active external prefixes:     0
    Externals suppressed:         0
    Received internal prefixes:   0
    Active internal prefixes:     0
    Internals suppressed:         0
    RIB State: BGP restart is complete
    RIB State: VPN restart is complete
  Table VPN-A.mdt.0
    Received prefixes:            0
    Accepted prefixes:            0
    Active prefixes:              0
    Suppressed due to damping:    0
    Received external prefixes:   0
    Active external prefixes:     0
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    Externals suppressed:         0     
    Received internal prefixes:   0
    Active internal prefixes:     0
    Internals suppressed:         0
    RIB State: BGP restart is complete
    RIB State: VPN restart is complete

show bgp group rtf detail

user@host> show bgp group rtf detail
 Group: internal (group-index: 0)
     Receive mask: 00000002
     Table: bgp.rtarget.0                                    Entries: 2
         Target                           Mask
         100:100/64                       00000002
         200:201/64                       (Group)
 Group: internal (group-index: 1)
     Table: bgp.rtarget.0                                    Entries: 1
         Target                           Mask
         200:201/64                       (Group)

show bgp group summary

user@host> show bgp group summary
Group        Type       Peers     Established    Active/Received/Accepted/Damped
ibgp         Internal   3         0          

Groups: 1  Peers: 3    External: 0    Internal: 3    Down peers: 3   Flaps: 3
  bgp.l3vpn.0      : 0/0/0/0 External: 0/0/0/0 Internal: 0/0/0/0
  bgp.mdt.0        : 0/0/0/0 External: 0/0/0/0 Internal: 0/0/0/0
  VPN-A.inet.0     : 0/0/0/0 External: 0/0/0/0 Internal: 0/0/0/0
  VPN-A.mdt.0      : 0/0/0/0 External: 0/0/0/0 Internal: 0/0/0/0
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show dvmrp interfaces

Syntax show dvmrp interfaces
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Display informationaboutDistanceVectorMulticastRoutingProtocol (DVMRP)–enabled

interfaces.

Options none—(Sameas logical-systemall)Display informationaboutDVMRP-enabled interfaces.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show dvmrp interfaces on page 1183

Output Fields Table35onpage 1182describes theoutput fields for the showdvmrp interfacescommand.

Output fields are listed in the approximate order in which they appear.

Table 35: show dvmrp interfaces Output Fields

Field DescriptionField Name

Name of the interface.Interface

State of the interface: up or down.State

Whether the interface is a leaf (that is, whether it has no neighbors)
or whether it has neighbors.

Leaf

Interface metric: a value from 1 through 31.Metric

Number of routes the interface is announcing.Announce

DVMRPmode:

• Forwarding—DVMRP does both the routing and themulticast
data forwarding.

• Unicast-routing—DVMRP does only the routing. Forwarding of
the multicast data packets can be done by enabling PIM on the
interface.

Mode
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Sample Output

show dvmrp interfaces

user@host> show dvmrp interfaces
Interface State Leaf Metric Announce Mode 
fxp0.0   Up   N   1   4 Forwarding 
fxp1.0   Up   N   1   4 Forwarding 
fxp2.0   Up   N   1   3 Forwarding 
lo0.0    Up   Y   1   0 Unicast-routing
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show dvmrp neighbors

Syntax show dvmrp neighbors
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Display informationaboutDistanceVectorMulticastRoutingProtocol (DVMRP)neighbors.

Options none—(Same as logical-system all) Display information about DVMRP neighbors.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show dvmrp neighbors on page 1185

Output Fields Table36onpage 1184describes theoutput fields for the showdvmrpneighborscommand.

Output fields are listed in the approximate order in which they appear.

Table 36: show dvmrp neighbors Output Fields

Field DescriptionField Name

Address of the neighboring DVMRP router.Neighbor

Interface through which the neighbor is reachable.Interface

Version of DVMRP that the neighbor is running, in the formatmajorminor.Version

Information about the neighbor:

• 1—One way. The local router has seen the neighbor, but the neighbor has not seen the local router.

• G—Neighbor supports generation ID.

• L—Neighbor is a leaf router.

• M—Neighbor supports mtrace.

• N—Neighbor supports netmask in prunemessages and graft messages.

• P—Neighbor supports pruning.

• S—Neighbor supports SNMP.

Flags

Number of routes learned from the neighbor.Routes

How long until the DVMRP neighbor information times out, in seconds.Timeout

Numberofgeneration IDchanges thathaveoccurredsince the local router learnedabout theneighbor.Transitions
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Sample Output

show dvmrp neighbors

user@host> show dvmrp neighbors
Neighbor        Interface        Version Flags   Routes Timeout Transitions
192.168.1.1    ipip.0             3.255  PGM         3      28           1
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show dvmrp prefix

Syntax show dvmrp prefix
<brief | detail>
<logical-system (all | logical-system-name)>
<prefix>

Release Information Command introduced before Junos OS Release 7.4.

Description Display informationaboutDistanceVectorMulticastRoutingProtocol (DVMRP)prefixes.

Options none—Display standard information about all DVMRP prefixes.

brief | detail—(Optional) Display the specified level of output.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

prefix—(Optional) Display information about specific prefixes.

Required Privilege
Level

view

List of Sample Output show dvmrp prefix on page 1187
show dvmrp prefix brief on page 1187
show dvmrp prefix detail on page 1187

Output Fields Table 37 on page 1186 describes the output fields for the show dvmrp prefix command.

Output fields are listed in the approximate order in which they appear.

Table 37: show dvmrp prefix Output Fields

Level of OutputField DescriptionField Name

All levelsDVMRP route.Prefix

All levelsNext hop fromwhich the route was learned.Next hop

All levelsLast time that the route was refreshed.Age

detailMulticast group address.multicast-group

detailNumber of prunemessages sent to the multicast group.Prunes sent

detailNumber of grafts sent to the multicast group.Grafts sent

detailLifetime of the group in the multicast cache, in seconds.Cache lifetime

detailLifetime remaining and total lifetime of prunemessages, in seconds.Prune lifetime
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Sample Output

show dvmrp prefix

user@host> show dvmrp prefix
Prefix             Next hop        Age
10.38.0.0      /30 10.38.0.1       00:06:17
10.38.0.4      /30 10.38.0.5       00:06:13
10.38.0.8      /30 10.38.0.2       00:00:04
10.38.0.12     /30 10.38.0.6       00:00:04
10.255.14.114  /32 10.255.14.114   00:06:17
10.255.14.142  /32 10.38.0.2       00:00:04
10.255.14.144  /32 10.38.0.2       00:00:04
10.255.70.15   /32 10.38.0.6       00:00:04
192.168.14.0   /24 192.168.14.114  00:06:17
192.168.195.40 /30 192.168.195.41  00:06:17
192.168.195.92 /30 10.38.0.2       00:00:04

show dvmrp prefix brief

The output for the show dvmrp prefix brief command is identical to that for the show

dvmrp prefix command.

show dvmrp prefix detail

user@host> show dvmrp prefix detail
Prefix             Next hop        Age
10.38.0.0      /30 10.38.0.1       00:06:28
10.38.0.4      /30 10.38.0.5       00:06:24
10.38.0.8      /30 10.38.0.2       00:00:15
10.38.0.12     /30 10.38.0.6       00:00:15
10.255.14.114  /32 10.255.14.114   00:06:28
10.255.14.142  /32 10.38.0.2       00:00:15
10.255.14.144  /32 10.38.0.2       00:00:15
10.255.70.15   /32 10.38.0.6       00:00:15
192.168.14.0   /24 192.168.14.114  00:06:28
192.168.195.40 /30 192.168.195.41  00:06:28
192.168.195.92 /30 10.38.0.2       00:00:15
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show dvmrp prunes

Syntax show dvmrp prunes
<all | rx | tx>
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Display information about active Distance Vector Multicast Routing Protocol (DVMRP)

prunemessages.

Options none—Display received and transmitted DVMRP prune information.

all—(Optional) Display information about all received and transmitted prunemessages.

rx—(Optional) Display information about received prunemessages.

tx—(Optional) Display information about transmitted prunemessages.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show dvmrp prunes on page 1188

Output Fields Table 38 on page 1188 describes the output fields for the show dvmrp prunes command.

Output fields are listed in the approximate order in which they appear.

Table 38: show dvmrp prunes Output Fields

Field DescriptionField Name

Group address.Group

Prefix for the prune.Source prefix

How long until the prunemessage expires, in seconds.Timeout

Neighbor towhich the prunewas sent or fromwhich the prunewas
received.

Neighbor

Sample Output

show dvmrp prunes

user@host> show dvmrp prunes
Group           Source prefix      Timeout Neighbor
224.0.1.1       128.112.0.0    /12    7077 192.168.1.1
224.0.1.32      160.0.0.0      /3     7087 192.168.1.1
224.2.123.4     136.0.0.0      /5     6955 192.168.1.1
224.2.127.1     129.0.0.0      /8     7046 192.168.1.1
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224.2.135.86    128.102.128.0  /17    7071 192.168.1.1
224.2.135.86    129.0.0.0      /8     7074 192.168.1.1
224.2.135.86    130.0.0.0      /7     7071 192.168.1.1
...
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show igmp interface

List of Syntax Syntax on page 1190

Syntax (EX Series Switch and the QFX Series) on page 1190

Syntax show igmp interface
<brief | detail>
<interface-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

show igmp interface
<brief | detail>
<interface-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display information about Internet Group Management Protocol (IGMP)-enabled

interfaces.

Options none—Display standard information about all IGMP-enabled interfaces.

brief | detail—(Optional) Display the specified level of output.

interface-name—(Optional) Display information about the specified IGMP-enabled

interface only.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear igmpmembership on page 1122•

List of Sample Output show igmp interface on page 1192
show igmp interface brief on page 1192
show igmp interface detail on page 1193

Output Fields Table 39 on page 1190 describes the output fields for the show igmp interface command.

Output fields are listed in the approximate order in which they appear.

Table 39: show igmp interface Output Fields

Level of OutputField DescriptionField Name

All levelsName of the interface.Interface

All levelsAddress of the routing device that has been elected to sendmembership queries.Querier
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Table 39: show igmp interface Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsState of the interface: Up or Down.State

All levelsName of the source-specific multicast (SSM)map policy that has been applied to the
IGMP interface.

SSMMap Policy

All levelsHow long until the IGMP querier is declared to be unreachable, in seconds.Timeout

All levelsIGMP version being used on the interface: 1 , 2 , or 3.Version

All levelsNumber of groups on the interface.Groups

All levelsState of the immediate leave option:

• On—Indicates that the router removes a host from themulticast group as soon as the
router receives a leave groupmessage from a host associated with the interface.

• Off—Indicates that after receiving a leave groupmessage, instead of removing a host
from themulticast group immediately, the router sends a group query to determine if
another receiver responds.

Immediate Leave

All levelsState of the promiscuous mode option:

• On—Indicates that the router can accept IGMP reports from subnetworks that are not
associated with its interfaces.

• Off—Indicates that the router can accept IGMP reports only from subnetworks that
are associated with its interfaces.

PromiscuousMode

All levelsState of the passive mode option:

• On—Indicates that the router can run IGMP on the interface but not send or receive
control traffic such as IGMP reports, queries, and leaves.

• Off—Indicates that the router can run IGMPonthe interfaceandsendor receivecontrol
traffic such as IGMP reports, queries, and leaves.

The passive statement enables you to selectively activate up to two out of a possible
three available query or control traffic options. When enabled, the following options
appear after the on state declaration:

• send-general-query—The interface sends general queries.

• send-group-query—The interface sends group-specific and group-source-specific
queries.

• allow-receive—The interface receives control traffic.

Passive

All levelsName of the OIF map (if configured) associated with the interface.OIFmap

All levelsName of the source-specificmulticast (SSM)map (if configured) used on the interface.SSMmap
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Table 39: show igmp interface Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsInformation configured by the user:

• IGMPQuery Interval—Interval (in seconds) at which this router sends membership
queries when it is the querier.

• IGMPQuery Response Interval—Time (in seconds) that the router waits for a report in
response to a general query.

• IGMPLastMemberQuery Interval—Time (in seconds) that the router waits for a report
in response to a group-specific query.

• IGMP Robustness Count—Number of times the router retries a query.

Configured
Parameters

All levelsDerived information:

• IGMPMembership Timeout—Timeout period (in seconds) for groupmembership. If no
report is received for these groups before the timeout expires, the groupmembership
is removed.

• IGMPOther Querier Present Timeout—Time (in seconds) that the router waits for the
IGMP querier to send a query.

DerivedParameters

Sample Output

show igmp interface

user@host> show igmp interface
Interface: at-0/3/1.0
    Querier: 10.111.30.1
    State:         Up Timeout:    None Version:  2 Groups:      4
    SSM Map Policy: ssm-policy-A
Interface: so-1/0/0.0
    Querier: 10.111.10.1
    State:         Up Timeout:    None Version:  2 Groups:      2
    SSM Map Policy: ssm-policy-B
Interface: so-1/0/1.0
    Querier: 10.111.20.1
    State:         Up Timeout:    None Version:  2 Groups:      4
    SSM Map Policy: ssm-policy-C
Immediate Leave: On
Promiscuous Mode: Off

Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Derived Parameters:
IGMP Membership Timeout: 260.0
IGMP Other Querier Present Timeout: 255.0

show igmp interface brief

The output for the show igmp interface brief command is identical to that for the show

igmp interface command. For sample output, see show igmp interface on page 1192.
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show igmp interface detail

The output for the show igmp interface detail command is identical to that for the show

igmp interface command. For sample output, see show igmp interface on page 1192.
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show igmp group

List of Syntax Syntax on page 1194

Syntax (EX Series Switch and the QFX Series) on page 1194

Syntax show igmp group
<brief | detail>
<group-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

show igmp group
<brief | detail>
<group-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display Internet Group Management Protocol (IGMP) groupmembership information.

Options none—Display standard information about membership for all IGMP groups.

brief | detail—(Optional) Display the specified level of output.

group-name—(Optional) Display groupmembership for the specified IP address only.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show igmp group (IncludeMode) on page 1195
show igmp group (ExcludeMode) on page 1196
show igmp group brief on page 1196
show igmp group detail on page 1196

Output Fields Table 40 on page 1194 describes the output fields for the show igmp group command.

Output fields are listed in the approximate order in which they appear.

Table 40: show igmp group Output Fields

Level of OutputField DescriptionField Name

All levelsName of the interface that received the IGMPmembership report. A name of
local indicates that the local routing device joined the group itself.

Interface

All levelsGroup address.Group

All levelsMode the SSM group is operating in: Include or Exclude.GroupMode

All levelsSource address.Source
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Table 40: show igmp group Output Fields (continued)

Level of OutputField DescriptionField Name

detailTime remaining until the group traffic is no longer forwarded. The timer is
refreshed when a listener in includemode sends a report. A group in exclude
mode or configured as a static group displays a zero timer.

Source timeout

All levelsAddress of the host that last reportedmembership in this group.Last reported by

brief noneTime remaining until the groupmembership is removed.Timeout

detailTime remaininguntil agroup inexcludemodemoves to includemode.The timer
is refreshed when a listener in excludemode sends a report. A group in include
mode or configured as a static group displays a zero timer.

Group timeout

All levelsType of groupmembership:

• Dynamic—Host reported themembership.

• Static—Membership is configured.

Type

Sample Output

show igmp group (IncludeMode)

user@host> show igmp group
Interface: t1-0/1/0.0
    Group: 232.1.1.1
        Group mode: Include
        Source: 10.0.0.2
        Last reported by: 10.9.5.2
        Timeout:      24 Type: Dynamic
    Group: 232.1.1.1
        Group mode: Include
        Source: 10.0.0.3
        Last reported by: 10.9.5.2
        Timeout:      24 Type: Dynamic
    Group: 232.1.1.1
        Group mode: Include
        Source: 10.0.0.4
        Last reported by: 10.9.5.2
        Timeout:      24 Type: Dynamic
    Group: 232.1.1.2
        Group mode: Include
        Source: 10.0.0.4
        Last reported by: 10.9.5.2
        Timeout:      24 Type: Dynamic
Interface: t1-0/1/1.0
Interface: ge-0/2/2.0
Interface: ge-0/2/0.0
Interface: local
    Group: 224.0.0.2
        Source: 0.0.0.0
        Last reported by: Local
        Timeout:       0 Type: Dynamic
    Group: 224.0.0.22
        Source: 0.0.0.0
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        Last reported by: Local
        Timeout:       0 Type: Dynamic

show igmp group (ExcludeMode)

user@host> show igmp group
Interface: t1-0/1/0.0
Interface: t1-0/1/1.0
Interface: ge-0/2/2.0
Interface: ge-0/2/0.0
Interface: local
    Group: 224.0.0.2
        Source: 0.0.0.0
        Last reported by: Local
        Timeout:       0 Type: Dynamic
    Group: 224.0.0.22
        Source: 0.0.0.0
        Last reported by: Local
        Timeout:       0 Type: Dynamic

show igmp group brief

The output for the show igmpgroup brief command is identical to that for the show igmp

group command.

show igmp group detail

user@host> show igmp group detail
Interface: t1-0/1/0.0
    Group: 232.1.1.1
        Group mode: Include
        Source: 10.0.0.2
        Source timeout: 12
        Last reported by: 10.9.5.2
        Group timeout:       0 Type: Dynamic
    Group: 232.1.1.1
        Group mode: Include
        Source: 10.0.0.3
        Source timeout: 12
        Last reported by: 10.9.5.2
        Group timeout:       0 Type: Dynamic
    Group: 232.1.1.1
        Group mode: Include
        Source: 10.0.0.4
        Source timeout: 12
        Last reported by: 10.9.5.2
        Group timeout:       0 Type: Dynamic
    Group: 232.1.1.2
        Group mode: Include
        Source: 10.0.0.4
        Source timeout: 12
        Last reported by: 10.9.5.2
        Group timeout:       0 Type: Dynamic
Interface: t1-0/1/1.0
Interface: ge-0/2/2.0
Interface: ge-0/2/0.0
Interface: local
    Group: 224.0.0.2
        Group mode: Exclude
        Source: 0.0.0.0
        Source timeout: 0
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        Last reported by: Local
        Group timeout:       0 Type: Dynamic
    Group: 224.0.0.22
        Group mode: Exclude
        Source: 0.0.0.0
        Source timeout: 0
        Last reported by: Local
        Group timeout:       0 Type: Dynamic
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show igmp snooping interface

Syntax show igmp snooping interface interface-name
<brief | detail>
<bridge-domain bridge-domain-name>
<logical-system logical-system-name>
<virtual-switch virtual-switch-name>
<vlan-id vlan-identifier>

Release Information Command introduced in Junos OS Release 8.5.

Description Display IGMP snooping interface information.

Options none—Display detailed information.

brief | detail—(Optional) When applicable, this option lets you choose the howmuch

detail to display.

bridge-domain bridge-domain-name—(Optional) Display information about a particular

bridge domain.

logical-system logical-system-name—(Optional) Display information about a particular

logical system, or type ’all’.

virtual-switch virtual-switch-name—(Optional) Display information about a particular

virtual switch.

vlan-id vlan-identifier—(Optional) Display information about a particular VLAN.

Required Privilege
Level

view

Related
Documentation

show igmp snoopingmembership on page 1203•

• show igmp snooping statistics on page 1207

List of Sample Output show igmp snooping interface on page 1199
show igmp snooping interface on page 1200
show igmp snooping interface (Group Limit Configured) on page 1202

Output Fields Table41onpage 1198 lists theoutput fields for theshowigmpsnooping interfacecommand.

Output fields are listed in the approximate order in which they appear.

Table 41: show igmp snooping interface Output Fields

Level of OutputField DescriptionField Name

All levelsRouting instance for IGMP snooping.Routing-instance

All levelsLearning domain for snooping.Learning Domain
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Table 41: show igmp snooping interface Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsFrequency (in seconds) with which this router sends membership queries when it is
the querier.

IGMPQuery Interval

All levelsTime (in seconds) that the router waits for a response to a general query.IGMPQuery
Response Interval

All levelsTime (in seconds) that the router waits for a report in response to a group-specific
query.

IGMP Last Member
Query Interval

All levelsNumber of times the router retries a query.IGMP Robustness
Count

All levelsState of immediate leave:On orOff.immediate-leave

All levelsRouter interfaces that are part of this learning domain.router-interface

All levelsMaximum number of (source,group) pairs allowed per interface. When a group limit
is not configured, this field is not shown.

Group limit

All levelsInterfaces that are being snooped in this learning domain.interface

All levelsNumber of groups on the interface.Groups

All levelsState of the interface: Up or Down.State

All levelsNumber of active multicast groups attached to the logical interface.UpGroups

All levelsTimeout for groupmembership. If no report is received for these groups before the
timeout expires, the groupmembership is removed.

IGMPMembeship
Timeout

All levelsTime that the router waits for the IGMP querier to send a query.IGMPOtherQuerier
Present Timeout

Sample Output

show igmp snooping interface

user@host> show igmp snooping interface ge-0/1/4
Instance: default-switch

Bridge-Domain: sample

Learning-Domain: default
Interface: ge-0/1/4.0
State: Up Groups: 0
Immediate leave: Off
Router interface: no

Configured Parameters:
IGMP Query Interval: 125.0
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IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Derived Parameters:
IGMP Membership Timeout: 260.0
IGMP Other Querier Present Timeout: 255.0

show igmp snooping interface

user@host> show igmp snooping interface logical-system all
logical-system: default
Instance: VPLS-6
Learning-Domain: default
Interface: ge-0/2/2.601
    State:         Up Groups:     10
    Immediate leave: Off
    Router interface: no

Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Instance: VS-4
Bridge-Domain: VS-4-BD-1
Learning-Domain: vlan-id 1041
Interface: ae2.3
    State:         Up Groups:      0
    Immediate leave: Off
    Router interface: no
Interface: ge-0/2/2.1041
    State:         Up Groups:     20
    Immediate leave: Off
    Router interface: no

Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Instance: default-switch                
Bridge-Domain: bd-200
Learning-Domain: default
Interface: ge-0/2/2.100
    State:         Up Groups:     20
    Immediate leave: Off
    Router interface: no

Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Bridge-Domain: bd0
Learning-Domain: default
Interface: ae0.0
    State:         Up Groups:      0
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    Immediate leave: Off
    Router interface: yes
Interface: ae1.0
    State:         Up Groups:      0
    Immediate leave: Off
    Router interface: no
Interface: ge-0/2/2.0
    State:         Up Groups:     32
    Immediate leave: Off
    Router interface: no

Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Instance: VPLS-1
Learning-Domain: default
Interface: ge-0/2/2.502
    State:         Up Groups:     11
    Immediate leave: Off
    Router interface: no

Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Instance: VS-1
Bridge-Domain: VS-BD-1
Learning-Domain: default
Interface: ae2.0
    State:         Up Groups:      0
    Immediate leave: Off
    Router interface: no
Interface: ge-0/2/2.1010
    State:         Up Groups:     20
    Immediate leave: Off
    Router interface: no

Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Bridge-Domain: VS-BD-2
Learning-Domain: default
Interface: ae2.0
    State:         Up Groups:      0
    Immediate leave: Off
    Router interface: no
Interface: ge-0/2/2.1011
    State:         Up Groups:     20
    Immediate leave: Off
    Router interface: no

Configured Parameters:
IGMP Query Interval: 125.0
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IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2

Instance: VPLS-p2mp
Learning-Domain: default
Interface: ge-0/2/2.3001
    State:         Up Groups:      0
    Immediate leave: Off
    Router interface: no

Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0    
IGMP Robustness Count: 2

show igmp snooping interface (Group Limit Configured)

user@host> show igmp snooping interface instance vpls1
Instance: vpls1

Learning-Domain: default
Interface: ge-1/3/9.0
    State:         Up Groups:      0
    Immediate leave: Off
    Router interface: yes
Interface: ge-1/3/8.0
    State:         Up Groups:      0
    Immediate leave: Off
    Router interface: yes
    Group limit:   1000

Configured Parameters:
IGMP Query Interval: 125.0
IGMP Query Response Interval: 10.0
IGMP Last Member Query Interval: 1.0
IGMP Robustness Count: 2
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show igmp snoopingmembership

Syntax show igmp snoopingmembership
<brief | detail>
<bridge-domain bridge-domain-name>
<group group-name>
<logical-system logical-system-name>
<virtual-switch virtual-switch-name>
<vlan-id vlan-identifier>

Release Information Command introduced in Junos OS Release 8.5.

Description Display IGMP snooping membership information.

Options none—Display detailed information.

brief | detail—(Optional) Display the specified level of output.

bridge-domain bridge-domain-name—(Optional) Display information about a particular

bridge domain.

group group-name—(Optional) Display information about this group address.

logical-system logical-system-name—(Optional) Display information about a particular

logical system, or type ’all’.

virtual-switch virtual-switch-name—(Optional) Display information about a particular

virtual switch.

vlan-id vlan-identifier—(Optional) Display information about a particular VLAN.

Required Privilege
Level

view

Related
Documentation

show igmp snooping interface on page 1198•

• show igmp snooping statistics on page 1207

• clear igmp snoopingmembership on page 1125

List of Sample Output show igmp snoopingmembership on page 1204
show igmp snoopingmembership (ExcludeMode) on page 1205
show igmp snoopingmembership interface ge-0/1/2.200 on page 1205
show igmp snoopingmembership vlan-id 1 on page 1205

Output Fields Table 42 on page 1203 lists the output fields for the show igmp snoopingmembership

command. Output fields are listed in the approximate order in which they appear.

Table 42: show igmp snoopingmembership Output Fields

Level of OutputField DescriptionField Name

All levelsRouting instance for IGMP snooping.Instance

1203Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



Table 42: show igmp snoopingmembership Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsLearning domain for snooping.Learning Domain

detailInterface on which this router is a proxy.Interface

All levelsNumber of active multicast groups attached to the logical interface.UpGroups

All levelsMulticast group address in the membership database.Group

All levelsMode the SSM group is operating in: Include or Exclude.GroupMode

detailSource address used on queries.Source

detailAddress of source last replying to the query.Last reported by

All levelsTime remaininguntil agroup inexcludemodemoves to includemode.The timer
is refreshed when a listener in excludemode sends a report. A group in include
mode or configured as a static group displays a zero timer.

Group Timeout

detailLength of time (in seconds) left until the entry is purged.Timeout

detailWay that the groupmembership information was learned:

• Dynamic—Groupmembership was learned by the IGMP protocol.

• Static—Groupmembership was learned by configuration.

Type

detailSource address of receiver included in membership with timeout (in seconds).Include receiver

Sample Output

show igmp snoopingmembership

user@host> show igmp snoopingmembership
Instance: vpls2

Learning-Domain: vlan-id 2
Interface: ge-3/0/0.2
Up Groups:      0
Interface: ge-3/1/0.2
Up Groups:      0
Interface: ge-3/1/5.2
Up Groups:      0

Instance: vpls1

Learning-Domain: vlan-id 1
Interface: ge-3/0/0.1
Up Groups:      0
Interface: ge-3/1/0.1
Up Groups:      0
Interface: ge-3/1/5.1
Up Groups:      1
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    Group: 225.10.10.1
        Group mode: Exclude
        Source: 0.0.0.0
        Last reported by: 100.6.85.2
        Group timeout:     173 Type: Dynamic

show igmp snoopingmembership (ExcludeMode)

user@host> show igmp snoopingmembership
Instance: vpls2

Learning-Domain: vlan-id 2
Interface: ge-3/0/0.2
Up Groups:      0
Interface: ge-3/1/0.2
Up Groups:      0
Interface: ge-3/1/5.2
Up Groups:      0

Instance: vpls1

Learning-Domain: vlan-id 1
Interface: ge-3/0/0.1
Up Groups:      0
Interface: ge-3/1/0.1
Up Groups:      0
Interface: ge-3/1/5.1
Up Groups:      1
    Group: 225.10.10.1
        Group mode: Exclude
        Source: 0.0.0.0
        Last reported by: 100.6.85.2
        Group timeout:     173 Type: Dynamic

show igmp snoopingmembership interface ge-0/1/2.200

user@host> show igmp snoopingmembership interface ge-0/1/2.200
Instance: bridge-domain bar

Learning-Domain: default
Interface: ge-0/1/2.200
    Group: 225.1.1.1
        Source: 0.0.0.0
        Timeout:     391 Type: Static
    Group: 232.1.1.1
        Source: 192.168.1.1
        Timeout:       0 Type: Static

show igmp snoopingmembership vlan-id 1

user@host> show igmp snoopingmembership vlan–id 1
Instance: vpls2

Instance: vpls1

Learning-Domain: vlan-id 1
Interface: ge-3/0/0.1
Up Groups:      0
Interface: ge-3/1/0.1
Up Groups:      0
Interface: ge-3/1/5.1
Up Groups:      1
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    Group: 225.10.10.1
        Group mode: Exclude
        Source: 0.0.0.0
        Last reported by: 100.6.85.2
        Group timeout:     209 Type: Dynamic
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show igmp snooping statistics

Syntax show igmp snooping statistics
<brief | detail>
<bridge-domain bridge-domain-name>
<logical-system logical-system-name>
<virtual-switch virtual-switch-name>
<vlan-id vlan-identifier>

Release Information Command introduced in Junos OS Release 8.5.

Description Display IGMP snooping statistics.

Options none—(Optional) Display detailed information.

brief | detail—(Optional) Display the specified level of output.

bridge-domain bridge-domain-name—(Optional) Display information about a particular

bridge domain.

logical-system logical-system-name—(Optional) Display information about a particular

logical system, or type ’all’.

virtual-switch virtual-switch-name—(Optional) Display information about a particular

virtual switch.

vlan-id vlan-identifier—(Optional) Display information about a particular VLAN.

Required Privilege
Level

view

Related
Documentation

show igmp snooping interface on page 1198•

• show igmp snoopingmembership on page 1203

• clear igmp snooping statistics on page 1126

List of Sample Output show igmp snooping statistics on page 1208
show igmp snooping statistics logical-systems all on page 1209
show igmp snooping statistics interface (Bridge Domains Configured) on page 1210

Output Fields Table43onpage1207 lists theoutput fields for theshowigmpsnoopingstatisticscommand.

Output fields are listed in the approximate order in which they appear.

Table 43: show igmp snooping statistics Output Fields

Level of OutputField DescriptionField Name

All levelsRouting instance for IGMP snooping.Routing-instance

All levelsHeading for IGMP snooping statistics for all interfaces or for the specified
interface.

IGMP packet
statistics
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Table 43: show igmp snooping statistics Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsAppears at end of “IGMP packets statistics” line.learning-domain

All levelsSummary of IGMP statistics:

• Membership Query—Number of membership queries sent and received.

• V1Membership Report—Number of version 1 membership reports sent and
received.

• DVMRP—Number of DVMRPmessages sent or received.

• PIM V1—Number of PIM version 1 messages sent or received.

• Cisco Trace—Number of Cisco trace messages sent or received.

• V2Membership Report—Number of version 2 membership reports sent or
received.

• Group Leave—Number of group leavemessages sent or received.

• DomainWide Report—Number of domain-wide reports sent or received.

• V3Membership Report—Number of version 3membership reports sent or
received.

• Other Unknown types—Number of unknownmessage types received.

• IGMPv3unsupportedtype—Numberofmessages receivedwithunknownand
unsupported IGMP version 3message types.

• IGMP v3 source required for SSM—Number of IGMP version 3messages
received that contained no source.

• IGMP v3mode not applicable for SSM—Number of IGMP version 3messages
received that did not contain amodeapplicable for source-specificmulticast
(SSM).

IGMPMessagetype

All levelsNumber of messages received.Received

All levelsNumber of messages sent.Sent

All levelsNumber of received packets that contained errors.Rx errors

All levelsSummary of IGMP snooping statistics for all interfaces.

• Bad Length—Number of messages received with length errors so severe that
further classification could not occur.

• Bad Checksum—Number of messages received with a bad IP checksum. No
further classification was performed.

• Rx non-local—Number ofmessages received from senders that are not local.

IGMPGlobal
Statistics

Sample Output

show igmp snooping statistics

user@host> show igmp snooping statistics
Routing-instance foo

 IGMP packet statistics for all interfaces in learning-domain vlan-100

 IGMP Message type      Received       Sent  Rx errors
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 Membership Query             89         51          0
 V1 Membership Report          0          0          0
 DVMRP                         0          0          0
 PIM V1                        0          0          0
 Cisco Trace                   0          0          0
 V2 Membership Report        139          0          0
 Group Leave                   0          0          0
 Domain Wide Report            0          0          0
 V3 Membership Report        136          0          0
 Other Unknown types                                 0
 IGMP v3 unsupported type                            0
 IGMP v3 source required for SSM                    23
 IGMP v3 mode not applicable for SSM                 0

 IGMP Global Statistics
 Bad Length                    0
 Bad Checksum                  0
 Rx non-local                  0

Routing-instance bar

 IGMP packet statistics for all interfaces in learning-domain vlan-100

 IGMP Message type      Received       Sent  Rx errors
 Membership Query             89         51          0
 V1 Membership Report          0          0          0
 DVMRP                         0          0          0
 PIM V1                        0          0          0
 Cisco Trace                   0          0          0
 V2 Membership Report        139          0          0
 Group Leave                   0          0          0
 Domain Wide Report            0          0          0
 V3 Membership Report        136          0          0
 Other Unknown types                                 0
 IGMP v3 unsupported type                            0
 IGMP v3 source required for SSM                    23
 IGMP v3 mode not applicable for SSM                 0

 IGMP Global Statistics
 Bad Length                    0
 Bad Checksum                  0
 Rx non-local                  0

show igmp snooping statistics logical-systems all

user@host> show igmp snooping statistics logical-systems all

logical-system: default
Bridge: VPLS-6
IGMP Message type      Received       Sent  Rx errors
Membership Query              0          4          0
V1 Membership Report          0          0          0
DVMRP                         0          0          0
PIM V1                        0          0          0
Cisco Trace                   0          0          0
V2 Membership Report          0          0          0
Group Leave                   0          0          0
Mtrace Response               0          0          0
Mtrace Request                0          0          0
Domain Wide Report            0          0          0
V3 Membership Report          0          0          0
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Other Unknown types                                 0

Learning-Domain: vlan-id 1041 bridge-domain VS-4-BD-1
IGMP Message type      Received       Sent  Rx errors
Membership Query              0          4          0
V1 Membership Report          0          0          0
DVMRP                         0          0          0
PIM V1                        0          0          0
Cisco Trace                   0          0          0
V2 Membership Report          0          0          0
Group Leave                   0          0          0
Mtrace Response               0          0          0
Mtrace Request                0          0          0
Domain Wide Report            0          0          0
V3 Membership Report          0          0          0
Other Unknown types                                 0

Bridge: VPLS-p2mp
IGMP Message type      Received       Sent  Rx errors
Membership Query              0          2          0
V1 Membership Report          0          0          0
DVMRP                         0          0          0
PIM V1                        0          0          0
Cisco Trace                   0          0          0
V2 Membership Report          0          0          0
Group Leave                   0          0          0
Mtrace Response               0          0          0
Mtrace Request                0          0          0
Domain Wide Report            0          0          0
V3 Membership Report          0          0          0
Other Unknown types                                 0

Bridge: VS-BD-1
IGMP Message type      Received       Sent  Rx errors
Membership Query              0          6          0
V1 Membership Report          0          0          0
DVMRP                         0          0          0
PIM V1                        0          0          0
Cisco Trace                   0          0          0
V2 Membership Report          0          0          0
Group Leave                   0          0          0
Mtrace Response               0          0          0
Mtrace Request                0          0          0
Domain Wide Report            0          0          0
V3 Membership Report          0          0          0
Other Unknown types                                 0

show igmp snooping statistics interface (Bridge Domains Configured)

user@host> show igmp snooping statistics interface

 Bridge: bridge-domain1
 IGMP interface packet statistics for ge-2/0/8.0
 IGMP Message type      Received       Sent  Rx errors
 Membership Query              0          2          0
 V1 Membership Report          0          0          0
 DVMRP                         0          0          0
 PIM V1                        0          0          0
 Cisco Trace                   0          0          0
 V2 Membership Report          0          0          0
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 Group Leave                   0          0          0
 Mtrace Response               0          0          0
 Mtrace Request                0          0          0
 Domain Wide Report            0          0          0
 V3 Membership Report          0          0          0
 Other Unknown types                                 0

 Bridge: bridge-domain2
 IGMP interface packet statistics for ge-2/0/8.0
 IGMP Message type      Received       Sent  Rx errors
 Membership Query              0          2          0
 V1 Membership Report          0          0          0
 DVMRP                         0          0          0
 PIM V1                        0          0          0
 Cisco Trace                   0          0          0
 V2 Membership Report          0          0          0
 Group Leave                   0          0          0
 Mtrace Response               0          0          0
 Mtrace Request                0          0          0
 Domain Wide Report            0          0          0
 V3 Membership Report          0          0          0
 Other Unknown types                                 0
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show igmp statistics

List of Syntax Syntax on page 1212

Syntax (EX Series Switch and the QFX Series) on page 1212

Syntax show igmp statistics
<brief | detail>
<interface interface-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

show igmp statistics
<brief | detail>
<interface interface-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display Internet Group Management Protocol (IGMP) statistics.

Options none—Display IGMP statistics for all interfaces.

brief | detail—(Optional) Display the specified level of output.

interface interface-name—(Optional)Display IGMPstatistics about the specified interface

only.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear igmp statistics on page 1127•

List of Sample Output show igmp statistics on page 1213
show igmp statistics interface on page 1214

Output Fields Table 44 on page 1212 describes the output fields for the show igmp statistics command.

Output fields are listed in the approximate order in which they appear.

Table 44: show igmp statistics Output Fields

Field DescriptionField Name

Heading for IGMP packet statistics for all interfaces or for the specified interface name.IGMP packet statistics
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Table 44: show igmp statistics Output Fields (continued)

Field DescriptionField Name

Summary of IGMP statistics:

• Membership Query—Number of membership queries sent and received.

• V1Membership Report—Number of version 1 membership reports sent and received.

• DVMRP—Number of DVMRPmessages sent or received.

• PIM V1—Number of PIM version 1 messages sent or received.

• Cisco Trace—Number of Cisco trace messages sent or received.

• V2Membership Report—Number of version 2 membership reports sent or received.

• Group Leave—Number of group leavemessages sent or received.

• Mtrace Response—Number of Mtrace responsemessages sent or received.

• Mtrace Request—Number of Mtrace request messages sent or received.

• DomainWide Report—Number of domain-wide reports sent or received.

• V3Membership Report—Number of version 3membership reports sent or received.

• Other Unknown types—Number of unknownmessage types received.

• IGMP v3 unsupported type—Number of messages received with unknown and unsupported IGMP
version 3message types.

• IGMP v3 source required for SSM—Number of IGMP version 3messages received that contained no
source.

• IGMP v3mode not applicable for SSM—Number of IGMP version 3messages received that did not
contain a mode applicable for source-specific multicast (SSM).

IGMPMessage type

Number of messages received.Received

Number of messages sent.Sent

Number of received packets that contained errors.Rx errors

Summary of IGMP statistics for all interfaces.

• Bad Length—Number of messages received with length errors so severe that further classification
could not occur.

• Bad Checksum—Number of messages received with a bad IP checksum. No further classification
was performed.

• Bad Receive If—Number of messages received on an interface not enabled for IGMP.

• Rx non-local—Number of messages received from senders that are not local.

• Timed out—Number of groups that timed out as a result of not receiving an explicit leavemessage.

• Rejected Report—Number of reports dropped because of the IGMP group policy.

• Total Interfaces—Number of interfaces configured to support IGMP.

IGMPGlobal Statistics

Sample Output

show igmp statistics

user@host> show igmp statistics
IGMP packet statistics for all interfaces
IGMP Message type      Received       Sent  Rx errors
Membership Query           8883        459          0
V1 Membership Report          0          0          0
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DVMRP                         0          0          0
PIM V1                        0          0          0
Cisco Trace                   0          0          0
V2 Membership Report          0          0          0
Group Leave                   0          0          0
Mtrace Response               0          0          0
Mtrace Request                0          0          0
Domain Wide Report            0          0          0
V3 Membership Report          0          0          0
Other Unknown types                                 0
IGMP v3 unsupported type                            0
IGMP v3 source required for SSM                     0
IGMP v3 mode not applicable for SSM                 0

IGMP Global Statistics
Bad Length                    0
Bad Checksum                  0
Bad Receive If                0
Rx non-local               1227
Timed out                     0
Rejected Report               0
Total Interfaces              2

show igmp statistics interface

user@host> show igmp statistics interface fe-1/0/1.0
IGMP interface packet statistics for fe-1/0/1.0
IGMP Message type      Received       Sent  Rx errors
Membership Query              0        230          0
V1 Membership Report          0          0          0

Copyright © 2017, Juniper Networks, Inc.1214

Multicast Protocols Feature Guide



show ingress-replicationmvpn

Syntax show ingress-replication mvpn

Release Information Command introduced in Junos OS Release 10.4.

Description Display the state and configuration of the ingress replication tunnels created for the

MVPN application when using thempls-internet-multicast routing instance type.

Required Privilege
Level

View

List of Sample Output show ingress-replicationmvpn on page 1215

Output Fields Table45onpage1215 lists theoutput fields for theshowingress-replicationmvpncommand.

Output fields are listed in the approximate order in which they appear.

Table 45: show ingress-replicationmvpnOutput Fields

Field DescriptionField Name

Identifies the MVPN ingress replication tunnel.Ingress tunnel

Identifies the application (MVPN).Application

List of unicast tunnels in use.Unicast tunnels

Address of the tunnel.Leaf address

Identifies the unicast tunnel type.Tunnel type

Indicateswhether the tunnelwascreatedasanewtunnel for the ingress
replication, or if an existing tunnel was used.

Mode

Indicates whether the tunnel is Up or Down.State

Sample Output

show ingress-replicationmvpn

user@host> show ingress-replicationmvpn
Ingress Tunnel: mvpn:1
  Application: MVPN
  Unicast tunnels
    Leaf Address       Tunnel-type       Mode       State
    10.255.245.2       P2P LSP           New        Up
    10.255.245.4       P2P LSP           New        Up
Ingress Tunnel: mvpn:2
  Application: MVPN
  Unicast tunnels
    Leaf Address       Tunnel-type       Mode       State
    10.255.245.2       P2P LSP           Existing   Up
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show interfaces (Multicast Tunnel)

Syntax show interfaces interface-type
<brief | detail | extensive | terse>
<descriptions>
<media>
<snmp-index snmp-index>
<statistics>

Release Information Command introduced before Junos OS Release 7.4.

Description Display status information about the specified multicast tunnel interface and its logical

encapsulation and de-encapsulation interfaces.

Options interface-type—OnM Series and T Series routers, the interface type ismt-fpc/pic/port.

brief | detail | extensive | terse—(Optional) Display the specified level of output.

descriptions—(Optional) Display interface description strings.

media—(Optional) Display media-specific information about network interfaces.

snmp-index snmp-index—(Optional) Display information for the specified SNMP index

of the interface.

statistics—(Optional) Display static interface statistics.

Additional Information Themulticast tunnel interface has two logical interfaces: encapsulation and

de-encapsulation. These interfaces are automatically created by the Junos OS for every

multicast-enabled VPN routing and forwarding (VRF) instance. The encapsulation

interface carries multicast traffic traveling from the edge interface to the core interface.

The de-encapsulation interface carries traffic coming from the core interface to the edge

interface.

Required Privilege
Level

view
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List of Sample Output show interfaces (Multicast Tunnel) on page 1219
show interfaces brief (Multicast Tunnel) on page 1219
show interfaces detail (Multicast Tunnel) on page 1219
show interfaces extensive (Multicast Tunnel) on page 1219
show interfaces (Multicast Tunnel Encapsulation) on page 1221
show interfaces (Multicast Tunnel De-Encapsulation) on page 1221

Output Fields Table 46 on page 1218 lists the output fields for the show interfaces (Multicast Tunnel)

command. Output fields are listed in the approximate order in which they appear.

Table 46: Multicast Tunnel show interfaces Output Fields

Level of OutputField DescriptionField Name

Physical Interface

All levelsName of the physical interface.Physical interface

All levelsState of the interface. Possible values are described in the “Enabled Field”
section under Common Output Fields Description.

Enabled

detail extensive nonePhysical interface's index number, which reflects its initialization sequence.Interface index

detail extensive noneSNMP index number for the physical interface.SNMP ifIndex

detail extensiveUnique number for use by Juniper Networks technical support only.Generation

All levelsType of interface.Type

All levelsEncapsulation used on the physical interface.Link-level type

All levelsMTU size on the physical interface.MTU

All levelsSpeed at which the interface is running.Speed

detail extensiveCurrent interface hold-time up and hold-time down, in milliseconds.Hold-times

All levelsInformation about the physical device. Possible values are described in the
“Device Flags” section under Common Output Fields Description.

Device flags

All levelsInformation about the interface. Possible values are described in the “Interface
Flags” section under Common Output Fields Description.

Interface flags

None specifiedInput rate in bits per second (bps) and packets per second (pps).Input Rate

None specifiedOutput rate in bps and pps.Output Rate

detail extensiveTime when the statistics for the interface were last set to zero.Statistics last
cleared
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Table 46: Multicast Tunnel show interfaces Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsNumber and rate of bytes andpackets receivedand transmittedon thephysical
interface.

• Input bytes—Number of bytes received on the interface.

• Output bytes—Number of bytes transmitted on the interface.

• Input packets—Number of packets received on the interface.

• Output packets—Number of packets transmitted on the interface.

Traffic statistics

Sample Output

show interfaces (Multicast Tunnel)

user@host> show interfacesmt-1/2/0
Physical interface: mt-1/2/0, Enabled, Physical link is Up
  Interface index: 145, SNMP ifIndex: 41
  Type: Multicast-GRE, Link-level type: GRE, MTU: Unlimited, Speed: 800mbps
  Device flags   : Present Running
  Interface flags: SNMP-Traps
  Input rate     : 0 bps (0 pps)
  Output rate    : 0 bps (0 pps)

show interfaces brief (Multicast Tunnel)

user@host> show interfacesmt-1/2/0 brief
Physical interface: mt-1/2/0, Enabled, Physical link is Up
  Type: Multicast-GRE, Link-level type: GRE, MTU: Unlimited, Speed: 800mbps
  Device flags   : Present Running
  Interface flags: SNMP-Traps

show interfaces detail (Multicast Tunnel)

user@host> show interfacesmt-1/2/0 detail
Physical interface: mt-1/2/0, Enabled, Physical link is Up
  Interface index: 145, SNMP ifIndex: 41, Generation: 28
  Type: Multicast-GRE, Link-level type: GRE, MTU: Unlimited, Speed: 800mbps
  Hold-times     : Up 0 ms, Down 0 ms
  Device flags   : Present Running
  Interface flags: SNMP-Traps
  Statistics last cleared: Never
   Traffic statistics:
    Input  bytes  :            170664562               560000 bps
    Output bytes  :            112345376               368176 bps
    Input  packets:              2439107                 1000 pps
    Output packets:              2439120                 1000 pps

show interfaces extensive (Multicast Tunnel)

user@host> show interfacesmt-1/2/0 extensive
Physical interface: mt-1/2/0, Enabled, Physical link is Up
   Interface index: 141, SNMP ifIndex: 529, Generation: 144
   Type: Multicast-GRE, Link-level type: GRE, MTU: Unlimited, Speed: 800mbps
   Hold-times     : Up 0 ms, Down 0 ms
   Device flags   : Present Running
   Interface flags: SNMP-Traps
   Statistics last cleared: Never

1219Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



   Traffic statistics:
    Input  bytes  :            170664562               560000 bps
    Output bytes  :            112345376               368176 bps
    Input  packets:              2439107                 1000 pps
    Output packets:              2439120                 1000 pps
    IPv6 transit statistics:
     Input  bytes  :                   0
     Output bytes  :                   0
     Input  packets:                   0
     Output packets:                   0

   Logical interface mt-1/2/0.32768 (Index 83) (SNMP ifIndex 556) (Generation 
148)
     Flags: Point-To-Point SNMP-Traps 0x4000 IP-Header 
232.1.1.1:10.0.0.6:47:df:64:0000000800000000 Encapsulation: GRE-NULL
     Traffic statistics:
      Input  bytes  :            170418430
      Output bytes  :            112070294
      Input  packets:              2434549
      Output packets:              2435593
      IPv6 transit statistics:
       Input  bytes  :                   0
       Output bytes  :                   0
       Input  packets:                   0
       Output packets:                   0
     Local statistics:
      Input  bytes  :                    0
      Output bytes  :                80442
      Input  packets:                    0
      Output packets:                 1031
     Transit statistics:
      Input  bytes  :            170418430               560000 bps
      Output bytes  :            111989852               368176 bps
      Input  packets:              2434549                 1000 pps
      Output packets:              2434562                 1000 pps
      IPv6 transit statistics:
       Input  bytes  :                   0
       Output bytes  :                   0
       Input  packets:                   0
       Output packets:                   0
     Protocol inet, MTU: 1572, Generation: 182, Route table: 4
       Flags: None
     Protocol inet6, MTU: 1572, Generation: 183, Route table: 4
       Flags: None

   Logical interface mt-1/2/0.1081344 (Index 84) (SNMP ifIndex 560) (Generation 
149)
     Flags: Point-To-Point SNMP-Traps 0x6000 Encapsulation: GRE-NULL
     Traffic statistics:
      Input  bytes  :               246132
      Output bytes  :               355524
      Input  packets:                 4558
      Output packets:                 4558
      IPv6 transit statistics:
       Input  bytes  :                   0
       Output bytes  :                   0
       Input  packets:                   0
       Output packets:                   0
     Local statistics:
      Input  bytes  :               246132
      Output bytes  :                    0
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      Input  packets:                 4558
      Output packets:                    0
     Transit statistics:
      Input  bytes  :                    0                    0 bps
      Output bytes  :               355524                    0 bps
      Input  packets:                    0                    0 pps
      Output packets:                 4558                    0 pps
      IPv6 transit statistics:
       Input  bytes  :                   0
       Output bytes  :                   0
       Input  packets:                   0
       Output packets:                   0
     Protocol inet, MTU: Unlimited, Generation: 184, Route table: 4
       Flags: None
     Protocol inet6, MTU: Unlimited, Generation: 185, Route table: 4
       Flags: None

show interfaces (Multicast Tunnel Encapsulation)

user@host> show interfacesmt-3/1/0.32768
Logical interface mt-3/1/0.32768 (Index 67) (SNMP ifIndex 0) 
    Flags: Point-To-Point SNMP-Traps 0x4000
    IP-Header 239.1.1.1:10.255.70.15:47:df:64:0000000800000000
    Encapsulation: GRE-NULL
  Input packets : 0
  Output packets: 2
    Protocol inet, MTU: Unlimited
      Flags: None

show interfaces (Multicast Tunnel De-Encapsulation)

user@host> show interfacesmt-3/1/0.49152
Logical interface mt-3/1/0.49152 (Index 74) (SNMP ifIndex 0) 
    Flags: Point-To-Point SNMP-Traps 0x6000 Encapsulation: GRE-NULL
  Input packets : 0
  Output packets: 2
    Protocol inet, MTU: Unlimited
      Flags: None
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showmld group

Syntax showmld group
<brief | detail>
<group-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Display information about Multicast Listener Discovery (MLD) groupmembership.

Options none—Display standard information about all MLD groups.

brief | detail—(Optional) Display the specified level of output.

group-name—(Optional) Display MLD information about the specified group.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear mldmembership on page 1129•

List of Sample Output showmld group (IncludeMode) on page 1223
showmld group (ExcludeMode) on page 1224
showmld group brief on page 1224
showmld group detail (IncludeMode) on page 1224
showmld group detail (ExcludeMode) on page 1225

Output Fields Table47onpage 1222describes theoutput fields for theshowmldgroupcommand.Output

fields are listed in the approximate order in which they appear.

Table 47: showmld group Output Fields

Level of OutputField DescriptionField Name

All levelsName of the interface that received the MLDmembership report; localmeans
that the local router joined the group itself.

Interface

All levelsGroup address.Group

All levelsSource address.Source

All levelsMode the SSM group is operating in: Include or Exclude.GroupMode

All levelsAddress of the host that last reportedmembership in this group.Last reported by
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Table 47: showmld group Output Fields (continued)

Level of OutputField DescriptionField Name

detailTime remaining until the group traffic is no longer forwarded. The timer is
refreshed when a listener in includemode sends a report. A group in exclude
mode or configured as a static group displays a zero timer.

Source timeout

brief noneTime remaining until the groupmembership is removed.Timeout

detailTime remaininguntil agroup inexcludemodemoves to includemode.The timer
is refreshed when a listener in excludemode sends a report. A group in include
mode or configured as a static group displays a zero timer.

Group timeout

All levelsType of groupmembership:

• Dynamic—Host reported themembership.

• Static—Membership is configured.

Type

Sample Output

showmld group
(IncludeMode)

user@host> showmld group
Interface: fe-0/1/2.0
    Group: ff02::1:ff05:1a67
        Group mode: Include
        Source: ::
        Last reported by: fe80::2e0:81ff:fe05:1a67
        Timeout:     245 Type: Dynamic
    Group: ff02::1:ffa8:c35e
        Group mode: Include
        Source: ::
        Last reported by: fe80::2e0:81ff:fe05:1a67
        Timeout:     241 Type: Dynamic
    Group: ff02::2:43e:d7f6
        Group mode: Include
        Source: ::
        Last reported by: fe80::2e0:81ff:fe05:1a67
        Timeout:     244 Type: Dynamic
    Group: ff05::2
        Group mode: Include
        Source: ::
        Last reported by: fe80::2e0:81ff:fe05:1a67
        Timeout:     244 Type: Dynamic
Interface: local
    Group: ff02::2
        Source: ::
        Last reported by: Local
        Timeout:       0 Type: Dynamic
    Group: ff02::16
        Source: ::
        Last reported by: Local
        Timeout:       0 Type: Dynamic
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showmld group (ExcludeMode)

user@host> showmld group
Interface: ge-0/2/2.0
Interface: ge-0/2/0.0
    Group: ff02::6
        Source: ::
        Last reported by: fe80::21f:12ff:feb6:4b3a
        Timeout:     245 Type: Dynamic
    Group: ff02::16
        Source: ::
        Last reported by: fe80::21f:12ff:feb6:4b3a
        Timeout:      28 Type: Dynamic
Interface: local
    Group: ff02::2
        Source: ::
        Last reported by: Local
        Timeout:       0 Type: Dynamic
    Group: ff02::16
        Source: ::
        Last reported by: Local
        Timeout:       0 Type: Dynamic

showmld group brief

The output for the showmld group brief command is identical to that for the showmld

group command. For sample output, see showmld group (IncludeMode) on page 1223
showmld group (ExcludeMode) on page 1224.

showmld group detail (IncludeMode)

user@host> showmld group detail
Interface: fe-0/1/2.0
    Group: ff02::1:ff05:1a67
        Group mode: Include
        Source: ::
        Last reported by: fe80::2e0:81ff:fe05:1a67
        Timeout:     224 Type: Dynamic
    Group: ff02::1:ffa8:c35e
        Group mode: Include
        Source: ::
        Last reported by: fe80::2e0:81ff:fe05:1a67
        Timeout:     220 Type: Dynamic
    Group: ff02::2:43e:d7f6
        Group mode: Include
        Source: ::
        Last reported by: fe80::2e0:81ff:fe05:1a67
        Timeout:     223 Type: Dynamic
    Group: ff05::2
        Group mode: Include
        Source: ::
        Last reported by: fe80::2e0:81ff:fe05:1a67
        Timeout:     223 Type: Dynamic
Interface: so-1/0/1.0
    Group: ff02::2
        Group mode: Include
        Source: ::
        Last reported by: fe80::280:42ff:fe15:f445
        Timeout:     258 Type: Dynamic
Interface: local

Copyright © 2017, Juniper Networks, Inc.1224

Multicast Protocols Feature Guide



    Group: ff02::2
        Group mode: Include
        Source: ::
        Last reported by: Local
        Timeout:       0 Type: Dynamic
    Group: ff02::16
        Source: ::
        Last reported by: Local
        Timeout:       0 Type: Dynamic

showmld group detail (ExcludeMode)

user@host> showmld group detail
Interface: ge-0/2/2.0
Interface: ge-0/2/0.0
    Group: ff02::6
        Group mode: Exclude
        Source: ::
        Source timeout: 0
        Last reported by: fe80::21f:12ff:feb6:4b3a
        Group timeout:     226 Type: Dynamic
    Group: ff02::16
        Group mode: Exclude
        Source: ::
        Source timeout: 0
        Last reported by: fe80::21f:12ff:feb6:4b3a
        Group timeout:     246 Type: Dynamic
Interface: local
    Group: ff02::2
        Group mode: Exclude
        Source: ::
        Source timeout: 0
        Last reported by: Local
        Group timeout:       0 Type: Dynamic
    Group: ff02::16
        Group mode: Exclude
        Source: ::
        Source timeout: 0
        Last reported by: Local
        Group timeout:       0 Type: Dynamic
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showmld interface

Syntax showmld interface
<brief | detail>
<interface-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Display information about Multicast Listener Discovery (MLD)-enabled interfaces.

Options none—Display standard information about all MLD-enabled interfaces.

brief | detail—(Optional) Display the specified level of output.

interface-name—(Optional) Display information about the specified interface.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear mldmembership on page 1129•

List of Sample Output showmld interface on page 1228
showmld interface brief on page 1228
showmld interface detail on page 1229
showmld interface <interface-name> on page 1229

Output Fields Table 48 on page 1226 describes the output fields for the showmld interface command.

Output fields are listed in the approximate order in which they appear.

Table 48: showmld interface Output Fields

Level of OutputField DescriptionField Name

All levelsName of the interface.Interface

All levelsAddress of the router that has been elected to sendmembership queries.Querier

All levelsState of the interface: Up or Down.State

All levelsNameof the source-specificmulticast (SSM)mappolicy that hasbeenapplied
to the interface.

SSMMap Policy

All levelsName of the source-specific multicast (SSM)map policy at the MLD interface.SSMMap Policy

All levelsHow long until the MLD querier is declared to be unreachable, in seconds.Timeout

All levelsMLD version being used on the interface: 1 or 2.Version
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Table 48: showmld interface Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsNumber of groups on the interface.Groups

All levelsState of the passive mode option:

• On—Indicates that the router can run IGMP or MLD on the interface but not
send or receive control traffic such as IGMP or MLD reports, queries, and
leaves.

• Off—Indicates that the router can run IGMPorMLDon the interface and send
or receive control traffic such as IGMP or MLD reports, queries, and leaves.

The passive statement enables you to selectively activate up to two out of a
possible three available query or control traffic options. When enabled, the
following options appear after the on state declaration:

• send-general-query—The interface sends general queries.

• send-group-query—The interface sends group-specific and
group-source-specific queries.

• allow-receive—The interface receives control traffic

Passive

All levelsName of the OIF map associated to the interface.OIFmap

All levelsName of the source-specific multicast (SSM)map used on the interface, if
configured.

SSMmap

All levelsMaximum number of groups allowed on the interface. Any memberships
requested after the limit is reached are rejected.

Group limit

All levelsConfigured threshold at which a warning message is generated.

This threshold is based on a percentage of groups received on the interface. If
the number of groups received reaches the configured threshold, the device
generates a warning message.

Group threshold

All levelsTime (in seconds) between consecutive log messages.Group log-interval

All levelsState of the immediate leave option:

• On—Indicates that the router removes a host from themulticast group as
soon as the router receives a multicast listener donemessage from a host
associated with the interface.

• Off—Indicates that after receiving amulticast listener donemessage, instead
of removing a host from themulticast group immediately, the router sends
a group query to determine if another receiver responds.

Immediate Leave
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Table 48: showmld interface Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsInformation configured by the user.

• MLDQuery Interval (.1 secs)—Interval at which this router sendsmembership
queries when it is the querier.

• MLDQuery Response Interval (.1 secs)—Time that the router waits for a report
in response to a general query.

• MLD Last Member Query Interval (.1 secs)—Time that the router waits for a
report in response to a group-specific query.

• MLDRobustness Count—Number of times the router retries a query.

Configured
Parameters

All levelsDerived information.

• MLDMembership Timeout (.1 secs)—Timeout period for groupmembership.
If no report is received for these groups before the timeout expires, the group
membership will be removed.

• MLDOther Querier Present Timeout (.1 secs)—Time that the router waits for
the IGMP querier to send a query.

DerivedParameters

Sample Output

showmld interface

user@host> showmld interface
Interface: fe-0/0/0
    Querier: None
    State: Up         Timeout:       0    Version:  1    Groups:      0
    SSM Map Policy: ssm-policy-A
Interface: at-0/3/1.0
    Querier:  8038::c0a8:c345
    State: Up         Timeout:    None    Version:  1    Groups:      0
    SSM Map Policy: ssm-policy-B
Interface: fe-1/0/1.0
    Querier:  ::192.168.195.73
    State: Up         Timeout:    None    Version:  1    Groups:      3
    SSM Map Policy: ssm-policy-C
    SSM map: ipv6map1
Immediate Leave: On

Configured Parameters:
MLD Query Interval (.1 secs): 1250
MLD Query Response Interval (.1 secs): 100
MLD Last Member Query Interval (.1 secs): 10
MLD Robustness Count: 2

Derived Parameters:
MLD Membership Timeout (.1secs): 2600
MLD Other Querier Present Timeout (.1 secs): 2550

showmld interface brief

The output for the showmld interface brief command is identical to that for the show

mld interface command. For sample output, see showmld interface on page 1228.
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showmld interface detail

The output for the showmld interface detail command is identical to that for the show

mld interface command. For sample output, see showmld interface on page 1228.

showmld interface <interface-name>

user@host# showmld interface ge-3/2/0.0
Interface: ge-3/2/0.0
  Querier: 20.1.1.1 
  State: Up Timeout:    None Version:  3 Groups:      1 
  Group limit: 8   
  Group threshold: 60
  Group log-interval: 10   
  Immediate leave:  Off 
  Promiscuous mode:  Off 
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showmld statistics

Syntax showmld statistics
<interface interface-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Display information about Multicast Listener Discovery (MLD) statistics.

Options none—Display MLD statistics for all interfaces.

interface interface-name—(Optional) Display statistics about the specified interface.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear mld statistics on page 1130•

List of Sample Output showmld statistics on page 1231
showmld statistics interface on page 1232

Output Fields Table 49 on page 1230 describes the output fields for the showmld statistics command.

Output fields are listed in the approximate order in which they appear.

Table 49: showmld statistics Output Fields

Field DescriptionField Name

Number of received packets.Received

Number of transmitted packets.Sent

Number of received packets that contained errors.Rx errors
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Table 49: showmld statistics Output Fields (continued)

Field DescriptionField Name

Summary of MLD statistics.

• ListenerQuery(v1/v2)—Numberofmembershipqueries sentand received.

• Listener Report (v1)—Number of version 1 membership reports sent
and received.

• Listener Done (v1/v2)—Number of Listener Donemessages sent
and received.

• Listener Report (v2)—Number of version 2 membership reports sent
and received.

• Other Unknown types—Number of unknownmessage types received.

• MLD v2 source required for SSM—Number of MLD version 2messages
received that contained no source.

• MLDv2modenotapplicable forSSM—NumberofMLDversion2messages
received that did not contain a mode applicable for source-specific
multicast (SSM).

MLDMessage type

Summary of MLD statistics for all interfaces.

• Bad Length—Number of messages received with length errors so severe
that further classification could not occur.

• Bad Checksum—Number of messages received with an invalid IP
checksum. No further classification was performed.

• BadReceive If—Numberofmessages receivedonan interfacenotenabled
for MLD.

• Rx non-local—Number of messages received from nonlocal senders.

• Timed out—Number of groups that timed out as a result of not receiving
an explicit leave message.

• Rejected Report—Number of reports dropped because of the MLD group
policy.

• Total Interfaces—Number of interfaces configured to support IGMP.

MLDGlobal Statistics

Sample Output

showmld statistics

user@host> showmld statistics
MLD packet statistics for all interfaces
MLD Message type            Received       Sent  Rx errors
Listener Query (v1/v2)             0          2          0
Listener Report (v1)               0          0          0
Listener Done (v1/v2)              0          0          0
Listener Report (v2)               0          0          0
Other Unknown types                                      0
MLD v2 source required for SSM     2
MLD v2 mode not applicable for SSM 0

MLD Global Statistics
Bad Length                         0
Bad Checksum                       0
Bad Receive If                     0
Rx non-local                       0
Timed out                          0
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Rejected Report                    0
Total Interfaces                   2

showmld statistics interface

user@host> showmld statistics interface fe-1/0/1.0
MLD interface packet statistics for fe-1/0/1.0
MLD Message type            Received       Sent  Rx errors
Listener Query (v1/v2)             0          2          0
Listener Report (v1)               0          0          0
Listener Done (v1/v2)              0          0          0
Listener Report (v2)               0          0          0
Other Unknown types                                      0
MLD v2 source required for SSM     2
MLD v2 mode not applicable for SSM 0

MLD Global Statistics
Bad Length                         0
Bad Checksum                       0
Bad Receive If                     0
Rx non-local                       0
Timed out                          0
Rejected Report                    0
Total Interfaces                   2
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showmpls lsp

List of Syntax Syntax on page 1233

Syntax (EX Series Switches) on page 1233

Syntax showmpls lsp
<brief | detail | extensive | terse>
<autobandwidth>
<bidirectional | unidirectional>
<bypass>
<count-active-routes>
<defaults>
<descriptions>
<down | up>
<externally-controlled>
<externally-provisioned>
<logical-system (all | logical-system-name)>
<lsp-type>
<name name>
<p2mp>
<statistics>
<transit>

Syntax (EX Series
Switches)

showmpls lsp
<brief | detail | extensive | terse>
<bidirectional | unidirectional>
<bypass>
<descriptions>
<down | up>
<externally-controlled>
<externally-provisioned>
<lsp-type>
<name name>
<p2mp>
<statistics>
<transit>

Release Information Command introduced before Junos OS Release 7.4.

defaults option added in Junos OS Release 8.5.

Command introduced in Junos OS Release 9.5 for EX Series switches.

Statement introduced in Junos OS Release 12.3X50 for the QFX Series.

Description Display information about configured and active dynamicMultiprotocol Label Switching

(MPLS) label-switched paths (LSPs).

Options none—Display standard informationaboutall configuredandactivedynamicMPLSLSPs.

brief | detail | extensive | terse—(Optional) Display the specified level of output. The

extensive option displays the same information as the detail option, but covers the

most recent 50 events.

autobandwidth—(Optional) Display automatic bandwidth information. This option is

explained separately (see showmpls lsp autobandwidth).

1233Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



bidirectional | unidirectional—(Optional) Display bidirectional or unidirectional LSP

information, respectively.

bypass—(Optional) Display LSPs used for protecting other LSPs.

count-active-routes—(Optional) Display active routes for LSPs.

defaults—(Optional) Display the MPLS LSP default settings.

descriptions—(Optional) Display the MPLS label-switched path (LSP) descriptions. To

view this information, youmust configure the description statement at the [edit

protocol mpls lsp] hierarchy level. Only LSPs with a description are displayed. This

command is only valid for the ingress routing device, because the description is not

propagated in RSVPmessages.

down | up—(Optional) Display only LSPs that are inactive or active, respectively.

externally-controlled—(Optional) Display the LSPs that are under the control of an

external Path Computation Element (PCE).

externally-provisioned—(Optional) Display the LSPs that are generated dynamically and

provisioned by an external Path Computation Element (PCE).

instance instance-name—(Optional) Display MPLS LSP information for the specified

instance. If instance-name is omitted, MPLS LSP information is displayed for the

master instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

lsp-type—(Optional) Display information about a particular LSP type:

• bypass—Sessions for bypass LSPs.

• egress—Sessions that terminate on this routing device.

• ingress—Sessions that originate from this routing device.

• transit—Sessions that pass through this routing device.

name name—(Optional) Display information about the specified LSP or group of LSPs.

p2mp—(Optional) Display information about point-to-multipoint LSPs.

statistics—(Optional) (Ingress and transit routers only) Display accounting information

aboutLSPs.Statisticsarenotavailable for LSPson theegress routingdevice, because

the penultimate routing device in the LSP sets the label to 0. Also, as the packet

arrives at the egress routing device, the hardware removes its MPLS header and the

packet reverts to being an IPv4 packet. Therefore, it is counted as an IPv4 packet,

not an MPLS packet.
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NOTE: If a bypass LSP is configured for the primary static LSP, display
cumulative statistics of packets traversing through the protected LSP
and bypass LSPwhen traffic is re-optimized when the protected LSP
link is restored. (BypassLSPsarenot supportedonQFXSeries switches.)

When used with the bypass option (showmpls lsp bypass statistics),

display statistics for the traffic that flows only through the bypass LSP.

transit—(Optional) Display LSPs transiting this routing device.

Required Privilege
Level

view

Related
Documentation

clear mpls lsp•

• showmpls lsp autobandwidth

List of Sample Output showmpls lsp defaults on page 1242
showmpls lsp descriptions on page 1242
showmpls lsp detail on page 1242
showmpls lsp extensive on page 1243
showmpls lsp detail (When Egress Protection Is in Effect During a Local
Repair) on page 1244
showmpls lsp extensive on page 1244
showmpls lsp ingress extensive on page 1246
showmpls lsp extensive (automatic bandwidth adjustment enabled) on page 1247
showmpls lsp bypass extensive on page 1248
showmpls lsp p2mp on page 1248
showmpls lsp p2mp detail on page 1249
showmpls lsp detail count-active-routes on page 1249
showmpls lsp statistics extensive on page 1250

Output Fields Table50onpage 1235describes theoutput fields for the showmpls lspcommand.Output

fields are listed in the approximate order in which they appear.

Table 50: showmpls lsp Output Fields

Level of OutputField DescriptionField Name

All levelsInformation about LSPs on the ingress routing device. Each session has one line
of output.

Ingress LSP

All levelsInformation about the LSPs on the egress routing device. MPLS learns this
information by querying RSVP, which holds all the transit and egress session
information. Each session has one line of output.

Egress LSP

All levelsNumber of LSPs on the transit routing devices and the state of these paths.
MPLS learns this information by querying RSVP, which holds all the transit and
egress session information.

Transit LSP

1235Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



Table 50: showmpls lsp Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsName of the point-to-multipoint LSP. Dynamically generated P2MP LSPs used
forVPLS floodingusedynamically generatedP2MPLSPnames. Thenameuses
the format identifier:vpls:router-id:routing-instance-name. The identifier is
automatically generated by Junos OS.

P2MP name

All levelsNumber of destination LSPs the point-to-multipoint LSP is transmitting to.P2MPbranchcount

All levelsAn asterisk (*) under this heading indicates that the LSP is a primary path.P

detail extensive(detail and extensive) Destination (egress routing device) of the LSP.address

briefDestination (egress routing device) of the session.To

brief detailSource (ingress routing device) of the session.From

brief detailState of the LSP handled by this RSVP session: Up, Dn (down), or Restart.State

detail extensiveNumber of active routes (prefixes) installed in the forwarding table. For ingress
LSPs, the forwarding table is the primary IPv4 table (inet.0). For transit and
egress RSVP sessions, the forwarding table is the primaryMPLS table (mpls.0).

Active Route

briefNumber of active routes (prefixes) installed in the routing table. For ingress
RSVP sessions, the routing table is the primary IPv4 table (inet.0). For transit
andegressRSVPsessions, the routing table is theprimaryMPLS table (mpls.0).

Rt

briefPath. An asterisk (*) underneath this column indicates that the LSP is a primary
path.

P

detail extensive(Ingress LSP) Name of the active path: Primary or Secondary.ActivePath

brief detailName of the LSP.LSPname

extensiveDisplays the number of packets and the number of bytes transmitted over the
LSP. These counters are reset to zero whenever the LSP path is optimized (for
example, during an automatic bandwidth allocation).

Statistics

extensiveDisplays the number of packets and the number of bytes transmitted over the
LSP. These counters continue to iterate even if the LSP path is optimized. You
can reset these counters to zero using the clear mpls lsp statistics command.

Aggregatestatistics

brief extensiveDisplays the number of packets transmitted over the LSP.Packets

brief extensiveDisplays the number of bytes transmitted over the LSP.Bytes

detailType of LSP: multiclass LSP (multiclass diffServ-TE LSP) or
Differentiated-Services-aware traffic engineering LSP (diffServ-TE LSP).

DiffServeInfo
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Table 50: showmpls lsp Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveType of LSP:

• Static configured—Static

• Dynamic configured—Dynamic

• Externally controlled—External path computing entity

Also indicates if the LSP is a Penultimate hop popping LSP or an Ultimate hop
popping LSP.

LSPtype

All levels(Bypass LSP) Destination address (egress routing device) for the bypass LSP.Bypass

detailIndicates whether the RSVP session is for the primary or secondary LSP path.
LSPpath canbe eitherprimaryor secondaryand canbedisplayedon the ingress,
egress, and transit routing devices.

LSPpath

All levels(GMPLS) The LSP allows data to travel in both directions between GMPLS
devices.

Bidir

All levels(GMPLS) The LSP allows data to travel both ways between GMPLS devices.Bidirectional

detailFast reroute has been requested by the ingress routing device.FastReroute
desired

detailLink protection
desired

detailLink protection has been requested by the ingress routing device.Node/Link
protection desired

detail extensive(Ingress LSP)CSPF load-balancing rule thatwas configured to select the LSP's
path among equal-cost paths: Most-fill, Least-fill, or Random.

LoadBalance

All levelsSignal type for GMPLS LSPs. The signal type determines the peak data rate for
the LSP: DS0, DS3, STS-1, STM-1, or STM-4.

Signal type

All levelsLSP encoding type: Packet, Ethernet, PDH, SDH/SONET, Lambda, or Fiber.Encoding type

All levelsType of switching on the links needed for the LSP: Fiber, Lamda, Packet, TDM,
or PSC-1.

Switching type

All levelsGeneralized Payload Identifier (identifier of the payload carried by an LSP):
HDLC, Ethernet, IPv4, PPP, or Unknown.

GPID

All levelsConfiguredprotection capability desired for the LSP:Extra,Enhanced,none,One
plus one,One to one, or Shared.

Protection

All levels(Bidirectional LSPs) Incoming label for reverse direction traffic for this LSP.Upstream label in

All levels(Bidirectional LSPs) Outgoing label for reverse direction traffic for this LSP.Upstream label out
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Table 50: showmpls lsp Output Fields (continued)

Level of OutputField DescriptionField Name

All levels(Bidirectional LSPs) Label the upstream node suggests to use in the Resv
message that is sent.

Suggested label
received

All levels(Bidirectional LSPs) Label the downstream node suggests to use in the Resv
message that is returned.

Suggested label
sent

detail extensive(Ingress LSP) The LSP is performing autobandwidth allocation.Autobandwidth

detail extensive(Ingress LSP) Configuredminimum value of the LSP, in bps.MinBW

detail extensive(Ingress LSP) Configuredmaximum value of the LSP, in bps.MaxBW

detail extensive(Ingress LSP) Configured value of the bandwidth adjustment timer, indicating
the total amount of time allowedbefore bandwidth adjustmentwill take place,
in seconds.

AdjustTimer

detail extensive(Ingress LSP) Configured value for the adjust-threshold statement. Specifies
how sensitive the automatic bandwidth adjustment for an LSP is to changes in
bandwidth utilization.

Adjustment
Threshold

detail extensive(Ingress LSP) Time in seconds until the next automatic bandwidth adjustment
sample is taken.

Time for Next
Adjustment

detail extensive(Ingress LSP) Date and time since the last automatic bandwidth adjustment
was completed.

Time of Last
Adjustment

detail extensive(Ingress LSP) Current value of the actual maximum average bandwidth
utilization, in bps.

MaxAvgBWutil

detail extensive(Ingress LSP) Configured value of the threshold overflow limit.Overflow limit

detail extensive(Ingress LSP) Current value for the overflow sample count.Overflow sample
count

detail extensive(Ingress LSP) Current value of the bandwidth adjustment timer, indicating the
amount of time remaining until the bandwidth adjustment will take place, in
seconds.

Bandwidth
Adjustment in nnn
second(s)

detail extensive(Ingress LSP) Configured value of the threshold underflow limit.Underflow limit

detail extensive(Ingress LSP) Current value for the underflow sample count.Underflow sample
count

detail extensive(Ingress LSP) The highest sample bandwidth among the underflow samples
recorded currently. This is the signaling bandwidth if an adjustment occurs
because of an underflow.

UnderflowMax
AvgBW
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Table 50: showmpls lsp Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensive(Ingress LSP) A value of * indicates that the path is active. The absence of *
indicates that thepath is notactive. In the followingexample, “long” is theactive
path.

*Primary long
Standby short

Active path
indicator

detail extensive(Ingress LSP) Name of the primary path.Primary

detail extensive(Ingress LSP) Name of the secondary path.Secondary

detail extensive(Ingress LSP) Name of the path in standbymode.Standby

detail extensive(Ingress LSP) State of the path: Up or Dn (down).State

detail extensive(Ingress LSP) Class-of-service value.COS

detail extensive(Ingress LSP) Active bandwidth for the LSP path for each MPLS class type, in
bps.

Bandwidth per
class

detail extensive(Ingress LSP) Configured value of the setup priority and the hold priority
respecitively (the setup priority is displayed first), where 0 is the highest priority
and 7 is the lowest priority. If you have not explicitly configured these values,
the default values are displayed (7 for the setup priority and 0 for the hold
priority).

Priorities

detail extensive(IngressLSP)Configuredvalueof theoptimize timer, indicating the total amount
of time allowed before path reoptimization, in seconds.

OptimizeTimer

detail extensive(Ingress LSP) Configured value of the smart optimize timer, indicating the total
amount of time allowed before path reoptimization, in seconds.

SmartOptimizeTimer

detail extensive(Ingress LSP)Current valueof theoptimize timer, indicating theamount of time
remaining until the path will be reoptimized, in seconds.

Reoptimization in
xxx seconds

detail extensive(Ingress LSP) Computed explicit route. A series of hops, each with an address
followed by a hop indicator. The value of the hop indicator can be strict (S) or
loose (L).

Computed ERO (S
[L] denotes strict
[loose] hops)

detail extensive(Ingress LSP) Constrained Shortest Path First metric for this path.CSPFmetric
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Table 50: showmpls lsp Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensive(Ingress LSP) Received record route. A series of hops, each with an address
followed by a flag. (In most cases, the received record route is the same as the
computed explicit route. If Received RRO is different from Computed ERO, there
is a topology change in the network, and the route is taking a detour.) The
following flags identify the protection capability and status of the downstream
node:

• 0x01—Local protection available. The link downstream from this node is
protected by a local repair mechanism. This flag can be set only if the Local
protection flag was set in the SESSION_ATTRIBUTE object of the
corresponding Path message.

• 0x02—Local protection in use. A local repairmechanism is in use tomaintain
this tunnel (usually because of an outage of the link it was routed over
previously).

• 0x03—Combination of 0x01 and 0x02.

• 0x04—Bandwidth protection. The downstream routing device has a backup
path providing the same bandwidth guarantee as the protected LSP for the
protected section.

• 0x08—Node protection. The downstream routing device has a backup path
providing protection against link and node failure on the corresponding path
section. If the downstream routing device can set up only a link-protection
backup path, the Local protection available bit is set but the Node protection
bit is cleared.

• 0x09—Detour is established. Combination of 0x01 and 0x08.

• 0x10—Preemption pending. The preempting node sets this flag if a pending
preemption is in progress for the traffic engine LSP. This flag indicates to the
ingress legacy edge router (LER) of this LSP that it should be rerouted.

• 0x20—Node ID. Indicates that the address specified in theRRO’s IPv4or IPv6
sub-object is a node ID address, which refers to the router address or router
ID. Nodes must use the same address consistently.

• 0xb—Detour is in use. Combination of 0x01, 0x02, and 0x08.

Received RRO

extensive(Ingress LSP) Log entry number of each LSP path event. The numbers are in
chronologicaldescendingorder,withamaximumof50 indexnumbersdisplayed.

Index number

extensive(Ingress LSP) Date of the LSP event.Date

extensive(Ingress LSP) Time of the LSP event.Time

extensive(Ingress LSP) Description of the LSP event.Event

extensive(Ingress LSP) Date and time the LSP was created.Created

brief detail extensive(Bypass) RSVP reservation style. This field consists of two parts. The first is the
number of active reservations. The second is the reservation style, which can
be FF (fixed filter), SE (shared explicit), orWF (wildcard filter).

Resv style

brief detailIncoming label for this LSP.Labelin

brief detailOutgoing label for this LSP.Labelout
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Table 50: showmpls lsp Output Fields (continued)

Level of OutputField DescriptionField Name

brief detailName of the LSP.LSPname

detailNumber of seconds remaining in the lifetime of the reservation.Time left

detailDate and time when the RSVP session was initiated.Since

detailSender's traffic specification, which describes the sender's traffic parameters.Tspec

detailProtocol ID and sender or receiver port used in this RSVP session.Port number

detailAddress of the previous-hop (upstream) routing device or client, interface the
neighbor used to reach this router, and number of packets received from the
upstream neighbor.

PATH rcvfrom

detailAddress of the next-hop (downstream) routing device or client, interface used
to reach this neighbor, and number of packets sent to the downstream routing
device.

PATH sentto

detailAddress of the previous-hop (upstream) routing device or client, interface the
neighbor used to reach this routing device, and number of packets received
from the upstream neighbor. The output in this field, which is consistent with
that in the PATH rcvfrom field, indicates that the RSVP negotiation is complete.

RESV rcvfrom

detailRecorded route for the session, taken from the record route object.Record route

detailNumber of soft preemptions that occurred on a path and when the last soft
preemption occurred. Only successful soft preemptions are counted (those
that actually resulted in a new path being used).

Soft preempt

detailPath is in the process of being soft preempted. This display is removed once
the ingress router has calculated a new path.

Soft preemption
pending

defaultsDefault settings for MPLS traffic engineered LSPs:

• LSP Holding Priority—Determines the degree to which an LSP holds on to its
session reservation after the LSP has been set up successfully.

• LSPSetupPriority—DetermineswhetheranewLSPthatpreemptsanexisting
LSP can be established.

• Hop Limit—Specifies the maximum number of routers the LSP can traverse
(including the ingress and egress).

• Bandwidth—Specifies the bandwidth in bits per second for the LSP.

• LSP Retry Timer—Length of time in seconds that the ingress router waits
between attempts to establish the primary path.

MPLS-TE LSP
Defaults

TheXML tagnameof thebandwidth tagunder theauto-bandwidth taghasbeenupdated

tomaximum-average-bandwidth . You can see thenew tagwhen you issue the showmpls

lsp extensive commandwith the | display xml pipe option. If you have any scripts that use

the bandwidth tag, ensure that they are updated tomaximum-average-bandwidth.
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Sample Output

showmpls lsp defaults

user@host> showmpls lsp defaults
   MPLS-TE LSP Defaults
      LSP Holding Priority      0
      LSP Setup Priority        7
      Hop Limit                 255
      Bandwidth                 0
      LSP Retry Timer           30 seconds

showmpls lsp descriptions

user@host> showmpls lsp descriptions
Ingress LSP: 3 sessions
To              LSP name                              Description
10.0.0.195      to-sanjose                            to-sanjose-desc
10.0.0.195      to-sanjose-other-desc                 other-desc
Total 2 displayed, Up 2, Down 0

showmpls lsp detail

user@host> showmpls lsp detail
Ingress LSP: 1 sessions

192.168.0.4
  From: 192.168.0.5, State: Up, ActiveRoute: 0, LSPname: E-D
  ActivePath:  (primary)
  LSPtype: Static Configured, Penultimate hop popping
  LoadBalance: Random
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary                    State: Up
    Priorities: 7 0
    SmartOptimizeTimer: 180
    Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 30)
 10.0.0.18 S 10.0.0.22 S 
    Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt
 20=Node-ID):
          10.0.0.18 10.0.0.22
Total 1 displayed, Up 1, Down 0

Egress LSP: 1 sessions

192.168.0.5
  From: 192.168.0.4, LSPstate: Up, ActiveRoute: 0
  LSPname: E-D, LSPpath: Primary
  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: -
  Resv style: 1 FF, Label in: 3, Label out: -
  Time left:  157, Since: Wed Jul 18 17:55:12 2012
  Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
  Port number: sender 1 receiver 46128 protocol 0
  PATH rcvfrom: 10.0.0.18 (lt-1/2/0.17) 3 pkts
  Adspec: received MTU 1500 
  PATH sentto: localclient
  RESV rcvfrom: localclient 
  Record route: 10.0.0.22 10.0.0.18 <self>  
Total 1 displayed, Up 1, Down 0
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Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

showmpls lsp extensive

user@host> showmpls lsp extensive
Ingress LSP: 1 sessions

192.168.0.4
  From: 192.168.0.5, State: Up, ActiveRoute: 0, LSPname: E-D
  ActivePath:  (primary)
  LSPtype: Static Configured, Ultimate hop popping
  LoadBalance: Random
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary                    State: Up
    Priorities: 7 0
    SmartOptimizeTimer: 180
    Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 30)
 10.0.0.18 S 10.0.0.22 S 
    Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt
 20=Node-ID):
          10.0.0.18 10.0.0.22
   11 Sep 20 15:54:35.032 Make-before-break: Switched to new instance
   10 Sep 20 15:54:34.029 Record Route:  10.0.0.18 10.0.0.22
    9 Sep 20 15:54:34.029 Up
    8 Sep 20 15:54:20.271 Originate make-before-break call
    7 Sep 20 15:54:20.271 CSPF: computation result accepted  10.0.0.18 10.0.0.22

    6 Sep 20 15:52:10.247 Selected as active path
    5 Sep 20 15:52:10.246 Record Route:  10.0.0.18 10.0.0.22
    4 Sep 20 15:52:10.243 Up
    3 Sep 20 15:52:09.745 Originate Call
    2 Sep 20 15:52:09.745 CSPF: computation result accepted  10.0.0.18 10.0.0.22

    1 Sep 20 15:51:39.903 CSPF failed: no route toward 192.168.0.4
  Created: Thu Sep 20 15:51:08 2012
Total 1 displayed, Up 1, Down 0

Egress LSP: 1 sessions

192.168.0.5
  From: 192.168.0.4, LSPstate: Up, ActiveRoute: 0
  LSPname: E-D, LSPpath: Primary
  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: -
  Resv style: 1 FF, Label in: 3, Label out: -
  Time left:  148, Since: Thu Sep 20 15:52:10 2012
  Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
  Port number: sender 1 receiver 49601 protocol 0
  PATH rcvfrom: 10.0.0.18 (lt-1/2/0.17) 27 pkts
  Adspec: received MTU 1500 
  PATH sentto: localclient
  RESV rcvfrom: localclient 
  Record route: 10.0.0.22 10.0.0.18 <self>
Total 1 displayed, Up 1, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

1243Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



showmpls lsp detail (When Egress Protection Is in Effect During a Local Repair)

user@host> showmpls lsp detail
Ingress LSP: 1 sessions

192.168.0.4
  From: 192.168.0.5, State: Up, ActiveRoute: 0, LSPname: E-D
  ActivePath:  (primary)
  LSPtype: Static Configured, Penultimate hop popping
  LoadBalance: Random
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary                    State: Up
    Priorities: 7 0
    SmartOptimizeTimer: 180
    Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 30)
 10.0.0.18 S 10.0.0.22 S 
    Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt
 20=Node-ID):
          10.0.0.18 10.0.0.22
Total 1 displayed, Up 1, Down 0

Egress LSP: 1 sessions

192.168.0.5
  From: 192.168.0.4, LSPstate: Down, ActiveRoute: 0
  LSPname: E-D, LSPpath: Primary
  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: -
  Resv style: 1 FF, Label in: 3, Label out: -
  Time left:  157, Since: Wed Jul 18 17:55:12 2012
  Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
  Port number: sender 1 receiver 46128 protocol 0
Egress protection PLR as protector: In Use 
PATH rcvfrom: 10.0.0.18 (lt-1/2/0.17) 3 pkts
  Adspec: received MTU 1500 
  PATH sentto: localclient
  RESV rcvfrom: localclient 
  Record route: 10.0.0.22 10.0.0.18 <self>  
Total 1 displayed, Up 1, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

showmpls lsp extensive

user@host> showmpls lsp extensive
Ingress LSP: 4 sessions

 1.1.1.1
   From: 3.3.3.3, State: Up, ActiveRoute: 0, LSPname: m120b-to-mx960
   ActivePath: DEFAULT (primary)
   FastReroute desired
   LSPtype: Static Configured, Penultimate hop popping
   LoadBalance: Random
   Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary   DEFAULT          State: Up
     Priorities: 7 0
     SmartOptimizeTimer: 180
     Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 310)
 10.0.35.5 S 10.0.15.1 S
     Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt
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 20=Node-ID):
           10.0.34.4(flag=1) 10.0.14.1
    50 Sep 13 16:08:19.712 Record Route:  10.0.35.5(flag=1) 10.0.15.1
    49 Sep 13 16:08:16.720 Record Route:  10.0.34.4(flag=1) 10.0.14.1
    48 Sep 13 16:08:16.699 Fast-reroute Detour Up
    47 Sep 13 16:08:13.702 Record Route:  10.0.34.4 10.0.14.1
    46 Sep 13 16:08:13.702 Up
    45 Sep 13 16:08:13.672 Originate make-before-break call
    44 Sep 13 16:08:13.672 CSPF: computation result accepted  10.0.34.4 10.0.14.1

    43 Sep 13 16:08:13.672 Selected as active path                       
    42 Sep 13 16:08:13.672 Make-before-break: Switched to new instance
    41 Sep 13 16:08:01.685 Pending path switchover, skip CSPF run[3 times]
    40 Sep 13 16:06:33.910 Deselected as active
    39 Sep 13 16:06:33.910 Pending path switchover, skip CSPF run               

    38 Sep 13 16:06:19.521 Record Route:  10.0.35.5 10.0.15.1
    37 Sep 13 16:06:19.518 ResvTear received
    36 Sep 13 16:06:19.518 Fast-reroute Detour Down              
    35 Sep 13 16:06:16.676 Record Route:  10.0.35.5(flag=1) 10.0.15.1
    34 Sep 13 16:06:13.670 Record Route:  10.0.35.5 10.0.15.1
    33 Sep 13 16:06:13.670 Up                    
    32 Sep 13 16:06:13.569 Pending path switchover, skip CSPF run               

    31 Sep 13 16:06:13.569 CSPF: link down/deleted: 
10.0.34.3(3.3.3.3:79)(m120-b-re1.00/3.3.3.3)->0.0.0.0(0.0.0.0:0)(m120-b-re1.04/0.0.0.0)

    30 Sep 13 16:06:13.552 Pending path switchover, skip CSPF run               

    29 Sep 13 16:06:13.552 CSPF: link down/deleted: 
0.0.0.0(0.0.0.0:0)(m120-b-re1.04/0.0.0.0)->0.0.0.0(4.4.4.4:0)(m10i-a-re0.00/4.4.4.4)

    28 Sep 13 16:06:13.549 Originate make-before-break call
    27 Sep 13 16:06:13.549 CSPF: computation result accepted  10.0.35.5 10.0.15.1

    26 Sep 13 16:06:13.548 Tunnel local repaired         
    25 Sep 13 16:06:13.546 Record Route:  10.0.23.2 10.0.12.1
    24 Sep 13 16:06:13.546 10.0.34.3: Tunnel local repaired
    23 Sep 13 16:06:13.546 10.0.34.3: Down               
    22 Sep 13 16:03:46.842 Fast-reroute Detour Up
    21 Sep 13 16:03:42.730 Record Route:  10.0.34.4(flag=1) 10.0.14.1
    20 Sep 13 16:03:39.836 Selected as active path
    19 Sep 13 16:03:39.834 Record Route:  10.0.34.4 10.0.14.1
    18 Sep 13 16:03:39.834 Up
    17 Sep 13 16:03:39.698 Originate Call
    16 Sep 13 16:03:39.698 CSPF: computation result accepted  10.0.34.4 10.0.14.1

    15 Sep 13 16:03:39.697 Clear Call
    14 Sep 13 16:03:39.696 Deselected as active
    13 Sep 13 16:03:37.837 Record Route:  10.0.34.4 10.0.14.1
    12 Sep 13 16:03:32.829 Fast-reroute Detour Down
    11 Sep 13 16:02:15.493 Record Route:  10.0.34.4(flag=1) 10.0.14.1
    10 Sep 13 16:02:15.486 Fast-reroute Detour Up
     9 Sep 13 16:02:12.468 Record Route:  10.0.34.4 10.0.14.1
     8 Sep 13 16:02:07.460 Fast-reroute Detour Down
     7 Sep 13 15:57:46.741 Fast-reroute Detour Up
     6 Sep 13 15:57:40.768 Record Route:  10.0.34.4(flag=1) 10.0.14.1
     5 Sep 13 15:57:37.761 Selected as active path
     4 Sep 13 15:57:37.760 Record Route:  10.0.34.4 10.0.14.1
     3 Sep 13 15:57:37.760 Up
     2 Sep 13 15:57:37.733 Originate Call
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     1 Sep 13 15:57:37.733 CSPF: computation result accepted  10.0.34.4 10.0.14.1

   Created: Fri Sep 13 15:57:38 2013
 Total 1 displayed, Up 1, Down 0

 Egress LSP: 4 sessions, 6 detours
 Total 0 displayed, Up 0, Down 0

 Transit LSP: 6 sessions, 1 detours

 1.1.1.1
   From: 3.3.3.3, LSPstate: Up, ActiveRoute: 0
   LSPname: m120b-to-mx960, LSPpath: Primary
   Suggested label received: -, Suggested label sent: -
   Recovery label received: -, Recovery label sent: 302288
   Resv style: 1 FF, Label in: 300416, Label out: 302288
   Time left:  147, Since: Fri Sep 13 16:08:16 2013
   Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
   Port number: sender 4 receiver 13955 protocol 0
   Detour branch from 10.0.34.4, to skip 1.1.1.1, Up
     Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
     Adspec: received MTU 1500
     Path MTU: received 0
     PATH rcvfrom: 10.0.34.4 (ge-4/3/7.0) 7 pkts
     Adspec: received MTU 1500 sent MTU 1500
     PATH sentto: 10.0.35.5 (ge-3/1/0.0) 7 pkts
     RESV rcvfrom: 10.0.35.5 (ge-3/1/0.0) 7 pkts
     Explct route: 10.0.35.5 10.0.15.1
     Record route: 10.0.34.3 10.0.34.4 <self>10.0.35.5 10.0.15.1
  Label in: 300416, Label out: 302288 
Total 1 displayed, Up 1, Down 0

showmpls lsp ingress extensive

user@host> showmpls lsp ingress extensive
Ingress LSP: 1 sessions

50.0.0.1
  From: 10.0.0.1, State: Up, ActiveRoute: 0, LSPname: test
  ActivePath:  (primary)
  LSPtype: Static Configured
  LoadBalance: Random
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary                    State: Up
    Priorities: 7 0
    OptimizeTimer: 300
    SmartOptimizeTimer: 180
    Reoptimization in 240 second(s).
    Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 3)
 1.1.1.2 S 4.4.4.1 S 5.5.5.2 S 
    Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt
 20=Node-ID):
          1.1.1.2 4.4.4.1 5.5.5.2
   17 Aug  3 13:17:33.601 CSPF: computation result ignored, new path less avail 
bw[3 times]
   16 Aug  3 13:02:51.283 CSPF: computation result ignored, new path no benefit[2
 times]
   15 Aug  3 12:54:36.678 Selected as active path
   14 Aug  3 12:54:36.676 Record Route:  1.1.1.2 4.4.4.1 5.5.5.2
   13 Aug  3 12:54:36.676 Up
   12 Aug  3 12:54:33.924 Deselected as active
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   11 Aug  3 12:54:33.924 Originate Call
   10 Aug  3 12:54:33.923 Clear Call
    9 Aug  3 12:54:33.923 CSPF: computation result accepted  1.1.1.2 4.4.4.1 
5.5.5.2
    8 Aug  3 12:54:33.922 2.2.2.2: No Route toward dest
    7 Aug  3 12:54:28.177 CSPF: computation result ignored, new path no benefit[4
 times]
    6 Aug  3 12:35:03.830 Selected as active path
    5 Aug  3 12:35:03.828 Record Route:  2.2.2.2 3.3.3.2
    4 Aug  3 12:35:03.827 Up
    3 Aug  3 12:35:03.814 Originate Call
    2 Aug  3 12:35:03.814 CSPF: computation result accepted  2.2.2.2 3.3.3.2
    1 Aug  3 12:34:34.921 CSPF failed: no route toward 50.0.0.1
  Created: Tue Aug  3 12:34:35 2010
Total 1 displayed, Up 1, Down 0

showmpls lsp extensive (automatic bandwidth adjustment enabled)

user@host> showmpls lsp extensive
Ingress LSP: 1 sessions

192.168.0.4
  From: 192.168.0.5, State: Up, ActiveRoute: 0, LSPname: E-D
  ActivePath:  (primary)
  Node/Link protection desired
  LSPtype: Static Configured, Penultimate hop popping
  LoadBalance: Random
  Autobandwidth 
  MinBW: 300bps, MaxBW: 1000bps, Dynamic MinBW: 1000bps
  Adjustment Timer: 300 secs AdjustThreshold: 25%
  Max AvgBW util: 963.739bps, Bandwidth Adjustment in 0 second(s).
  Min BW Adjust Interval: 1000, MinBW Adjust Threshold (in %): 50
  Overflow limit: 0, Overflow sample count: 0
  Underflow limit: 0, Underflow sample count: 9, Underflow Max AvgBW: 614.421bps

  Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary                    State: Up
    Priorities: 7 0
    Bandwidth: 1000bps
    SmartOptimizeTimer: 180
    Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 30)
 10.0.0.18 S 10.0.0.22 S 
    Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt
 20=Node-ID):
          192.168.0.6(flag=0x20) 10.0.0.18(Label=299792) 192.168.0.4(flag=0x20) 
10.0.0.22(Label=3)
   12 Apr 30 10:25:17.024 Make-before-break: Switched to new instance
   11 Apr 30 10:25:16.023 Record Route:  192.168.0.6(flag=0x20) 
10.0.0.18(Label=299792) 192.168.0.4(flag=0x20) 10.0.0.22(Label=3)
   10 Apr 30 10:25:16.023 Up
    9 Apr 30 10:25:16.023 Automatic Autobw adjustment succeeded: BW changes from
 300 bps to 1000 bps
    8 Apr 30 10:25:15.946 Originate make-before-break call
    7 Apr 30 10:25:15.946 CSPF: computation result accepted  10.0.0.18 10.0.0.22

    6 Apr 30 10:16:42.891 Selected as active path
    5 Apr 30 10:16:42.891 Record Route:  192.168.0.6(flag=0x20) 
10.0.0.18(Label=299776) 192.168.0.4(flag=0x20) 10.0.0.22(Label=3)
    4 Apr 30 10:16:42.890 Up
    3 Apr 30 10:16:42.828 Originate Call
    2 Apr 30 10:16:42.828 CSPF: computation result accepted  10.0.0.18 10.0.0.22
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    1 Apr 30 10:16:14.064 CSPF: could not determine self[2 times]
  Created: Tue Apr 30 10:15:16 2013
Total 1 displayed, Up 1, Down 0

Egress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

showmpls lsp bypass extensive

user@host # show mpls lsp bypass extensive

Ingress LSP: 1 sessions

2.2.2.2
  From: 1.1.1.1, LSPstate: Up, ActiveRoute: 0
  LSPname: Bypass->1.1.2.2
  LSPtype: Static Configured
  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: 300032
  Resv style: 1 SE, Label in: -, Label out: 300032
  Time left:    -, Since: Tue Dec  3 15:19:49 2013
  Tspec: rate 0bps size 0bps peak Infbps m 20 M 1500
  Port number: sender 1 receiver 55750 protocol 0
  Type: Bypass LSP
    Number of data route tunnel through: 1
    Number of RSVP session tunnel through: 0
  PATH rcvfrom: localclient 
  Adspec: sent MTU 1500
  Path MTU: received 1500
  PATH sentto: 1.1.5.2 (lt-1/2/0.15) 1221 pkts
  RESV rcvfrom: 1.1.5.2 (lt-1/2/0.15) 1221 pkts, Entropy label: No
  Explct route: 1.1.5.2 1.2.5.1 
  Record route: <self>  1.1.5.2 1.2.5.1    
+     4 Dec  3 15:19:49 Record Route:  1.1.5.2 1.2.5.1 
+    3 Dec  3 15:19:49 Up  
+     2 Dec  3 15:19:49 CSPF: computation result accepted  
+    1 Dec  3 15:19:47 Originate Call 
Total 1 displayed, Up 1, Down 0  
Egress LSP: 0 sessions 
Total 0 displayed, Up 0, Down 0  
Transit LSP: 0 sessions 

showmpls lsp p2mp

user@host> showmpls lsp p2mp
Ingress LSP: 2 sessions
P2MP name: p2mp-lsp1, P2MP branch count: 1
To              From            State Rt P ActivePath       LSPname
10.255.245.51   10.255.245.50   Up     0 * path1            p2mp-branch-1
P2MP name: p2mp-lsp2, P2MP branch count: 1
To              From            State Rt P ActivePath       LSPname
10.255.245.51   10.255.245.50   Up     0 * path1            p2mp-st-br1
Total 2 displayed, Up 2, Down 0

Egress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0
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Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

showmpls lsp p2mp detail

user@host> showmpls lsp p2mp detail
Ingress LSP: 2 sessions
P2MP name: p2mp-lsp1, P2MP branch count: 1

10.255.245.51
  From: 10.255.245.50, State: Up, ActiveRoute: 0, LSPname: p2mp-branch-1
  ActivePath: path1 (primary)
  P2MP name: p2mp-lsp1
  LoadBalance: Random
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary   path1            State: Up
    Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 25)
 192.168.208.17 S 
    Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt):

          192.168.208.17
P2MP name: p2mp-lsp2, P2MP branch count: 1

10.255.245.51
  From: 10.255.245.50, State: Up, ActiveRoute: 0, LSPname: p2mp-st-br1
  ActivePath: path1 (primary)
  P2MP name: p2mp-lsp2
  LoadBalance: Random
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary   path1            State: Up
    Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 25)
 192.168.208.17 S 
    Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt):

          192.168.208.17
Total 2 displayed, Up 2, Down 0

showmpls lsp detail count-active-routes

user@host> showmpls lsp detail count-active-routes
Ingress LSP: 1 sessions

213.119.192.2
  From: 156.154.162.128, State: Up, ActiveRoute: 1, LSPname: to-lahore
  ActivePath:  (primary)
  LSPtype: Static Configured
  LoadBalance: Random
  Autobandwidth
  MinBW: 5Mbps MaxBW: 250Mbps
  AdjustTimer: 300 secs
  Max AvgBW util: 0bps, Bandwidth Adjustment in 102 second(s).
  Overflow limit: 0, Overflow sample count: 0
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary                    State: Up
    Priorities: 7 0
    Bandwidth: 5Mbps
    SmartOptimizeTimer: 180
    Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 4)
 10.252.0.177 S
    Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt
 20=Node-ID):
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          10.252.0.177
Total 1 displayed, Up 1, Down 0

Egress LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

Transit LSP: 0 sessions
Total 0 displayed, Up 0, Down 0

showmpls lsp statistics extensive

user@host> show mpls lsp statistics extensive
Ingress LSP: 1 sessions

192.168.0.4
  From: 192.168.0.5, State: Up, ActiveRoute: 0, LSPname: E-D
  Statistics: Packets 302, Bytes 28992
  Aggregate statistics: Packets 302, Bytes 28992
  ActivePath:  (primary)
  LSPtype: Static Configured, Penultimate hop popping
  LoadBalance: Random
  Encoding type: Packet, Switching type: Packet, GPID: IPv4
 *Primary                    State: Up
    Priorities: 7 0
    SmartOptimizeTimer: 180
    Computed ERO (S [L] denotes strict [loose] hops): (CSPF metric: 30)
 10.0.0.18 S 10.0.0.22 S 
    Received RRO (ProtectionFlag 1=Available 2=InUse 4=B/W 8=Node 10=SoftPreempt
 20=Node-ID):
          10.0.0.18 10.0.0.22
    6 Oct  3 11:18:28.281 Selected as active path
    5 Oct  3 11:18:28.281 Record Route:  10.0.0.18 10.0.0.22
    4 Oct  3 11:18:28.280 Up
    3 Oct  3 11:18:27.995 Originate Call
    2 Oct  3 11:18:27.995 CSPF: computation result accepted  10.0.0.18 10.0.0.22

    1 Oct  3 11:17:59.118 CSPF failed: no route toward 192.168.0.4[2 times]
  Created: Wed Oct  3 11:17:01 2012
Total 1 displayed, Up 1, Down 0
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showmsdp

Syntax showmsdp
<brief | detail>
<instance instance-name>
<logical-system (all | logical-system-name)>
<peer peer-address>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display Multicast Source Discovery Protocol (MSDP) information.

Options none—Display standard MSDP information for all routing instances.

brief | detail—(Optional) Display the specified level of output.

instance instance-name—(Optional) Display information for the specified instance only.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

peer peer-address—(Optional) Display information about the specified peer only,

Required Privilege
Level

view

Related
Documentation

showmsdp source on page 1253•

• showmsdp source-active on page 1255

• showmsdp statistics on page 1258

List of Sample Output showmsdp on page 1252
showmsdp brief on page 1252
showmsdp detail on page 1252

Output Fields Table 51 on page 1251 describes the output fields for the showmsdp command. Output

fields are listed in the approximate order in which they appear.

Table 51: showmsdpOutput Fields

Level of OutputField DescriptionField Name

All levelsIP address of the peer.Peer address

All levelsLocal address of the peer.Local address

All levelsStatus of the MSDP connection: Listen, Established, or Inactive.State

All levelsTime at which the most recent peer-state change occurred.Last up/down
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Table 51: showmsdpOutput Fields (continued)

Level of OutputField DescriptionField Name

All levelsPeer group name.Peer-Group

All levelsNumber of source-active cache entries advertised by each peer that were
accepted, compared to the number that were received, in the format
number-accepted/number-received.

SA Count

detailNumber of peer connection retries.Peer Connect Retries

detailNumber of seconds before another message is sent to a peer.State timer expires

detailNumber of seconds to wait for a response from the peer before the peer is
declared unavailable.

Peer Times out

detailNumber of entries in the source-active cache accepted from the peer.SA accepted

detailNumber of entries in the source-active cache received by the peer.SA received

Sample Output

showmsdp

user@host> showmsdp
Peer address    Local address   State       Last up/down Peer-Group SA Count
198.32.8.193    198.32.8.195    Established  5d 19:25:44 North23    120/150 
198.32.8.194    198.32.8.195    Established  3d 19:27:27 North23    300/345  
198.32.8.196    198.32.8.195    Established  5d 19:39:36 North23    10/13 
198.32.8.197    198.32.8.195    Established  5d 19:32:27 North23    5/6 
198.32.8.198    198.32.8.195    Established  3d 19:33:04 North23    2305/3000 

showmsdp brief

The output for the showmsdp brief command is identical to that for the showmsdp

command. For sample output, see showmsdp on page 1252.

showmsdp detail

user@host> showmsdp detail
Peer: 10.255.70.15
Local address: 10.255.70.19
State: Established
Peer Connect Retries: 0
State timer expires: 22
Peer Times out: 49
SA accepted: 0
SA received: 0
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showmsdp source

Syntax showmsdp source
<instance instance-name>
<logical-system (all | logical-system-name)>
<source-address>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display multicast sources learned fromMulticast Source Discovery Protocol (MSDP).

Options none—Display standard MSDP source information for all routing instances.

instance instance-name—(Optional) Display information for the specified instance only.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

source-address—(Optional) IP address and optional prefix length. Display information

for the specified source address only.

Required Privilege
Level

view

Related
Documentation

showmsdp on page 1251•

• showmsdp source-active on page 1255

• showmsdp statistics on page 1258

List of Sample Output showmsdp source on page 1254
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Output Fields Table 52 on page 1254 describes the output fields for the showmsdp source command.

Output fields are listed in the approximate order in which they appear.

Table 52: showmsdp source Output Fields

Field DescriptionField Name

IP address of the source.Source address

Length of the prefix for this IP address./Len

Discovery method for this multicast source:

• Configured—Source-active limit explicitly configured for this
source.

• Dynamic—Source-active limit established when this source was
discovered.

Type

Source-active limit applied to this source.Maximum

Source-active threshold applied to this source.Threshold

Number of source-active messages received from this source
exceeding the establishedmaximum.

Exceeded

Sample Output

showmsdp source

user@host> showmsdp source
Source address /Len   Type      Maximum   Threshold    Exceeded
0.0.0.0        /0     Configured        5      none       0
10.1.0.0       /16    Configured      500      none       0
10.1.1.1       /32    Configured    10000      none       0
10.1.1.2       /32    Dynamic        6936      none       0
10.1.5.5       /32    Dynamic         500      none         123
10.2.1.1       /32    Dynamic           2      none       0
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showmsdp source-active

Syntax showmsdp source-active
<brief | detail>
<group group>
<instance instance-name>
<local>
<logical-system (all | logical-system-name)>
<originator originator>
<peer peer-address>
<source source-address>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display the Multicast Source Discovery Protocol (MSDP) source-active cache.

Options none—Display standardMSDP source-active cache information for all routing instances.

brief | detail—(Optional) Display the specified level of output.

groupgroup—(Optional)Display source-active cache information for the specified group.

instance instance-name—(Optional) Display information for the specified instance.

local—(Optional) Display all source-active caches originated by this router.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

originator originator—(Optional) Display information about the peer that originated the

source-active cache entries.

peer peer-address—(Optional) Display the source-active cache of the specified peer.

sourcesource-address—(Optional)Display thesource-activecacheof thespecifiedsource.

Required Privilege
Level

view

Related
Documentation

showmsdp on page 1251•

• showmsdp source on page 1253

• showmsdp statistics on page 1258

List of Sample Output showmsdp source-active on page 1256
showmsdp source-active brief on page 1257
showmsdp source-active detail on page 1257
showmsdp source-active source on page 1257
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Output Fields Table 53 on page 1256 describes the output fields for the showmsdp source-active

command. Output fields are listed in the approximate order in which they appear.

Table 53: showmsdp source-active Output Fields

Field DescriptionField Name

Number of times all peers have exceeded configured active source limits.Global active
source limit
exceeded

Configured number of active source messages accepted by the device.Global active
source limit
maximum

Configured threshold for applying random early discard (RED) to drop some
but not all MSDP active source messages.

Global active
source limit
threshold

Threshold at which awarningmessage is logged (percentage of the number of
active source messages accepted by the device).

Global active
source limit
log-warning

Time (in seconds) between consecutive log messages.Global active
source limit log
interval

Multicast address of the group.Group address

IP address of the source.Source address

IP address of the peer.Peer address

Router ID configured on the source of the rendezvous point (RP) that originated
themessage, or the loopback address when the router ID is not configured.

Originator

Flags: Accept, Reject, or Filtered.Flags

Sample Output

showmsdp source-active

user@host> showmsdp source-active
Group address   Source address  Peer address    Originator      Flags
230.0.0.0       192.168.195.46  local           10.255.14.30    Accept
230.0.0.1       192.168.195.46  local           10.255.14.30    Accept
230.0.0.2       192.168.195.46  local           10.255.14.30    Accept
230.0.0.3       192.168.195.46  local           10.255.14.30    Accept
230.0.0.4       192.168.195.46  local           10.255.14.30    Accept
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showmsdp source-active brief

The output for the showmsdp source-active brief command is identical to that for the

showmsdp source-active command. For sample output, see showmsdp source-active
on page 1256.

showmsdp source-active detail

The output for the showmsdp source-active detail command is identical to that for the

showmsdp source-active command. For sample output, see showmsdp source-active
on page 1256.

showmsdp source-active source

user@host> showmsdp source-active source 192.168.215.246
Global active source limit exceeded: 0
Global active source limit maximum: 25000
Global active source limit threshold: 24000
Global active source limit log-warning: 100
Global active source limit log interval: 0

Group address   Source address  Peer address    Originator      Flags
226.2.2.1       192.168.215.246 10.255.182.140  10.255.182.140  Accept
226.2.2.3       192.168.215.246 10.255.182.140  10.255.182.140  Accept
226.2.2.4       192.168.215.246 10.255.182.140  10.255.182.140  Accept
226.2.2.5       192.168.215.246 10.255.182.140  10.255.182.140  Accept
226.2.2.7       192.168.215.246 10.255.182.140  10.255.182.140  Accept
226.2.2.10      192.168.215.246 10.255.182.140  10.255.182.140  Accept
226.2.2.11      192.168.215.246 10.255.182.140  10.255.182.140  Accept
226.2.2.13      192.168.215.246 10.255.182.140  10.255.182.140  Accept
226.2.2.14      192.168.215.246 10.255.182.140  10.255.182.140  Accept
226.2.2.15      192.168.215.246 10.255.182.140  10.255.182.140  Accept

1257Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



showmsdp statistics

Syntax showmsdp statistics
<instance instance-name>
<logical-system (all | logical-system-name)>
<peer peer-address>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display statistics about Multicast Source Discovery Protocol (MSDP) peers.

Options none—Display statistics about all MSDP peers for all routing instances.

instance instance-name—(Optional) Display statistics about a specific MSDP instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

peer peer-address—(Optional) Display statistics about a particular MSDP peer.

Required Privilege
Level

view

Related
Documentation

clear msdp statistics on page 1132•

List of Sample Output showmsdp statistics on page 1260
showmsdp statistics peer on page 1260

Output Fields Table54onpage 1258describes theoutput fields for the showmsdpstatisticscommand.

Output fields are listed in the approximate order in which they appear.

Table 54: showmsdp statistics Output Fields

Field DescriptionField Name

Number of times all peers have exceeded configured active source
limits.

Global active source limit
exceeded

Configured number of active source messages accepted by the
device.

Global active source limit
maximum

Configured threshold for applying random early discard (RED) to
drop some but not all MSDP active source messages.

Global active source limit
threshold

Threshold at which a warning message is logged (percentage of
the number of active source messages accepted by the device).

Global active source limit
log-warning

Time (in seconds) between consecutive log messages.Global active source limit
log interval
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Table 54: showmsdp statistics Output Fields (continued)

Field DescriptionField Name

Address of peer.Peer

How long ago the peer state changed.Last State Change

How long ago the last message was received from the peer.Lastmessage received from
the peer

Number of reverse path forwarding (RPF) failures.RPF Failures

Number of times the remote peer closed.Remote Closes

Number of peer timeouts.Peer Timeouts

Number of source-active messages sent.SAmessages sent

Number of source-active messages received.SAmessages received

Number of source-active request messages sent.SA requestmessages sent

Number of source-active request messages received.SA requestmessages
received

Number of source-active responsemessages sent.SAresponsemessagessent

Number of source-active responsemessages received.SA responsemessages
received

Entry Count is a field within SAmessage that defines howmany
source/group tuples are present in the SAmessage. The counter is
incrementedeach timeanSAwithanEntryCountof zero is received.

SAmessages with zero
Entry Count received

Number of times this peer has exceeded configured source-active
limits.

Active source exceeded

Configured number of active source messages accepted by this
peer.

Active sourceMaximum

Configured threshold on this peer for applying randomearly discard
(RED) to drop some but not all MSDP active source messages.

Active source threshold

Configured threshold on this peer at which a warning message is
logged (percentage of the number of active source messages
accepted by the device).

Active source log-warning

Time (in seconds) between consecutive logmessages on this peer.Active source log-interval

Number of keepalive messages sent.Keepalivemessages sent
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Table 54: showmsdp statistics Output Fields (continued)

Field DescriptionField Name

Number of keepalive messages received.Keepalivemessages
received

Number of unknownmessages received.Unknownmessages
received

Number of error messages received.Error messages received

Sample Output

showmsdp statistics

user@host> showmsdp statistics
Global active source limit exceeded: 0
Global active source limit maximum: 10
Global active source limit threshold: 8
Global active source limit log-warning: 60
Global active source limit log interval: 60

Peer: 10.255.245.39
Last State Change: 11:54:49 (00:24:59)
Last message received from peer: 11:53:32 (00:26:16)
RPF Failures: 0
Remote Closes: 0
Peer Timeouts: 0
SA messages sent: 376
SA messages received: 459
SA messages with zero Entry Count received: 0
SA request messages sent: 0
SA request messages received: 0
SA response messages sent: 0
SA response messages received: 0
Active source exceeded: 0
Active source Maximum: 10
Active source threshold: 8
Active source log-warning: 60
Active source log-interval 120
Keepalive messages sent: 17
Keepalive messages received: 19
Unknown messages received: 0
Error messages received: 0

showmsdp statistics peer

user@host> showmsdp statistics peer 10.255.182.140
Peer: 10.255.182.140
    Last State Change: 8:19:23 (00:01:08)
    Last message received from peer: 8:20:05 (00:00:26)
    RPF Failures: 0
    Remote Closes: 0
    Peer Timeouts: 0
    SA messages sent: 17
    SA messages received: 16
    SA request messages sent: 0
    SA request messages received: 0
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    SA response messages sent: 0
    SA response messages received: 0
    Active source exceeded: 20
    Active source Maximum: 10
    Active source threshold: 8
    Active source log-warning: 60
    Active source log-interval: 120
    Keepalive messages sent: 0
    Keepalive messages received: 0
    Unknown messages received: 0
    Error messages received: 0
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showmulticast backup-pe-groups

Syntax showmulticast backup-pe-groups
<address pe-address>
<group group-name>
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 9.0.

Description Display backup PE router group information when ingress PE redundancy is configured.

Ingress PE redundancy provides a backup resource when point-to-multipoint LSPs are

configured for multicast distribution.

Options none—Display standard information about all backup PE groups.

address pe-address—(Optional) Display the groups that a PE address is associatedwith.

group group—(Optional) Display the backup PE group information for a particular group.

instance instance-name—(Optional) Display backup PE group information for a specific

multicast instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output showmulticast backup-pe-groups on page 1263

Output Fields Table55onpage 1262describes theoutput fields for the showmulticastbackup-pe-groups

command. Output fields are listed in the approximate order in which they appear.

Table 55: showmulticast backup-pe-groups Output Fields

Field DescriptionField Name

Group name.Backup PE Group

Primary PE router. Address of the PE router that is currently forwarding traffic on the static route.Designated PE

Number of times that the designated PE router has transitioned from themost eligible PE router
to a backup PE router and back again to the most eligible PE router.

Transitions

Time of the most recent transition.Last Transition

Address of the local PE router.Local Address

List of PE routers that are configured to be backups for the group.Backup PE List
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Sample Output

showmulticast backup-pe-groups

user@host> showmulticast backup-pe-groups
Instance: master

Backup PE group: b1
    Designated PE:   10.255.165.7
    Transitions:     1
    Last Transition: 03:15:01
    Local Address:   10.255.165.7
    Backup PE List:  
                     10.255.165.8

Backup PE group: b2
    Designated PE:   10.255.165.7
    Transitions:     2
    Last Transition: 02:58:20
    Local Address:   10.255.165.7
    Backup PE List:
                     10.255.165.9
                     10.255.165.8
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showmulticast flow-map

List of Syntax Syntax on page 1264

Syntax (EX Series Switch and the QFX Series) on page 1264

Syntax showmulticast flow-map
<brief | detail>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

showmulticast flow-map
<brief | detail>

Release Information Command introduced in Junos OS Release 8.2.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display configuration information about IP multicast flowmaps.

Options none—Display configuration information about IP multicast flowmaps on all systems.

brief | detail—(Optional) Display the specified level of output.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output showmulticast flow-map on page 1265
showmulticast flow-map detail on page 1265

Output Fields Table 56 on page 1264 describes the output fields for the showmulticast flow-map

command. Output fields are listed in the approximate order in which they appear.

Table 56: showmulticast flow-mapOutput Fields

Levels of OutputField DescriptionField Name

All levelsName of the flowmap.Name

All levelsName of the policy associated with the flowmap.Policy

All levelsCache timeout value assigned to the flowmap.Cache-timeout

All levelsBandwidth setting associated with the flowmap.Bandwidth

noneWhether or not adaptive mode is enabled for the flowmap.Adaptive

detailName of the flowmap.Flow-map
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Table 56: showmulticast flow-mapOutput Fields (continued)

Levels of OutputField DescriptionField Name

detailWhether or not adaptive mode is enabled for the flowmap.Adaptive
Bandwidth

detailRedundant sources defined for the same destination group.RedundantSources

Sample Output

showmulticast flow-map

user@host> showmulticast flow-map
Instance: master
Name            Policy                  Cache timeout        Bandwidth Adaptive
map2            policy2                         never          2000000 no
map1            policy1                    60 seconds          2000000 no

Sample Output

showmulticast flow-map detail

user@host> showmulticast flow-map detail
Instance: master
Flow-map: map1
    Policy:             policy1
    Cache Timeout:      600 seconds
    Bandwidth:          2000000
    Adaptive Bandwidth: yes
    Redundant Sources:  11.11.11.11
    Redundant Sources:  11.11.11.12
    Redundant Sources:  11.11.11.13
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showmulticast forwarding-cache statistics

Syntax showmulticast forwarding-cache statistics
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 12.2.

Description Display IP multicast forwarding cache statistics.

Options none—Display multicast forwarding cache statistics for all supported address families

for all routing instances.

inet | inet6—(Optional) Display multicast forwarding cache statistics for IPv4 or IPv6

family addresses, respectively.

instance instance-name—(Optional) Display multicast forwarding cache statistics for a

specific routing instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear multicast forwarding-cache on page 1135•

List of Sample Output showmulticast forwarding-cache statistics on page 1267
showmulticast forwarding-cache statistics instance on page 1267

Output Fields Table57onpage 1266describes theoutput fields for the showmulticast forwarding-cache

statistics command. Output fields are listed in the approximate order in which they

appear.

Table 57: showmulticast forwarding-cache statistics Output Fields

Field DescriptionField Name

Name of the routing instance for which multicast forwarding cache statistics are displayed.Instance

Protocol family for which multicast forwarding cache statistics are displayed: ALL, INET, or INET6.Family

Maximum number of multicast forwarding cache entries that can be added to the cache. When the
number of entries reaches the configured threshold, the device suspends adding newmulticast
forwarding cache entries.

Suppress Threshold

Number of multicast forwarding cache entries that must be reached before the device creates new
multicast forwarding cache entries. When the total number of multicast forwarding cache entries is
below the reuse value, the device resumes adding newmulticast forwarding cache entries.

Reuse Value
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Table 57: showmulticast forwarding-cache statistics Output Fields (continued)

Field DescriptionField Name

Threshold at which a warning message is logged (percentage of the suppress threshold).Warning Threshold

Number of currently usedmulticast forwarding cache entries.Currently Used Entries

Sample Output

showmulticast forwarding-cache statistics

user@host> showmulticast forwarding-cache statistics
Instance: master Family: INET
Suppress Threshold                     100
Reuse Value                             80
Warning Threshold                       90
Currently Used Entries                 101

Instance: master Family: INET6
Suppress Threshold                      50
Reuse Value                             50
Warning Threshold                       80
Currently Used Entries                   3

showmulticast forwarding-cache statistics instance

user@host> showmulticast forwarding-cache statistics instance VPN-A
Instance: VPN-A Family: ALL
Suppress Threshold                      20
Reuse Value                             16
Warning Threshold                       50
Currently Used Entries                  17
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showmulticast interface

List of Syntax Syntax on page 1268

Syntax (EX Series Switch and the QFX Series) on page 1268

Syntax showmulticast interface
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

showmulticast interface

Release Information Command introduced in Junos OS Release 8.3.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display bandwidth information about IP multicast interfaces.

Options none—Display all interfaces that havemulticast configured.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output showmulticast interface on page 1269

Output Fields Table58onpage1268describestheoutput fieldsfor theshowmulticast interfacecommand.

Output fields are listed in the approximate order in which they appear.

Table 58: showmulticast interface Output Fields

Field DescriptionField Name

Name of the multicast interface.Interface

Maximum bandwidth setting, in bits per second, for this interface.Maximumbandwidth (bps)

Amountofbandwidth, inbitsper second, remainingon the interface.Remainingbandwidth(bps)

Amount of bandwidth, in bits per second, used by any flows that
are mapped to the interface.

NOTE: Adding themappedbandwidthdeduction value to the local
bandwidth deduction value results in the total deduction value for
the interface.

This field does not appear in the output when the no QoS
adjustment feature is disabled.

Mapped bandwidth
deduction (bps)
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Table 58: showmulticast interface Output Fields (continued)

Field DescriptionField Name

Amountofbandwidth, inbitsper second, usedbyanymapped flows
that are traversing the interface.

NOTE: Adding themappedbandwidthdeduction value to the local
bandwidth deduction value results in the total deduction value for
the interface.

This field does not appear in the output when the no QoS
adjustment feature is disabled.

Local bandwidth deduction
(bps)

State of the reverse OIF mapping feature (on or off).

NOTE: This field does not appear in the output when the no QoS
adjustment feature is disabled.

Reverse OIFmapping

State of the no QoS adjustment feature (on or off) for interfaces
that are using reverse OIF mapping.

NOTE: This field does not appear in the output when the no QoS
adjustment feature is disabled.

Reverse OIFmapping no
QoS adjustment

Amount of time amapped interface remains active after the last
mapping ends.

NOTE: This field does not appear in the output when the no QoS
adjustment feature is disabled.

Leave timer

State (on) of the no QoS adjustment feature when this feature is
enabled.

NOTE: This field does not appear in the output when the no QoS
adjustment feature is disabled.

NoQoS adjustment

Sample Output

showmulticast interface

user@host> showmulticast interface
Interface                Maximum bandwidth (bps) Remaining bandwidth (bps)
fe-0/0/3                                10000000                         0
fe-0/0/3.210                            10000000                  –2000000
fe-0/0/3.220                           100000000                 100000000
fe-0/0/3.230                            20000000                  18000000
fe-0/0/2.200                           100000000                 100000000
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showmulticast mrinfo

Syntax showmulticast mrinfo
<host>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display configuration information about IP multicast networks, including neighboring

multicast router addresses.

Options none—Display configuration information about all multicast networks.

host—(Optional) Display configuration information about a particular host. Replace host

with a hostname or IP address.

Required Privilege
Level

view

List of Sample Output showmulticast mrinfo on page 1271

Output Fields Table59onpage 1270describes theoutput fields for the showmulticastmrinfocommand.

Output fields are listed in the approximate order in which they appear.

Table 59: showmulticast mrinfo Output Fields

Field DescriptionField Name

Query address, hostname (DNS name or IP address of the source address), andmulticast protocol
version or the software version of another vendor.

source-address

Queried router interface address and directly attached neighbor interface address, respectively.ip-address-1--->ip-address-2

Name or IP address of neighbor.(name or ip-address)

Neighbor's multicast profile:

• metric—Alwayshasavalueof 1, becausemrinfoqueries thedirectly connected interfacesofadevice.

• threshold—Multicast threshold time-to-live (TTL). The range of values is 0 through 255.

• type—Multicast connection type: pim or tunnel.

• flags—Flags for this route:

• querier—Queried router is the designated router for the neighboring session.

• leaf—Link is a leaf in the multicast network.

• down—Link status indicator.

[metric/threshold/type/
flags]
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Sample Output

showmulticast mrinfo

user@host> showmulticast mrinfo 10.35.4.1
10.35.4.1 (10.35.4.1) [version 12.0]:
  192.168.195.166 -> 0.0.0.0 (local) [1/0/pim/querier/leaf]
  10.38.20.1 -> 0.0.0.0 (local) [1/0/pim/querier/leaf]
  10.47.1.1 -> 10.47.1.2 (10.47.1.2) [1/5/pim]
  0.0.0.0 -> 0.0.0.0 (local) [1/0/pim/down]

1271Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



showmulticast next-hops

List of Syntax Syntax on page 1272

Syntax (EX Series Switch and the QFX Series) on page 1272

Syntax showmulticast next-hops
<brief | detail>
<identifier-number>
<inet | inet6>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

showmulticast next-hops
<brief | detail>
<identifier-number>
<inet | inet6>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 option introduced in Junos OS Release 10.0 for EX Series switches.

detailoptiondisplayofnext-hop IDnumber introduced in JunosOSRelease 11.1 forMSeries

and T Series routers and EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Support for bidirectional PIM added in Junos OS Release 12.1.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display the entries in the IP multicast next-hop table.

Options none—Display standard information about all entries in themulticast next-hop table for

all supported address families.

brief | detail—(Optional) Display the specified level of output.

When you include the detail option on M Series and T Series routers and EX Series

switches, the downstream interface name includes the next-hop ID number in

parentheses, in the form fe-0/1/2.0-(1048574)where 1048574 is the next-hop ID

number.

identifier-number—(Optional) Show a particular next hop by ID number. The range of

values is 1 through 65,535.

inet | inet6—(Optional) Display entries for IPv4 or IPv6 family addresses, respectively.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output showmulticast next-hops on page 1273
showmulticast next-hops (Bidirectional PIM on page 1273
showmulticast next-hops brief on page 1274
showmulticast next-hops detail on page 1274
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Output Fields Table 60 on page 1273 describes the output fields for the showmulticast next-hops

command. Output fields are listed in the approximate order in which they appear.

Table 60: showmulticast next-hops Output Fields

Field DescriptionField Name

Protocol family (such as INET).Family

Next-hop identifier of theprefix. The identifier is returnedby the routingdevice's
Packet Forwarding Engine.

ID

Number of cache entries that are using this next hop.Refcount

Kernel reference count for the next hop.KRefcount

Interface names associated with eachmulticast next-hop ID.Downstream
interface

List of interfaces that accept incoming traffic. Only shown for routes that do
not use strict RPF-based forwarding, for example for bidirectional PIM.

Incoming interface
list

Sample Output

showmulticast next-hops

user@host> showmulticast next-hops
Family: INET
ID      Refcount  KRefcount Downstream interface
262142          4          2 so-1/0/0.0
262143          2          1 mt-1/1/0.49152
262148          2          1 mt-1/1/0.32769

showmulticast next-hops (Bidirectional PIM

user@host> showmulticast next-hops
Family: INET
ID          Refcount KRefcount Downstream interface
2097151            8         4 ge-0/0/1.0

Family: INET6
ID          Refcount KRefcount Downstream interface
2097157            2         1 ge-0/0/1.0

Family: Incoming interface list
ID          Refcount KRefcount Downstream interface
513                5         2 lo0.0
                               ge-0/0/1.0
514                5         2 lo0.0
                               ge-0/0/1.0
                               xe-4/1/0.0
515                3         1 lo0.0
                               ge-0/0/1.0
                               xe-4/1/0.0
544                1         0 lo0.0
                               xe-4/1/0.0

1273Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



showmulticast next-hops brief

The output for the showmulticast next-hops brief command is identical to that for the

showmulticast next-hops command. For sample output, see showmulticast next-hops
on page 1273.

showmulticast next-hops detail

user@host> showmulticast next-hops detail
Family: INET
ID          Refcount KRefcount Downstream interface
1048577            2         1 fe-0/1/2.0-(1048574)
                               ge-0/2/3.0-(1048576)
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showmulticast pim-to-igmp-proxy

List of Syntax Syntax on page 1275

Syntax (EX Series Switch and the QFX Series) on page 1275

Syntax showmulticast pim-to-igmp-proxy
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

showmulticast pim-to-igmp-proxy
<instance instance-name>

Release Information Command introduced in Junos OS Release 9.6.

Command introduced in Junos OS Release 9.6 for EX Series switches.

instance option introduced in Junos OS Release 10.0.

instance option introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display configuration information about PIM-to-IGMPmessage translation, also known

as PIM-to-IGMP proxy.

Options none—Display configuration information about PIM-to-IGMPmessage translation for all

routing instances.

instance instance-name—(Optional)Displayconfiguration informationaboutPIM-to-IGMP

message translation for a specific multicast instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output showmulticast pim-to-igmp-proxy on page 1276
showmulticast pim-to-igmp-proxy instance on page 1276

Output Fields Table61onpage 1275describes theoutput fields for the showmulticastpim-to-igmp-proxy

command. Output fields are listed in the order in which they appear.

Table 61: showmulticast pim-to-igmp-proxy Output Fields

Field DescriptionField Name

Routing instance. Default instance ismaster (inet.0 routing table).Instance

State of PIM-to-IGMPmessage translation, also known as
PIM-to-IGMPproxy, on theconfiguredupstream interfaces:enabled
or disabled.

Proxy state

Name of upstream interface (nomore than two allowed) onwhich
PIM-to-IGMPmessage translation is configured.

interface-name
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Sample Output

showmulticast pim-to-igmp-proxy

user@host> showmulticast pim-to-igmp-proxy
Instance: master Proxy state: enabled
ge-0/1/0.1
ge-0/1/0.2

showmulticast pim-to-igmp-proxy instance

user@host> showmulticast pim-to-igmp-proxy instance VPN-A
Instance: VPN-A Proxy state: enabled
ge-0/1/0.1
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showmulticast pim-to-mld-proxy

List of Syntax Syntax on page 1277

Syntax (EX Series Switch and the QFX Series) on page 1277

Syntax showmulticast pim-to-mld-proxy
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

showmulticast pim-to-mld-proxy
<instance instance-name>

Release Information Command introduced in Junos OS Release 9.6.

Command introduced in Junos OS Release 9.6 for EX Series switches.

instance option introduced in Junos OS Release 10.3.

instance option introduced in Junos OS Release 10.3 for EX Series switches.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display configuration information about PIM-to-MLDmessage translation, also known

as PIM-to-MLD proxy.

Options none—Display configuration information about PIM-to-MLDmessage translation for all

routing instances.

instance instance-name—(Optional)Displayconfiguration informationaboutPIM-to-MLD

message translation for a specific multicast instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output showmulticast pim-to-mld-proxy on page 1278
showmulticast pim-to-mld-proxy instance on page 1278

Output Fields Table62onpage 1277describes theoutput fields for the showmulticastpim-to-mld-proxy

command. Output fields are listed in the order in which they appear.

Table 62: showmulticast pim-to-mld-proxy Output Fields

Field DescriptionField Name

State of PIM-to-MLDmessage translation, also known as
PIM-to-MLD proxy, on the configured upstream interfaces: enabled
or disabled.

Proxy state

Name of upstream interface (nomore than two allowed) onwhich
PIM-to-MLDmessage translation is configured.

interface-name
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Sample Output

showmulticast pim-to-mld-proxy

user@host> showmulticast pim-to-mld-proxy
Instance: master Proxy state: enabled
ge-0/5/0.1
ge-0/5/0.2

showmulticast pim-to-mld-proxy instance

user@host> showmulticast pim-to-mld-proxy instance VPN-A
Instance: VPN-A Proxy state: enabled
ge-0/5/0.1
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showmulticast route

List of Syntax Syntax on page 1279

Syntax (EX Series Switch and the QFX Series) on page 1279

Syntax showmulticast route
<brief | detail | extensive | summary>
<active | all | inactive>
<group group>
<inet | inet6>
<instance instance name>
<logical-system (all | logical-system-name)>
<regular-expression>
<source-prefix source-prefix>

Syntax (EX Series
Switch and the QFX

Series)

showmulticast route
<brief | detail | extensive | summary>
<active | all | inactive>
<group group>
<inet | inet6>
<instance instance name>
<regular-expression>
<source-prefix source-prefix>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Support for bidirectional PIM added in Junos OS Release 12.1.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display theentries in the IPmulticast forwarding table. Youcandisplay similar information

with the show route table inet.1 command.

NOTE: On all SRX Series devices, when amulticast route is not available,
pending sessions are not torn down, and subsequent packets are queued. If
nomulticast route resolve comes back, then the traffic flow has to wait for
the pending session to timed out. Then packets can trigger new pending
session create and route resolve.

Options none—Display standard information about all entries in the multicast forwarding table

for all routing instances.

brief | detail | extensive | summary—(Optional) Display the specified level of output.

active | all | inactive—(Optional)Display all active entries, all entries, or all inactive entries,

respectively, in the multicast forwarding table.

group group—(Optional) Display the cache entries for a particular group.
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inet | inet6—(Optional) Displaymulticast forwarding table entries for IPv4 or IPv6 family

addresses, respectively.

instance instance-name—(Optional) Display entries in the multicast forwarding table for

a specific multicast instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

regular-expression—(Optional) Display information about themulticast forwarding table

entries that match a UNIX OS-style regular expression.

source-prefix source-prefix—(Optional) Display the cache entries for a particular source

prefix.

Required Privilege
Level

view

Related
Documentation

Example: Configuring Bidirectional PIM on page 195•

List of Sample Output showmulticast route on page 1282
showmulticast route (Bidirectional PIM) on page 1282
showmulticast route brief on page 1283
showmulticast route detail on page 1283
showmulticast route extensive (Bidirectional PIM) on page 1283
showmulticast route instance <instance-name> extensive on page 1284
showmulticast route summary on page 1284

Output Fields Table63onpage 1280describes theoutput fields for the showmulticast routecommand.

Output fields are listed in the approximate order in which they appear.

Table 63: showmulticast route Output Fields

Level of OutputField DescriptionField Name

All levelsIPv4 address family (INET) or IPv6 address family (INET6).family

All levelsGroup address.

For any-source multicast routes, for example for bidirectional PIM, the group
address includes the prefix length.

Group

All levelsPrefix and length of the source as it is in the multicast forwarding table.Source

All levelsList of interfaces that accept incoming traffic. Only shown for routes that do
not use strict RPF-based forwarding, for example for bidirectional PIM.

Incoming interface
list

All levelsName of the interface on which the packet with this source prefix is expected
to arrive.

Upstreaminterface

All levelsWhenmulticast-only fast reroute (MoFRR) is enabled, a PIM router propagates
join messages on two upstream RPF interfaces to receive multicast traffic on
both links for the same join request.

Upstream rpf
interface list
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Table 63: showmulticast route Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsList of interface names towhich the packet with this source prefix is forwarded.Downstream
interface list

extensiveTotal number of outgoing interfaces for each (S,G) entry.Number of
outgoing interfaces

detail extensiveName of the multicast session.Sessiondescription

detail extensiveRate at which packets are being forwarded for this source and group entry (in
Kbps and pps), and number of packets that have been forwarded to this prefix.
If one ormore of the kilobits per second packet forwarding statistic queries fails
or times out, the statistics field displays Forwarding statistics are not available.

NOTE: On QFX Series switches and OCX Series switches, this field does not
report valid statistics.

Statistics

detail extensiveNext-hop identifier of theprefix. The identifier is returnedby the routingdevice’s
Packet Forwarding Engine and is also displayed in the output of the show
multicast nexthops command.

Next-hop ID

detail extensiveFor bidirectional PIM, incoming interface list identifier.

Identifiers for interfaces that accept incoming traffic. Only shown for routes
that do not use strict RPF-based forwarding, for example for bidirectional PIM.

Incoming interface
list ID

detail extensiveTheprotocol thatmaintains the activemulticast forwarding route for this group
or source.

When the showmulticast route extensive command is used with the
display-origin-protocol option, the field name is only Protocol and notUpstream
Protocol. However, this field also displays the protocol that installed the active
route.

Upstreamprotocol

summaryType of multicast route. Values can be (S,G) or (*,G).Route type

summary extensiveWhether the group is Active or Inactive.Route state

summaryNumber of multicast routes.Route count

extensiveWhether the prefix is pruned or forwarding.Forwarding state

extensiveNumber of seconds until the prefix is removed from themulticast forwarding
table.Avalueofnever indicatesapermanent forwardingentry.Avalueof forever
indicates routes that do not have keepalive times.

Cache
lifetime/timeout

extensiveNumber of times that the upstream interface was not available.Wrong incoming
interface
notifications

extensiveTime since the creation of a multicast route.Uptime

1281Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



Sample Output

showmulticast route

user@host> showmulticast route
Family: INET

Group: 228.0.0.0
    Source: 10.255.14.144/32
    Upstream interface: local
    Downstream interface list:
        so-1/0/0.0

Group: 239.1.1.1
    Source: 10.255.14.144/32
    Upstream interface: local
    Downstream interface list:
        so-1/0/0.0

Group: 239.1.1.1
    Source: 10.255.70.15/32
    Upstream interface: so-1/0/0.0
    Downstream interface list:
        mt-1/1/0.1081344

Family: INET6

showmulticast route (Bidirectional PIM)

user@host> showmulticast route
Family: INET

Group: 224.1.1.0/24
    Source: *
    Incoming interface list: 
        lo0.0 ge-0/0/1.0
    Downstream interface list: 
        ge-0/0/1.0

Group: 224.1.3.0/24
    Source: *
    Incoming interface list: 
        lo0.0 ge-0/0/1.0 xe-4/1/0.0
    Downstream interface list: 
        ge-0/0/1.0

Group: 225.1.1.0/24
    Source: *
    Incoming interface list: 
        lo0.0 ge-0/0/1.0
    Downstream interface list: 
        ge-0/0/1.0

Group: 225.1.3.0/24
    Source: *
    Incoming interface list: 
        lo0.0 ge-0/0/1.0 xe-4/1/0.0
    Downstream interface list: 
        ge-0/0/1.0
Family: INET6
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showmulticast route brief

The output for the showmulticast route brief command is identical to that for the show

multicast route command. For sample output, see showmulticast routeonpage 1282or
showmulticast route (Bidirectional PIM) on page 1282.

showmulticast route detail

user@host> showmulticast route detail
Family: INET

Group: 228.0.0.0
    Source: 10.255.14.144/32
    Upstream interface: local
    Downstream interface list:
        so-1/0/0.0
    Session description: Unknown
    Statistics: 8 kBps, 100 pps, 45272 packets
    Next-hop ID: 262142
    Upstream protocol: PIM

Group: 239.1.1.1
    Source: 10.255.14.144/32
    Upstream interface: local
    Downstream interface list:
        so-1/0/0.0
    Session description: Administratively Scoped
    Statistics: 0 kBps, 0 pps, 13404 packets
    Next-hop ID: 262142
    Upstream protocol: PIM

Group: 239.1.1.1
    Source: 10.255.70.15/32
    Upstream interface: so-1/0/0.0
    Downstream interface list:
        mt-1/1/0.1081344
    Session description: Administratively Scoped
    Statistics: 46 kBps, 1000 pps, 921077 packets

    Next-hop ID: 262143
    Upstream protocol: PIM

Family: INET6

showmulticast route extensive (Bidirectional PIM)

user@host> showmulticast route extensive
Family: INET

Group: 224.1.1.0/24
    Source: *
    Incoming interface list: 
        lo0.0 ge-0/0/1.0
    Downstream interface list: 
        ge-0/0/1.0
    Number of outgoing interfaces: 1
    Session description: NOB Cross media facilities
    Statistics: 0 kBps, 0 pps, 0 packets
    Next-hop ID: 2097153
    Incoming interface list ID: 585
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    Upstream protocol: PIM
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0

Group: 224.1.3.0/24
    Source: *
    Incoming interface list: 
        lo0.0 ge-0/0/1.0 xe-4/1/0.0
    Downstream interface list: 
        ge-0/0/1.0
    Number of outgoing interfaces: 1
    Session description: NOB Cross media facilities
    Statistics: 0 kBps, 0 pps, 0 packets
    Next-hop ID: 2097153
    Incoming interface list ID: 589
    Upstream protocol: PIM
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 0

Family: INET6

showmulticast route instance <instance-name> extensive

user@host> showmulticast route instancemvpn extensive
Family: INET

Group: 239.10.10.10
    Source: 2.0.0.2/32 
    Upstream interface: xe-0/0/0.102
    Downstream interface list: 
        xe-10/3/0.0 xe-0/3/0.0 xe-0/0/0.106 xe-0/0/0.105 
        xe-0/0/0.103 xe-0/0/0.104 xe-0/0/0.107 xe-0/0/0.108 
    Session description: Administratively Scoped
    Statistics: 256 kBps, 3998 pps, 670150 packets
    Next-hop ID: 1048579
    Upstream protocol: MVPN
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: forever
    Wrong incoming interface notifications: 58
    Uptime: 00:00:04

showmulticast route summary

user@host>showmulticast route summary
Instance: master Family: INET

Route type   Route state    Route count
(S,G)             Active             2
(S,G)             Inactive           3

Instance: master Family: INET6
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showmulticast rpf

List of Syntax Syntax on page 1285

Syntax (EX Series Switch and the QFX Series) on page 1285

Syntax showmulticast rpf
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>
<prefix>
<summary>

Syntax (EX Series
Switch and the QFX

Series)

showmulticast rpf
<inet | inet6>
<instance instance-name>
<prefix>
<summary>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display information about multicast reverse-path-forwarding (RPF) calculations.

Options none—Display RPF calculation information for all supported address families.

inet | inet6—(Optional) Display the RPF calculation information for IPv4 or IPv6 family

addresses, respectively.

instance instance-name—(Optional)Display informationaboutmulticastRPFcalculations

for a specific multicast instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

prefix—(Optional) Display the RPF calculation information for the specified prefix.

summary—(Optional) Display a summary of all multicast RPF information.

Required Privilege
Level

view

List of Sample Output showmulticast rpf on page 1286
showmulticast rpf inet6 on page 1287
showmulticast rpf prefix on page 1288
showmulticast rpf summary on page 1288
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Output Fields Table 64 on page 1286 describes the output fields for the showmulticast rpf command.

Output fields are listed in the approximate order in which they appear.

Table 64: showmulticast rpf Output Fields

Field DescriptionField Name

Name of the routing instance. (Displayed whenmulticast is
configured within a routing instance.)

Instance

Prefix and lengthof the sourceas it exists in themulticast forwarding
table.

Source prefix

How the route was learned.Protocol

Upstream RPF interface.

NOTE: The displayed interface information does not apply to
bidirectional PIM RP addresses. This is because the showmulticast
rpf command does not take into account equal-cost paths or the
designated forwarder. For accurate upstream RPF interface
information, alwaysuse the showpimjoinextensivecommandwhen
bidirectional PIM is configured.

Interface

Upstream RPF neighbor.

NOTE: The displayed neighbor information does not apply to
bidirectional PIM. This is because the showmulticast rpf command
does not take into account equal-cost paths or the designated
forwarder. For accurateupstreamRPFneighbor information, always
use the show pim join extensive command when bidirectional PIM
is configured.

Neighbor

Sample Output

showmulticast rpf

user@host> showmulticast rpf

Multicast RPF table: inet.0, 12 entries

0.0.0.0/0
    Protocol: Static

10.255.14.132/32
    Protocol: Direct
    Interface: lo0.0

10.255.245.91/32
    Protocol: IS-IS
    Interface: so-1/1/1.0
    Neighbor: 192.168.195.21

127.0.0.1/32
Inactive172.16.0.0/12
Protocol: Static
Interface: fxp0.0
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Neighbor: 192.168.14.254

192.168.0.0/16
Protocol: Static
Interface: fxp0.0
Neighbor: 192.168.14.254

192.168.14.0/24
Protocol: Direct
Interface: fxp0.0

192.168.14.132/32
Protocol: Local

192.168.195.20/30
Protocol: Direct
Interface: so-1/1/1.0

192.168.195.22/32
Protocol: Local

192.168.195.36/30
Protocol: IS-IS
Interface: so-1/1/1.0
Neighbor: 192.168.195.21

showmulticast rpf inet6

user@host> showmulticast rpf inet6

Multicast RPF table: inet6.0, 12 entries

::10.255.14.132/128
    Protocol: Direct
    Interface: lo0.0

::10.255.245.91/128
Protocol: IS-IS
Interface: so-1/1/1.0
Neighbor: fe80::2a0:a5ff:fe28:2e8c

::192.168.195.20/126
Protocol: Direct
Interface: so-1/1/1.0

::192.168.195.22/128
Protocol: Local

::192.168.195.36/126
Protocol: IS-IS
Interface: so-1/1/1.0
Neighbor: fe80::2a0:a5ff:fe28:2e8c

::192.168.195.76/126
Protocol: Direct
Interface: fe-2/2/0.0

::192.168.195.77/128
Protocol: Local
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fe80::/64
Protocol: Direct
Interface: so-1/1/1.0

fe80::290:69ff:fe0c:993a/128
Protocol: Local

fe80::2a0:a5ff:fe12:84f/128
Protocol: Direct
Interface: lo0.0

ff02::2/128
Protocol: PIM

ff02::d/128
Protocol: PIM

showmulticast rpf prefix

user@host> showmulticast rpf ff02::/16

Multicast RPF table: inet6.0, 13 entries

ff02::2/128
    Protocol: PIM

ff02::d/128
    Protocol: PIM

...

showmulticast rpf summary

user@host> showmulticast rpf summary

Multicast RPF table: inet.0, 16 entries
Multicast RPF table: inet6.0, 12 entries
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showmulticast scope

List of Syntax Syntax on page 1289

Syntax (EX Series Switch and the QFX Series) on page 1289

Syntax showmulticast scope
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

showmulticast scope
<inet | inet6>
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display administratively scoped IPmulticast information.

Options none—Display standard informationaboutadministratively scopedmulticast information

for all supported address families in all routing instances.

inet | inet6—(Optional) Display scopedmulticast information for IPv4 or IPv6 family

addresses, respectively.

instance instance-name—(Optional) Display administratively scoped information for a

specific multicast instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output showmulticast scope on page 1290
showmulticast scope inet on page 1290
showmulticast scope inet6 on page 1290

Output Fields Table65onpage 1289describes theoutput fields for the showmulticastscopecommand.

Output fields are listed in the approximate order in which they appear.

Table 65: showmulticast scope Output Fields

Field DescriptionField Name

Name of the multicast scope.Scope name

Range of multicast groups that are scoped.Group Prefix

Interface that is the boundary of the administrative scope.Interface
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Table 65: showmulticast scope Output Fields (continued)

Field DescriptionField Name

Number of kernel resolve rejects.Resolve Rejects

Sample Output

showmulticast scope

user@host> showmulticast scope
                                                                  Resolve
Scope name           Group Prefix       Interface                 Rejects
232-net              232.232.0.0/16     fe-0/0/0.1                      0
local                239.255.0.0/16     fe-0/0/0.1                      0
local                ff05::/16          fe-0/0/0.1                      0
larry                ff05::1234/128     fe-0/0/0.1                      0

showmulticast scope inet

user@host> showmulticast scope inet
                                                                  Resolve
Scope name           Group Prefix       Interface                 Rejects
232-net              232.232.0.0/16     fe-0/0/0.1                      0
local                239.255.0.0/16     fe-0/0/0.1                      0

showmulticast scope inet6

user@host> showmulticast scope inet6
                                                                  Resolve
Scope name           Group Prefix       Interface                 Rejects
local                ff05::/16          fe-0/0/0.1                      0
larry                ff05::1234/128     fe-0/0/0.1                      0
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showmulticast sessions

List of Syntax Syntax on page 1291

Syntax (EX Series Switch and the QFX Series) on page 1291

Syntax showmulticast sessions
<brief | detail | extensive>
<logical-system (all | logical-system-name)>
<regular-expression>

Syntax (EX Series
Switch and the QFX

Series)

showmulticast sessions
<brief | detail | extensive>
<regular-expression>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display information about announced IPmulticast sessions.

NOTE: On all SRX Series devices, only 100 packets can be queued during
pending (S, G) route. However, whenmultiple multicast sessions enter the
route resolve process at the same time, buffer resources are not sufficient
to queue 100 packets for each session.

Options none—Display standard informationaboutallmulticast sessions for all routing instances.

brief | detail | extensive—(Optional) Display the specified level of output.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

regular-expression—(Optional)Display informationaboutannouncedsessions thatmatch

a UNIX-style regular expression.

Required Privilege
Level

view

List of Sample Output showmulticast sessions on page 1292
showmulticast sessions regular-expression detail on page 1292

Output Fields Table66onpage1291describes theoutput fields for theshowmulticastsessionscommand.

Output fields are listed in the approximate order in which they appear.

Table 66: showmulticast sessions Output Fields

Field DescriptionField Name

Name of the known announcedmulticast sessions.session-name
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Sample Output

showmulticast sessions

user@host> showmulticast sessions
1-Department of Biological Sciences, LSU
  ...
  Monterey Bay - DockCam
  Monterey Bay - JettyCam
  Monterey Bay - StandCam
  Monterey DockCam
  Monterey DockCam / ROV cam
  ...
  NASA TV (MPEG-1)
  ...
  UO Broadcast - NASA Videos - 25 Years of Progress
  UO Broadcast - NASA Videos - Journey through the Solar System
  UO Broadcast - NASA Videos - Life in the Universe
  UO Broadcast - NASA Videos - Nasa and the Airplane
  UO Broadcasts OPB's Oregon Story
  UO DOD News Clips
  UO Medical Management of Biological Casualties (1)
  UO Medical Management of Biological Casualties (2)
  UO Medical Management of Biological Casualties (3)
...
  376 active sessions.

showmulticast sessions regular-expression detail

user@host> showmulticast sessions "NASA TV" detail
SDP Version: 0  Originated by: -@128.223.83.33
 Session: NASA TV (MPEG-1)
 Description: NASA television in MPEG-1 format, provided by Private University. 
Please contact the UO if you have problems with this feed.
 Email: Your Name Here <multicast@lists.private.edu>
 Phone: Your Name Here <888/555-1212>
Bandwidth: AS:1000
Start time: permanent
Stop time: none
Attribute: type:broadcast
Attribute: tool:IP/TV Content Manager 3.4.14
Attribute: live:capture:1
Attribute: x-iptv-capture:mp1s
Media: video 54302 RTP/AVP 32 31 96 97
Connection Data: 224.2.231.45 ttl 127
Attribute: quality:8
Attribute: framerate:30
Attribute: rtpmap:96 WBIH/90000
Attribute: rtpmap:97 MP4V-ES/90000
Attribute: x-iptv-svr:video 128.223.91.191 live
Attribute: fmtp:32 type=mpeg1
Media: audio 28848 RTP/AVP 14 0 96 3 5 97 98 99 100 101 102 10 11 103 104 105 106
 Connection Data: 224.2.145.37 ttl 127
Attribute: rtpmap:96 X-WAVE/8000
Attribute: rtpmap:97 L8/8000/2
Attribute: rtpmap:98 L8/8000
Attribute: rtpmap:99 L8/22050/2
Attribute: rtpmap:100 L8/22050
Attribute: rtpmap:101 L8/11025/2
Attribute: rtpmap:102 L8/11025
Attribute: rtpmap:103 L16/22050/2
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Attribute: rtpmap:104 L16/22050

  1 matching sessions.
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showmulticast snooping next-hops

Syntax showmulticast snooping next-hops
<brief | detail>
<identifier next-hop-ID>
<inet>
<inet6>
<logical-system logical-system-name>

Release Information Command introduced in Junos OS Release 11.2.

Description Display information about the IP multicast snooping next-hops.

Options brief | detail—(Optional) Display the specified level of output.

inet—(Optional) Display information for IPv4multicast next hops only. If a family is not

specified, both IPv4 and IPv6 results will be shown.

inet6—(Optional) Display information for IPv6multicast next hops only. If a family is not

specified, both IPv4 and IPv6 results will be shown.

logical-system logical-system-name—(Optional) Display information about a particular

logical system, or type ’all’.

Required Privilege
Level

view

List of Sample Output showmulticast snooping next-hops on page 1295
showmulticastsnoopingnext-hops(IGMPsnoopingenabledonaVPLS)onpage1295

Output Fields Table67onpage1294describes theoutput fields for theshowmulticastsnoopingnext-hops

command. Output fields are listed in the approximate order in which they appear.

Table 67: showmulticast snooping next-hops Output Fields

Field DescriptionField Name

Protocol family for which multicast snooping next hops are displayed: INET or INET6.Family

Number of cache entries that are using this next hop.Refcount

Kernel reference count for the next hop.KRefcount

Interface names associated with eachmulticast next-hop ID.Downstream interface

Identifier for the next-hop.

NOTE: To see the next-hop ID for a given PEmesh group, igmp-snoopingmust be enabled for the
relevant VPLS routing instance. (Junos OS creates a default CE and VEmesh groups for each VPLS
routing instance. The next hop of the VEmesh group is the set of VEmesh-group interfaces of the
remaining PEs in the same VPLS routing instance.)

Nexthop Id
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Sample Output

showmulticast snooping next-hops

user@host> showmulticast snooping next-hops
Family: INET
ID          Refcount KRefcount Downstream interface Nexthop Id
1048574            4         1 ge-0/1/0.1000
                               ge-0/1/2.1000
                               ge-0/1/3.1000

1048574            4         1 ge-0/1/0.1000-(2000)
                               1048575
                               1048576 

1048575            2         0 ge-0/1/2.1000-(2001)
                               ge-0/1/3.1000-(2002)

1048576            2         0 lsi.1048578-(2003)
                               lsi.1048579-(2004)

showmulticast snooping next-hops (IGMP snooping enabled on a VPLS)

In thIS example, ID 1048585 is the VE next-hop ID created for the VE next hop that is

holding VE interfaces for the routing instance. It only appears if igmp snooping is enabled

on the VPLS.

user@host> showmulticast snooping next-hops
Family: INET
ID          Refcount KRefcount Downstream interface Addr
1048588            2         1 1048585
1048589            2         1 1048585
                               ge-0/0/5.100
0                  2         0 ge-0/0/0.100
                               ge-0/0/1.100
1048583            2         1 local
1048587            2         1 local
                               1048585
1048586            4         2 local
                               1048585
                               ge-0/0/5.100
1048584            2         1 local
                               ge-0/0/5.100
1048582            6         2 ge-0/0/5.100
0                  2         0 ge-0/0/0.200
                               ge-0/0/2.200
0                  2         0 ge-0/0/0.300
                               ge-0/0/2.300
0                  1         0 vt-0/0/10.17825792
                               vt-0/0/10.17825793
0                  1         0 vt-0/0/10.1048576
                               vt-0/0/10.1048578
1048585            5         0 vt-0/0/10.1048577
                               vt-0/0/10.1048579
0                  1         0 vt-0/0/10.34603008
                               vt-0/0/10.34603009
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showmulticast snooping route

Syntax showmulticast snooping route
<regexp>
<active>
<all>
<bridge-domain bridge-domain-name>
<brief >
<control>
<data>
<detail >
<extensive>
<group group>
<inactive>
<inet>
<inet6>
<instance instance-name>
<logical-system logical-system-name>
<mesh-groupmesh-group-name>
<qualified-vlan vlan-id>
<source-prefix source-prefix>
<vlan vlan-id>

Release Information Command introduced in Junos OS Release 8.5.

Support for control, data, qualified-vlan and vlan options introduced in JunosOSRelease

13.3 for EX Series switches.

Description Display the entries in the IP multicast snooping forwarding table. You can display some

of this information with the show route table inet.1 command.

Options none—Display standard information about all entries in themulticast snooping table for

all virtual switches and all bridge domains.

active |all | inactive—(Optional)Display all active entries, all entries, or all inactive entries,

respectively, in the multicast snooping table.

bridge-domain bridge-domain—(Optional) Display the entries for a particular bridge

domain.

brief | detail | extensive—(Optional) Display the specified level of output.

control—(Optional) Display control route entries.

data—(Optional) Display data route entries.

group group—(Optional) Display the entries for a particular group.

inet—(Optional) Display IPv4 information.

inet6—(Optional) Display IPv6 information.

instance instance-name—(Optional) Display the entries for a multicast instance.
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logical-system logical-system-name—(Optional) Display information about a particular

logical system, or type ’all’.

mesh-groupmesh-group-name—(Optional)Display theentries foraparticularmeshgroup.

qualified-vlan vlan-id—(Optional) Display the entries for a particular qualified VLAN.

regexp—(Optional)Display information about themulticast forwarding table entries that

match a UNIX-style regular expression.

source-prefix source-prefix—(Optional) Display the entries for a particular source prefix.

vlan vlan-id—(Optional) Display the entries for a particular VLAN.

Required Privilege
Level

view

List of Sample Output showmulticast snooping route bridge-domain on page 1298
showmulticast snooping route instance vs on page 1298
showmulticast snooping route extensive on page 1298

Output Fields Table 68 on page 1297 describes the output fields for the showmulticast snooping route

command. Output fields are listed in the approximate order in which they appear.

Table 68: showmulticast snooping route Output Fields

Level of OutputField DescriptionField Name

All levelsDisplayswhethernext-hopbulkupdating isONorOFF (only for routing-instance
type of virtual switch or vpls).

Nexthop Bulking

All levelsIPv4 address family (INET) or IPv6 address family (INET6).Family

All levelsGroup address.Group

All levelsPrefix and length of the source as it is in the multicast forwarding table. For
(*,G) entries, this field is set to "*".

Source

All levelsName of the routing instance to which this routing information applies.
(Displayed whenmulticast is configured within a routing instance.)

Routing-instance

detail extensiveName of the learning domain to which this routing information applies.Learning Domain

detail extensiveRate at which packets are being forwarded for this source and group entry (in
Kbps and pps), and number of packets that have been forwarded to this prefix.

Statistics

detail extensiveNext-hop identifier of the prefix. The identifier is returned by the router's Packet
Forwarding Engine and is also displayed in the output of the showmulticast
nexthops command.

Next-hop ID

extensiveWhether the group is Active or Inactive.Route state

extensiveWhether the prefix is Pruned or Forwarding.Forwarding state
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Table 68: showmulticast snooping route Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveNumber of seconds until the prefix is removed from themulticast forwarding
table. A value of never indicates a permanent forwarding entry.

Cache
lifetime/timeout

Sample Output

showmulticast snooping route bridge-domain

user@host> showmulticast snooping route bridge-domain br-dom-1 extensive
Family: INET

Group: 232.1.1.1
    Source: 192.168.3.100/32
    Downstream interface list:
        ge-0/1/0.200
    Statistics: 0 kBps, 0 pps, 1 packets
    Next-hop ID: 1048577
    Route state: Active
    Forwarding state: Forwarding
    Cache lifetime/timeout: 240 seconds

showmulticast snooping route instance vs

user@host> showmulticast snooping route instance vs
Nexthop Bulking: ON

Family: INET

Group: 224.0.0.0
    Bridge-domain: vsid500

Group: 225.1.0.1
    Bridge-domain: vsid500
    Downstream interface list: vsid500
       ge-0/3/8.500 ge-1/1/9.500 ge1/2/5.500

showmulticast snooping route extensive

user@host> showmulticast snooping route extensive inet6 group ff03::1
Nexthop Bulking: OFF

Family: INET6
Group: ff03::1/128
    Source: ::
    Bridge-domain: BD-1
    Mesh-group: __all_ces__
    Downstream interface list: 
        ae0.1 -(562) 1048576 
    Statistics: 2697 kBps, 3875 pps, 758819039 packets
    Next-hop ID: 1048605
    Route state: Active
    Forwarding state: Forwarding

Group: ff03::1/128
    Source: 6666::2/128
    Bridge-domain: BD-1
    Mesh-group: __all_ces__
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    Downstream interface list: 
        ae0.1 -(562) 1048576 
    Statistics: 0 kBps, 0 pps, 0 packets
    Next-hop ID: 1048605
    Route state: Active
    Forwarding state: Forwarding
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showmulticast statistics

Syntax showmulticast statistics
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Display IP multicast statistics.

Options none—Display multicast statistics for all supported address families for all routing

instances.

inet | inet6—(Optional) Display multicast statistics for IPv4 or IPv6 family addresses,

respectively.

instance instance-name—(Optional) Display statistics for a specific routing instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Additional Information The input and output interface multicast statistics are consistent, but not timely. They

are constructed fromthe forwarding statistics,whicharegatheredat30-second intervals.

Therefore, theoutput fromthis commandalways lags the truecountbyup to30seconds.

Required Privilege
Level

view

Related
Documentation

clear multicast statistics on page 1138•

List of Sample Output showmulticast statistics on page 1302

Output Fields Table 69 on page 1300 describes the output fields for the showmulticast statistics

command. Output fields are listed in the approximate order in which they appear.

Table 69: showmulticast statistics Output Fields

Field DescriptionField Name

Protocol family for which multicast statistics are displayed: INET or INET6.Family

Name of the interface for which statistics are being reported.Interface

Primary multicast protocol on the interface: PIM, DVMRP for INET, or PIM for INET6.Routing Protocol

Number of multicast packets that did not arrive on the correct upstream interface.Mismatch

Number of resolve requests processed by the primary multicast protocol on the interface.Kernel Resolve
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Table 69: showmulticast statistics Output Fields (continued)

Field DescriptionField Name

Number of resolve requests that were ignored because there was no route to the source.Resolve No Route

Total accumulated incomingpackets (inKB) since the last time the clearmulticaststatisticscommand
was issued.

In Kbytes

Total accumulatedoutgoingpackets (inKB) since the last time the clearmulticaststatisticscommand
was issued.

Out Kbytes

Number of mismatches that were ignored because of internal errors.Mismatch error

Number of mismatches that were ignored because there was no route to the source.Mismatch No Route

Number of times that the multicast routing system has been notified of a newmulticast source by a
multicast routing protocol .

Routing Notify

Number of resolve requests that were ignored because of internal errors.Resolve Error

Total number of incoming packets since the last time the clear multicast statistics command was
issued.

In Packets

Total number of outgoing packets since the last time the clear multicast statistics command was
issued.

Out Packets

Number of resolve requests on interfaces that are not enabled for multicast that have accumulated
since the clear multicast statistics command was last issued.

Resolve requests on
interfaces not enabled
for multicast n

Numberof resolve requestswithno route to the source thathaveaccumulatedsince the clearmulticast
statistics command was last issued.

Resolve requests with
no route to source n

Number of routing notifications on interfaces not enabled for multicast that have accumulated since
the clear multicast statistics command was last issued.

Routingnotificationson
interfaces not enabled
for multicast n

Number of routing notifications with no route to the source that have accumulated since the clear
multicast statistics command was last issued.

Routing notifications
with no route to source
n

Number of interface mismatches on interfaces not enabled for multicast that have accumulated
since the clear multicast statistics command was last issued.

InterfaceMismatches
on interfaces not
enabled formulticast n

Number of groupmemberships on interfaces not enabled for multicast that have accumulated since
the clear multicast statistics command was last issued.

GroupMembership on
interfaces not enabled
for multicast n
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Sample Output

showmulticast statistics

user@host> showmulticast statistics
    Address family: INET
    Interface: fe-0/0/0
        Routing Protocol:          PIM   Mismatch error:                 0
        Mismatch:                    0   Mismatch No Route:              0
        Kernel Resolve:             10   Routing Notify:                 0
        Resolve No Route:            0   Resolve Error:                  0
        In Kbytes:                4641   In Packets:                 50454
        Out Kbytes:                  0   Out Packets:                    0
    Interface: so-0/1/1.0
        Routing Protocol:          PIM   Mismatch error:                 0
        Mismatch:                    0   Mismatch No Route:              0
        Kernel Resolve:              0   Routing Notify:                 0
        Resolve No Route:            0   Resolve Error:                  0
        In Kbytes:                   0   In Packets:                     0
        Out Kbytes:               4641   Out Packets:                50454

    Resolve requests on interfaces not enabled for multicast 0
    Resolve requests with no route to source 0
    Routing notifications on interfaces not enabled for multicast 0
    Routing notifications with no route to source 0
    Interface Mismatches on interfaces not enabled for multicast 0
    Group Membership on interfaces not enabled for multicast 25

    Address family: INET6
    Interface: fe-0/0/0.0
        Routing Protocol:          PIM   Mismatch error:                 0
        Mismatch:                    0   Mismatch No Route:              0
        Kernel Resolve:              0   Routing Notify:                 0
        Resolve No Route:            0   Resolve Error:                  0
        In Kbytes:                   0   In Packets:                     0
        Out Kbytes:                  0   Out Packets:                    0
    Interface: so-0/1/1.0
        Routing Protocol:          PIM   Mismatch error:                 0
        Mismatch:                    0   Mismatch No Route:              0
        Kernel Resolve:              0   Routing Notify:                 0
        Resolve No Route:            0   Resolve Error:                  0
        In Kbytes:                   0   In Packets:                     0
        Out Kbytes:                  0   Out Packets:                    0

    Resolve requests on interfaces not enabled for multicast 0
    Resolve requests with no route to source 0
    Routing notifications on interfaces not enabled for multicast 0
    Routing notifications with no route to source 0
    Interface Mismatches on interfaces not enabled for multicast 0
    Group Membership on interfaces not enabled for multicast 0
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showmulticast usage

List of Syntax Syntax on page 1303

Syntax (EX Series Switch and the QFX Series) on page 1303

Syntax showmulticast usage
<brief | detail>
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

showmulticast usage
<brief | detail>
<inet | inet6>
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display usage information about the 10most active Distance Vector Multicast Routing

Protocol (DVMRP) or Protocol Independent Multicast (PIM) groups.

Options none—Display multicast usage information for all supported address families for all

routing instances.

brief | detail—(Optional) Display the specified level of output.

inet | inet6—(Optional) Display usage information for IPv4 or IPv6 family addresses,

respectively.

instance instance-name—(Optional) Display information about the most active DVMRP

or PIM groups for a specific multicast instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output showmulticast usage on page 1304
showmulticast usage brief on page 1304
showmulticast usage instance on page 1304
showmulticast usage detail on page 1305

Output Fields Table 70onpage 1304describes theoutput fields for the showmulticastusagecommand.

Output fields are listed in the approximate order in which they appear.
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Table 70: showmulticast usage Output Fields

Field DescriptionField Name

Name of the routing instance. (Displayed whenmulticast is configured within
a routing instance.)

Instance

Group address.Group

Number of sources.Sources

Number of packets that have been forwarded to this prefix. If one or more of
the packets forwarded statistic queries fails or times out, the packets field
displays unavailable.

Packets

Number of bytes that have been forwarded to this prefix. If one or more of the
packets forwarded statistic queries fails or times out, the bytes field displays
unavailable.

Bytes

IP address.Prefix

Prefix length./len

Number of multicast groups.Groups

Sample Output

showmulticast usage

user@host> showmulticast usage
Group           Sources Packets              Bytes
228.0.0.0       1       52847                4439148
239.1.1.1       2       13450                1125530

Prefix          /len Groups Packets              Bytes
10.255.14.144   /32  2      66254                5561304
10.255.70.15    /32  1      43                   3374...

showmulticast usage brief

The output for the showmulticast usage brief command is identical to that for the show

multicast usage command. For sample output, see showmulticast usage onpage 1304.

showmulticast usage instance

user@host> showmulticast usage instance VPN-A
Group           Sources Packets              Bytes
224.2.127.254   1       5538                 509496
224.0.1.39      1       13                   624
224.0.1.40      1       13                   624

Prefix          /len Groups Packets              Bytes
192.168.195.34  /32  1      5538                 509496
10.255.14.30    /32  1      13                   624
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10.255.245.91   /32  1      13                   624
...

showmulticast usage detail

user@host> showmulticast usage detail
Group           Sources Packets              Bytes
228.0.0.0       1       53159                4465356
    Source: 10.255.14.144   /32 Packets: 53159 Bytes: 4465356
239.1.1.1       2       13450                1125530
    Source: 10.255.14.144   /32 Packets: 13407 Bytes: 1122156
    Source: 10.255.70.15    /32 Packets: 43 Bytes: 3374

Prefix          /len Groups Packets              Bytes
10.255.14.144   /32  2      66566                5587512
    Group: 228.0.0.0       Packets: 53159 Bytes: 4465356
    Group: 239.1.1.1       Packets: 13407 Bytes: 1122156
10.255.70.15    /32  1      43                   3374
    Group: 239.1.1.1       Packets: 43 Bytes: 3374
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showmvpn c-multicast

Syntax showmvpn c-multicast
<extensive | summary>
<instance-name instance-name>
<source-pe>

Release Information Command introduced in Junos OS Release 8.4.

Option to show source-pe introduced in Junos OS Release 15.1.

Description Display the multicast VPN customer multicast route information.

Options extensive | summary—(Optional) Display the specified level of output.

instance-name instance-name—(Optional) Display output for the specified routing

instance.

source-pe—(Optional) Display source-pe output for the specified c-multicast entries.

Required Privilege
Level

view

List of Sample Output showmvpn c-multicast on page 1307
showmvpn c-multicast summary on page 1307
showmvpn c-multicast extensive on page 1307
showmvpn c-multicast source-pe on page 1308

Output Fields Table 71 on page 1306 lists the output fields for the showmvpn c-multicast command.

Output fields are listed in the approximate order in which they appear.

Table 71: showmvpn c-multicast Output Fields

Level of OutputField DescriptionField Name

summary extensive
none

Name of the VPN routing instance.Instance

extensive noneCustomer router IPv4multicast address.C-mcast IPv4 (S:G)

extensive noneProvider tunnel attributes, tunnel type:tunnel source, tunnel destination group.Ptnl

extensive noneState:

• DS—Represents (S,G) and is created due to (*,G)

• RM—Remote VPN route learned from the remote PE router

• St display blank—SSM group join

St

extensive noneName of the multicast VPN routing instanceMVPN instance

summaryNumber of customer multicast IPv4 routes associated with the multicast VPN
routing instance.

C-multicast IPv4
route count
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Table 71: showmvpn c-multicast Output Fields (continued)

Level of OutputField DescriptionField Name

summaryNumber of customer multicast IPv6 routes associated with the multicast VPN
routing instance.

C-multicast IPv6
route count

Sample Output

showmvpn c-multicast

user@host> showmvpn c-multicast
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-A
  C-mcast IPv4 (S:G)            Ptnl                           St
  192.168.195.78/32:203.0.113.1/24 PIM-SM:10.255.14.144, 198.51.100.1         RM
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-B
  C-mcast IPv4 (S:G)            Ptnl                           St
  192.168.195.94/32:203.0.113.0/24 PIM-SM:10.255.14.144, 198.51.100.2         RM

showmvpn c-multicast summary

user@host> showmvpn c-multicast summary
MVPN Summary:
Family: INET
Family: INET6

Instance: mvpn1
  C-multicast IPv6 route count: 1

showmvpn c-multicast extensive

user@host> showmvpn c-multicast extensive
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-A
  C-mcast IPv4 (S:G)            Ptnl                           St
  192.168.195.78/32:203.0.113.1/24 PIM-SM:10.255.14.144, 198.51.100.1         RM
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel
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Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-B
  C-mcast IPv4 (S:G)            Ptnl                           St
  192.168.195.94/32:203.0.113.0/24 PIM-SM:10.255.14.144, 198.51.100.2         RM

showmvpn c-multicast source-pe

user@host> showmvpn c-multicast source-pe
Family : INET
Family : INET6

Instance : mvpn1
  MVPN Mode : RPT-SPT
    C-Multicast route address: ::/0:ff05::1/128
        MVPN Source-PE1:
                extended-community: no-advertise target:10.1.0.0:9 
                Route Distinguisher: 10.1.0.0:1
                Autonomous system number: 1
                Interface: ge-0/0/9.1 Index: 343
        PIM Source-PE1:
                extended-community: target:10.1.0.0:9 
                Route Distinguisher: 10.1.0.0:1
                Autonomous system number: 1
                Interface: ge-0/0/9.1 Index: 343
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showmvpn instance

Syntax showmvpn instance
<instance-name>
<display-tunnel-name>
<extensive | summary>
<inet | inet6>
<logical-system>

Release Information Command introduced in Junos OS Release 8.4.

Additional details in output for extensive option introduced in Junos OS Release 15.1.

Description Display the multicast VPN routing instance information according the options specified.

Options instance-name—(Optional) Display statistics for the specified routing instance, or press

Enter without specifying an instance name to show output for all instances.

display-tunnel-name—(Optional) Display the ingress provider tunnel name rather than

the attribute.

extensive | summary—(Optional) Display the specified level of output.

inet | inet6—(Optional) Display output for the specified IP type.

logical-system—(Optional) Display details for the specified logical system, or type “all”.

Required Privilege
Level

view

List of Sample Output showmvpn instance on page 1310
showmvpn instance summary on page 1311
showmvpn instance extensive on page 1311

Output Fields Table72onpage 1309 lists theoutput fields for the showmvpn instancecommand.Output

fields are listed in the approximate order in which they appear.

Table 72: showmvpn instance Output Fields

Level of OutputField DescriptionField Name

extensive noneName of the multicast VPN routing instanceMVPN instance

summary extensive
none

Name of the VPN routing instance.Instance

extensive noneProvider tunnel attributes, tunnel type:tunnel source, tunnel destination group.Provider tunnel

extensive noneAddress, type of provider tunnel (I-P-tnl, inclusive provider tunnel and S-P-tnl,
selective provider tunnel) and provider tunnel for each neighbor.

Neighbor

extensive noneCustomer IPv4 router multicast address.C-mcast IPv4 (S:G)
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Table 72: showmvpn instance Output Fields (continued)

Level of OutputField DescriptionField Name

extensive noneCustomer IPv6 router multicast address.C-mcast IPv6(S:G)

extensive noneProvider tunnel attributes, tunnel type:tunnel source, tunnel destination group.Ptnl

extensive noneState:

• DS—Represents (S,G) and is created due to (*,G)

• RM—Remote VPN route learned from the remote PE router

• St display blank—SSM group join

St

summaryNumber of neighbors associated with the multicast VPN routing instance.Neighbor count

summaryNumber of customer multicast IPv4 routes associated with the multicast VPN
routing instance.

C-multicast IPv4
route count

summaryNumber of customer multicast IPv6 routes associated with the multicast VPN
routing instance.

C-multicast IPv6
route count

Sample Output

showmvpn instance

user@host> showmvpn instance
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-A
  Provider tunnel: I-P-tnl:PIM-SM:10.255.14.144, 198.51.100.1
  Neighbor                              I-P-tnl
  10.255.14.160                         PIM-SM:10.255.14.160, 198.51.100.1
  10.255.70.17                          PIM-SM:10.255.70.17, 198.51.100.1
  C-mcast IPv4 (S:G)            Ptnl                           St
  192.168.195.78/32:225.5.5.5/32 PIM-SM:10.255.14.144, 198.51.100.1         RM
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-B
  Provider tunnel: I-P-tnl:PIM-SM:10.255.14.144, 198.51.100.2
  Neighbor                              I-P-tnl
  10.255.14.160                         PIM-SM:10.255.14.160, 198.51.100.2
  10.255.70.17                          PIM-SM:10.255.70.17, 198.51.100.2
  C-mcast IPv4 (S:G)            Ptnl                           St
  192.168.195.94/32:226.6.6.6/32 PIM-SM:10.255.14.144, 198.51.100.2         RM
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Sample Output

showmvpn instance summary

user@host> showmvpn instance summary
MVPN Summary:
Family: INET
Family: INET6

Instance: mvpn1
  Sender-Based RPF: Disabled. Reason: Not enabled by configuration.
  Hot Root Standby: Disabled. Reason: Not enabled by configuration.
  Neighbor count: 3
  C-multicast IPv6 route count: 1

Sample Output

showmvpn instance extensive

user@host> showmvpn instance extensive
MVPN instance:
Family : INET

Instance : vpn_blue
    Customer Source: 10.1.1.1
        RT-Import Target: 192.168.1.1:100
        Route-Distinguisher: 192.168.1.1:100
        Source-AS: 65000
        Via unicast route: 10.1.0.0/16 in vpn-blue.inet.0
        Candidate Source PE Set:
            RT-Import 192.168.1.1:100, RD 1111:22222, Source-AS 65000
            RT-Import 192.168.2.2:100, RD 1111:22222, Source-AS 65000
            RT-Import 192.168.3.3:100, RD 1111:22222, Source-AS 65000

‘Extensive’ output will show everything in ‘detail’ output and add the list of 
bound c-multicast routes.

> show mvpn source 10.1.1.1 instance vpn_blue extensive

Family : INET

Instance : vpn_blue
    Customer Source: 10.1.1.1
        RT-Import Target: 192.168.1.1:100
        Route-Distinguisher: 192.168.1.1:100
        Source-AS: 65000
        Via unicast route: 10.1.0.0/16 in vpn-blue.inet.0
        Candidate Source PE Set:
            RT-Import 192.168.1.1:100, RD 1111:22222, Source-AS 65000
            RT-Import 192.168.2.2:100, RD 1111:22222, Source-AS 65000
            RT-Import 192.168.3.3:100, RD 1111:22222, Source-AS 65000
        Customer-Multicast Routes:
            10.1.1.1/32:198.51.100.3/24
            10.1.1.1/32:198.51.100.3/24
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showmvpn neighbor

Syntax showmvpn neighbor
<extensive | summary>
<inet | inet6>
<instance instance-name | neighbor-address address>
<logical-system logical-system-name>

Release Information Command introduced in Junos OS Release 8.4.

Description Display multicast VPN neighbor information.

Options extensive | summary—(Optional) Display the specified level of output for all multicast

VPN neighbors.

inet | inet6—(Optional) Display IPv4 or IPv6 information for all multicast VPN neighbors.

instance instance-name | neighbor-address address—(Optional) Display multicast VPN

neighbor information for the specified instance or the specified neighbor.

logical-system logical-system-name—(Optional) Display multicast VPN neighbor

information for the specified logical system.

Required Privilege
Level

view

List of Sample Output showmvpn neighbor on page 1313
showmvpn neighbor extensive on page 1313
showmvpn neighbor extensive on page 1313
showmvpn neighbor instance-name on page 1314
showmvpn neighbor neighbor-address on page 1314
showmvpn neighbor neighbor-address summary on page 1314
showmvpn neighbor neighbor-address extensive on page 1315
showmvpn neighbor neighbor-address instance-name on page 1315
showmvpn neighbor summary on page 1315

Output Fields Table 73onpage 1312 lists theoutput fields for the showmvpnneighborcommand.Output

fields are listed in the approximate order in which they appear.

Table 73: showmvpn neighbor Output Fields

Level of OutputField DescriptionField Name

extensive noneName of the multicast VPN routing instanceMVPN instance

summary extensive
none

Name of the VPN routing instance.Instance

extensive noneAddress, type of provider tunnel (I-P-tnl, inclusive provider tunnel and S-P-tnl,
selective provider tunnel) and provider tunnel for each neighbor.

Neighbor

extensive noneProvider tunnel attributes, tunnel type:tunnel source, tunnel destination group.Provider tunnel
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Sample Output

showmvpn neighbor

user@host> showmvpn neighbor
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-A
  Neighbor                              I-P-tnl
  10.255.14.160                         PIM-SM:10.255.14.160, 192.0.2.1
  10.255.70.17                          PIM-SM:10.255.70.17, 192.0.2.1
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-B
  Neighbor                              I-P-tnl
  10.255.14.160                         PIM-SM:10.255.14.160, 192.0.2.2
  10.255.70.17                          PIM-SM:10.255.70.17, 192.0.2.2

Sample Output

showmvpn neighbor extensive

user@host> showmvpn neighbor extensive
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-A
  Neighbor                              I-P-tnl
  10.255.14.160                         PIM-SM:10.255.14.160, 192.0.2.1
  10.255.70.17                          PIM-SM:10.255.70.17, 192.0.2.1
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-B
  Neighbor                              I-P-tnl
  10.255.14.160                         PIM-SM:10.255.14.160, 192.0.2.2
  10.255.70.17                          PIM-SM:10.255.70.17, 192.0.2.2

showmvpn neighbor extensive

user@host> showmvpn neighbor extensive
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MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: mvpn-a
  Neighbor                              I-P-tnl
  10.255.72.45                        
  10.255.72.50                          LDP P2MP:10.255.72.50, lsp-id 1

Sample Output

showmvpn neighbor instance-name

user@host> showmvpn neighbor instance-name VPN-A
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-A
  Neighbor                              I-P-tnl
  10.255.14.160                         PIM-SM:10.255.14.160, 192.0.2.1
  10.255.70.17                          PIM-SM:10.255.70.17, 192.0.2.1

Sample Output

showmvpn neighbor neighbor-address

user@host> showmvpn neighbor neighbor-address 10.255.14.160
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-A
  Neighbor                              I-P-tnl
  10.255.14.160                         PIM-SM:10.255.14.160, 192.0.2.1
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-B
  Neighbor                              I-P-tnl
  10.255.14.160                         PIM-SM:10.255.14.160, 192.0.2.2

Sample Output

showmvpn neighbor neighbor-address summary

user@host> showmvpn neighbor neighbor-address 10.255.70.17 summary

Copyright © 2017, Juniper Networks, Inc.1314

Multicast Protocols Feature Guide



MVPN Summary:
Instance: VPN-A
Instance: VPN-B

Sample Output

showmvpn neighbor neighbor-address extensive

user@host> showmvpn neighbor neighbor-address 10.255.70.17 extensive
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-A
  Neighbor                              I-P-tnl
  10.255.70.17                          PIM-SM:10.255.70.17, 192.0.2.1
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-B
  Neighbor                              I-P-tnl
  10.255.70.17                          PIM-SM:10.255.70.17, 192.0.2.2

Sample Output

showmvpn neighbor neighbor-address instance-name

user@host> showmvpn neighbor neighbor-address 10.255.70.17 instance-name VPN-A
MVPN instance:

Legend for provider tunnel
I-P-tnl -- inclusive provider tunnel S-P-tnl -- selective provider tunnel

Legend for c-multicast routes properties (Pr)
DS -- derived from (*, c-g)          RM -- remote VPN route
Instance: VPN-A
  Neighbor                              I-P-tnl
  10.255.70.17                          PIM-SM:10.255.70.17, 192.0.2.1

Sample Output

showmvpn neighbor summary

user@host> showmvpn neighbor summary
MVPN Summary:
Family: INET
Family: INET6

Instance: mvpn1
  Neighbor count: 3
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show policy

List of Syntax Syntax on page 1316

Syntax (EX Series Switches) on page 1316

Syntax show policy
<logical-system (all | logical-system-name)>
<policy-name>
<statistics >

Syntax (EX Series
Switches)

show policy
<policy-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

statistics option introduced in Junos OS Release 16.1 for MX Series routers.

Description Display information about configured routing policies.

Options none—List the names of all configured routing policies.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

policy-name—(Optional) Show the contents of the specified policy.

statistics—(Optional)Use in conjunctionwith the testpolicycommand toshowthe length

of time (in microseconds) required to evaluate a given policy and the number of

times it has been executed. This information can be used, for example, to help

structure a policy so it is evaluated efficiently. Timers shown are per route; times are

not cumulative. Statistics are incremented even when the router is learning (and

thus evaluating) routes from peering routers.

Required Privilege
Level

view

Related
Documentation

test policy•

List of Sample Output show policy on page 1317
show policy policy-name on page 1317
show policy statistics policy-name on page 1317
show policy (Multicast Scoping) on page 1317

Output Fields Table 74 on page 1316 lists the output fields for the show policy command. Output fields

are listed in the approximate order in which they appear.

Table 74: show policy Output Fields

Field DescriptionField Name

Name of the policy listed.policy-name
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Table 74: show policy Output Fields (continued)

Field DescriptionField Name

Policy term listed.term

Match condition for the policy.from

Action for the policy.then

Sample Output

show policy

user@host> show policy
Configured policies:
__vrf-export-red-internal__
__vrf-import-red-internal__
red-export
all_routes

show policy policy-name

user@host> show policy test-statics
Policy test-statics:
    from
         3.0.0.0/8  accept
         3.1.0.0/16  accept
    then reject

show policy statistics policy-name

user@host> show policy statistics iBGP-v4-RR-Import
Policy iBGP-v4-RR-Import:
    [1243328] Term Lab-Infra:
        from [1243328 0]  proto BGP
             [28 0] route filter:
                 11.0.0.0/8 orlonger
                 13.0.0.0/8 orlonger
        then [28 0] accept
    [1243300] Term External:
        from [1243300 1]  proto BGP
         [1243296 0]  community Ext-Com1 [65320:1515 ]
         [1243296 0]  prefix-list-filter Customer-Routes
         [1243296 0]  aspath AS65321
             [1243296 1] route filter:
                 49.0.0.0/8 orlonger
                 50.0.0.0/8 orlonger
                 51.0.0.0/8 orlonger
                 52.0.0.0/6 orlonger
                 56.0.0.0/6 orlonger
                 60.0.0.0/8 orlonger
        then [1243296 2] community + Ext-Com2 [65320:2000 ] [1243296 0] accept
    [4] Term Final:
        then [4 0] reject

show policy (Multicast Scoping)

user@host> show policy test-statics
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Policy test-statics:
    from
         multicast-scoping == 8
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show pim bidirectional df-election

Syntax show pim bidirectional df-election
<brief | detail >
<inet | inet6>
<instance instance name>
<logical-system (all | logical-system-name)>
<rpa address>

Release Information Command introduced in Junos OS Release 12.1.

Command introduced in Junos OS Release 13.3 for the PTX5000 router.

Description For bidirectional PIM, display the designated forwarder (DF) election results for each

interface grouped by the rendezvous point addresses (RPAs).

Options none—Display standard information about all interfaces.

brief | detail—(Optional) Display the specified level of output.

inet | inet6—(Optional) Display DF election results for IPv4 or IPv6 family addresses,

respectively.

instance instance-name—(Optional) Display DF election results for a specific routing

instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

rpa address—(Optional) Display the DF election results for an RP address.

Required Privilege
Level

view

List of Sample Output show pim bidirectional df-election on page 1320
show pim bidirectional df-election brief on page 1320

Output Fields Table 75onpage 1319describes theoutput fields for the showpimbidirectionaldf-election

command. Output fields are listed in the approximate order in which they appear.

Table 75: show pim bidirectional df-election Output Fields

Level of OutputField DescriptionField Name

All levelsIPv4 address family (INET) or IPv6 address family (INET6).Family

All levelsName of the routing instance.Instance

All levelsRP address.RPA

All levelsAddress ranges of the multicast groups mapped to this RP address.Group ranges
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Table 75: show pim bidirectional df-election Output Fields (continued)

Level of OutputField DescriptionField Name

All levels

brief displays the DF
election winner only.

Bidirectional PIM interfaces on this routing device. An interface can win the DF
election (Win), lose the DF election (Lose), or be the RP link (RPL). The RP link
is the interface directly connected to a subnet that contains a phantom RP
address.AphantomRPaddress is anRPaddress that is notassigned toa routing
device interface.

Interfaces

All levelsIP address of the designated forwarder.DF

Sample Output

show pim bidirectional df-election

user@host> show pim bidirectional df-election
Instance: PIM.master Family: INET

RPA: 10.10.1.3
Group ranges: 224.1.3.0/24, 225.1.3.0/24
Interfaces:
    ge-0/0/1.0    (RPL)      DF: none
    lo0.0         (Win)      DF: 10.255.179.246
    xe-4/1/0.0    (Win)      DF: 10.10.2.1

RPA: 10.10.13.2
Group ranges: 224.1.1.0/24, 225.1.1.0/24
Interfaces:
    ge-0/0/1.0    (Lose)     DF: 10.10.1.2
    lo0.0         (Win)      DF: 10.255.179.246
    xe-4/1/0.0    (Lose)     DF: 10.10.2.2

Instance: PIM.master Family: INET6

RPA: fec0::10:10:1:3
Group ranges: ff00::/8
Interfaces:
    ge-0/0/1.0    (Lose)     DF: fe80::b2c6:9aff:fe95:86fa
    lo0.0         (Win)      DF: fe80::2a0:a50f:fc64:e661
    xe-4/1/0.0    (Win)      DF: fe80::226:88ff:fec5:3c37

RPA: fec0::10:10:13:2
Group ranges: ff00::/8
Interfaces:
    ge-0/0/1.0    (Lose)     DF: fe80::b2c6:9aff:fe95:86fa
    lo0.0         (Win)      DF: fe80::2a0:a50f:fc64:e661
    xe-4/1/0.0    (Win)      DF: fe80::226:88ff:fec5:3c37

show pim bidirectional df-election brief

user@host> show pim bidirectional df-election brief
Instance: PIM.master Family: INET

RPA: 10.10.1.3
Group ranges: 224.1.3.0/24, 225.1.3.0/24
Interfaces:
    lo0.0         (Win)      DF: 10.255.179.246
    xe-4/1/0.0    (Win)      DF: 10.10.2.1
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RPA: 10.10.13.2
Group ranges: 224.1.1.0/24, 225.1.1.0/24
Interfaces:
    lo0.0         (Win)      DF: 10.255.179.246

Instance: PIM.master Family: INET6

RPA: fec0::10:10:1:3
Group ranges: ff00::/8
Interfaces:
    lo0.0         (Win)      DF: fe80::2a0:a50f:fc64:e661
    xe-4/1/0.0    (Win)      DF: fe80::226:88ff:fec5:3c37

RPA: fec0::10:10:13:2
Group ranges: ff00::/8
Interfaces:
    lo0.0         (Win)      DF: fe80::2a0:a50f:fc64:e661
    xe-4/1/0.0    (Win)      DF: fe80::226:88ff:fec5:3c37
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show pim bidirectional df-election interface

Syntax show pim bidirectional df-election interface
<inet | inet6>
<instance instance name>
<interface-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 12.1.

Command introduced in Junos OS Release 13.3 for the PTX5000 router.

Description For bidirectional PIM, display the default and the configured designated forwarder (DF)

election parameters for each interface.

Options none—Display standard information about all interfaces.

inet | inet6—(Optional) DisplayDF election parameters for IPv4 or IPv6 family addresses,

respectively.

instance instance-name—(Optional)DisplayDFelectionparameters for a specific routing

instance.

interface-name—(Optional) Display DF election parameters for a specific interface.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show pim bidirectional df-election interface on page 1323

Output Fields Table 76onpage 1322describes theoutput fields for the showpimbidirectionaldf-election

interfacecommand.Output fieldsare listed in theapproximateorder inwhich theyappear.

Table 76: show pim bidirectional df-election interface Output Fields

Field DescriptionField Name

Name of the routing instance.Instance

IPv4 address family (INET) or IPv6 address family (INET6).Family

Name of the bidirectional PIM interface.Interface

Minimum number of DF election messages that must fail to be received for DF
election to fail.

Robustnes Count

Interval between repeated DF election messages.Offer Period

Period that the actingDFwaits between receiving abetterDFOffer and sending
the Pass message to transfer DF responsibility.

Backoff Period
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Table 76: show pim bidirectional df-election interface Output
Fields (continued)

Field DescriptionField Name

RP address.RPA

For each RP address, state of each interface with respect to the DF election:
Offer (when the election is in progress),Win, or Lose.

State

IP address of the designated forwarder.DF

Sample Output

show pim bidirectional df-election interface

user@host> show pim bidirectional df-election interface
Instance: PIM.master Family: INET

Interface: ge-0/0/1.0
  Robustness Count: 3
  Offer Period: 100 ms
  Backoff Period: 1000 ms

  RPA                            State  DF
  10.10.1.3                      Offer  none
  10.10.13.2                     Lose   10.10.1.2

Interface: lo0.0
  Robustness Count: 3
  Offer Period: 100 ms
  Backoff Period: 1000 ms

  RPA                            State  DF
  10.10.1.3                      Win    10.255.179.246
  10.10.13.2                     Win    10.255.179.246

Interface: xe-4/1/0.0
  Robustness Count: 3
  Offer Period: 100 ms
  Backoff Period: 1000 ms

  RPA                            State  DF
  10.10.1.3                      Win    10.10.2.1
  10.10.13.2                     Lose   10.10.2.2

Instance: PIM.master Family: INET6

Interface: ge-0/0/1.0
  Robustness Count: 3
  Offer Period: 100 ms
  Backoff Period: 1000 ms

  RPA                            State  DF
  fec0::10:10:1:3                Lose   fe80::b2c6:9aff:fe95:86fa
  fec0::10:10:13:2               Lose   fe80::b2c6:9aff:fe95:86fa

Interface: lo0.0
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  Robustness Count: 3
  Offer Period: 100 ms
  Backoff Period: 1000 ms

  RPA                            State  DF
  fec0::10:10:1:3                Win    fe80::2a0:a50f:fc64:e661
  fec0::10:10:13:2               Win    fe80::2a0:a50f:fc64:e661

Interface: xe-4/1/0.0
  Robustness Count: 3
  Offer Period: 100 ms                  
  Backoff Period: 1000 ms

  RPA                            State  DF
  fec0::10:10:1:3                Win    fe80::226:88ff:fec5:3c37
  fec0::10:10:13:2               Win    fe80::226:88ff:fec5:3c37
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show pim bootstrap

List of Syntax Syntax on page 1325

Syntax (EX Series Switch and the QFX Series) on page 1325

Syntax show pim bootstrap
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

show pim bootstrap
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

instance option introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description For sparse mode only, display information about Protocol Independent Multicast (PIM)

bootstrap routers.

Options none—Display PIM bootstrap router information for all routing instances.

instance instance-name—(Optional) Display information about bootstrap routers for a

specific PIM-enabled routing instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show pim bootstrap on page 1326
show pim bootstrap instance on page 1326

Output Fields Table 77 on page 1325 describes the output fields for the show pim bootstrap command.

Output fields are listed in the approximate order in which they appear.

Table 77: show pim bootstrap Output Fields

Field DescriptionField Name

Name of the routing instance.Instance

Bootstrap router.BSR

Priority of the routing device as elected to be the bootstrap router.Pri

Local routing device address.Local address

Local routing device address priority to be elected as the bootstrap
router.

Pri
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Table 77: show pim bootstrap Output Fields (continued)

Field DescriptionField Name

Local routing device election state: Candidate, Elected, or Ineligible.State

How longuntil the local routingdevicedeclares thebootstrap router
to be unreachable, in seconds.

Timeout

Sample Output

show pim bootstrap

user@host> show pim bootstrap
Instance: PIM.master

BSR                    Pri Local address           Pri State      Timeout
None                     0 10.255.71.46              0 InEligible       0
feco:1:1:1:1:0:aff:785c 34 feco:1:1:1:1:0:aff:7c12   0 InEligible       0

show pim bootstrap instance

user@host> show pim bootstrap instance VPN-A
Instance: PIM.VPN-A

BSR             Pri Local address   Pri State      Timeout
None              0 192.168.196.105   0 InEligible       0
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show pim interfaces

List of Syntax Syntax on page 1327

Syntax (EX Series Switch and the QFX Series) on page 1327

Syntax show pim interfaces
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

show pim interfaces
<inet | inet6>
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Commmand introduced in Junos OS Release 11.3 for the QFX Series.

Support for bidirectional PIM added in Junos OS Release 12.1.

Description Display information about the interfaces onwhichProtocol IndependentMulticast (PIM)

is configured.

Options none—Display interface information for all family addresses for all routing instances.

inet | inet6—(Optional) Display interface information for IPv4 or IPv6 family addresses,

respectively.

instance instance-name—(Optional) Display information about interfaces for a specific

PIM-enabled routing instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show pim interfaces on page 1328

Output Fields Table 78 on page 1327 describes the output fields for the showpim interfaces command.

Output fields are listed in the approximate order in which they appear.

Table 78: show pim interfaces Output Fields

Field DescriptionField Name

Name of the routing instance.Instance

Interface name.Name

State of the interface. The state also is displayed in the show interfaces command.State
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Table 78: show pim interfaces Output Fields (continued)

Field DescriptionField Name

PIMmode running on the interface:

• B—In bidirectionalmode,multicast groups are carried across the network over bidirectional shared
trees. This type of tree minimizes PIM routing state, which is especially important in networks with
numerous and dispersed senders and receivers.

• S—Insparsemode, routingdevicesmust joinand leavemulticast groupsexplicitly.Upstreamrouting
devices do not forwardmulticast traffic to this routing device unless this device has sent an explicit
request (using a join message) to receive multicast traffic.

• Dense—Unlike sparse mode, where data is forwarded only to routing devices sending an explicit
request, dense mode implements a flood-and-prunemechanism, similar to DVMRP (the first
multicast protocol used to support the multicast backbone). (Not supported on QFX Series.)

• Sparse-Dense—Sparse-densemode allows the interface to operate on a per-group basis in either
sparse or densemode. A group specified as dense is not mapped to a rendezvous point (RP).
Instead, data packets destined for that group are forwarded using PIM-Dense Mode (PIM-DM)
rules. A group specified as sparse is mapped to an RP, and data packets are forwarded using
PIM-Sparse Mode (PIM-SM) rules. (Not supported on QFX Series.)

Whensparse-densemode isconfigured, theoutput includesbothSandD.Whenbidirectional-sparse
mode is configured, the output includes S and B. When bidirectional-sparse-densemode is
configured, the output includes B, S, and D.

Mode

Version number of the address family on the interface: 4 (IPv4) or 6 (IPv6).IP

PIM version running on the interface: 1 or 2.V

State of PIM on the interface:

• Active—Bidirectional mode is enabled on the interface and on all PIM neighbors.

• DR—Designated router.

• NotCap—Bidirectional mode is not enabled on the interface. This can happen when bidirectional
PIM is not configured locally, when one of the neighbors is not configured for bidirectional PIM, or
when one of the neighbors has not implemented the bidirectional PIM protocol.

• NotDR—Not the designated router.

• P2P—Point to point.

State

Number of neighbors that have been seen on the interface.NbrCnt

Number of (s,g) join messages that have been seen on the interface.JoinCnt(sg)

Number of (*,g) join messages that have been seen on the interface.JointCnt(*g)

Address of the designated router.DR address

Sample Output

show pim interfaces

user@host> show pim interfaces
Stat = Status, V = Version, NbrCnt = Neighbor Count,
S = Sparse, D = Dense, B = Bidirectional,
DR = Designated Router, P2P = Point-to-point link,
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Active = Bidirectional is active, NotCap = Not Bidirectional Capable

Name               Stat Mode IP V State        NbrCnt JoinCnt(sg/*g) DR address
ge-0/3/0.0         Up   S     4 2 NotDR,NotCap      1 0/0            40.0.0.3
ge-0/3/3.50        Up   S     4 2 DR,NotCap         1 9901/100       50.0.0.2
ge-0/3/3.51        Up   S     4 2 DR,NotCap         1 0/0            51.0.0.2
pe-1/2/0.32769     Up   S     4 2 P2P,NotCap        0 0/0
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show pim join

List of Syntax Syntax on page 1330

Syntax (EX Series Switch and the QFX Series) on page 1330

Syntax show pim join
<brief | detail | extensive | summary>
<bidirectional | dense | sparse>
<exact>
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>
<range>
<rp ip-address/prefix | source ip-address/prefix>
<sg | star-g>

Syntax (EX Series
Switch and the QFX

Series)

show pim join
<brief | detail | extensive | summary>
<dense | sparse>
<exact>
<inet | inet6>
<instance instance-name>
<range>
<rp ip-address/prefix | source ip-address/prefix>
<sg | star-g>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

summary option introduced in Junos OS Release 9.6.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Support for bidirectional PIM added in Junos OS Release 12.1.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Multiple new filter options introduced in Junos OS Release 13.2.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display information about Protocol Independent Multicast (PIM) groups for all PIM

modes.

For bidirectional PIM, display information about PIM group ranges (*,G-range) for each

active bidirectional RP group range, in addition to each of the joined (*,G) routes.

Options none—Display the standard information about PIM groups for all supported family

addresses for all routing instances.

brief | detail | extensive | summary—(Optional) Display the specified level of output.

bidirectional | dense | sparse—(Optional) Display information about PIM bidirectional

mode, densemode, or sparse and source-specific multicast (SSM)mode entries.

exact—(Optional) Display information about only the group that exactly matches the

specified group address.
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inet | inet6—(Optional) Display PIM group information for IPv4 or IPv6 family addresses,

respectively.

instance instance-name—(Optional) Display information about groups for the specified

PIM-enabled routing instance only.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

range—(Optional) Address range of the group, specified as prefix/prefix-length.

rp ip-address/prefix | source ip-address/prefix—(Optional) Display information about the

PIM entries with a specified rendezvous point (RP) address and prefix or with a

specified source address and prefix. You can omit the prefix.

sg | star-g—(Optional) Display information about PIM (S,G) or (*,G) entries.

Required Privilege
Level

view

Related
Documentation

clear pim join on page 1139•

• Example: Configuring Bidirectional PIM on page 201

List of Sample Output show pim join summary on page 1335
show pim join (PIM SparseMode) on page 1335
show pim join (Bidirectional PIM) on page 1336
show pim join inet6 on page 1336
show pim join inet6 star-g on page 1337
show pim join instance <instance-name> on page 1337
show pim join detail on page 1337
show pim join extensive (PIM SparseMode) on page 1338
show pim join extensive (Bidirectional PIM) on page 1339
show pim join extensive (Bidirectional PIMwith a Directly Connected Phantom
RP) on page 1340
show pim join instance <instance-name> extensive on page 1340
show pim join extensive (Ingress NodewithMultipoint LDP Inband Signaling for
Point-to-Multipoint LSPs) on page 1341
show pim join extensive (Egress NodewithMultipoint LDP Inband Signaling for
Point-to-Multipoint LSPs) on page 1342
show pim join summary on page 1343
show pim join (PIM SparseMode) on page 1344
show pim join (Bidirectional PIM) on page 1344
show pim join inet6 on page 1345
show pim join inet6 star-g on page 1345
show pim join instance <instance-name> on page 1345
show pim join detail on page 1346
show pim join extensive (PIM SparseMode) on page 1346
show pim join extensive (Bidirectional PIM) on page 1347
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show pim join extensive (Bidirectional PIMwith a Directly Connected Phantom
RP) on page 1348
show pim join instance <instance-name> extensive on page 1348
show pim join extensive (Ingress NodewithMultipoint LDP Inband Signaling for
Point-to-Multipoint LSPs) on page 1349
showpimjoinextensive(MultipointLDPwithMulticast-OnlyFastReroute)onpage1350

Output Fields Table 79onpage 1332describes theoutput fields for the showpim join command.Output

fields are listed in the approximate order in which they appear.

Table 79: show pim join Output Fields

Level of OutputField DescriptionField Name

brief detail extensive summary noneName of the routing instance.Instance

brief detail extensive summary noneName of the address family: inet (IPv4) or inet6
(IPv6).

Family

summaryType of multicast route: (S,G) or (*,G).Route type

summaryNumber of (S,G) routes and number of (*,G) routes.Route count

brief detail extensive noneRendezvous Point Tree.R

brief detail extensive noneSparse.S

brief detail extensive noneWildcard.W

brief detail extensive noneGroup address.Group

All levelsFor bidirectional PIM, length of the IP prefix for RP
group ranges.

Bidirectional group
prefix length

brief detail extensive noneMulticast source:

• * (wildcard value)

• ipv4-address

• ipv6-address

Source

brief detail extensive noneRendezvous point for the PIM group.RP

brief detail extensive nonePIM flags:

• bidirectional—Bidirectional mode entry.

• dense—Densemode entry.

• rptree—Entry is on the rendezvous point tree.

• sparse—Sparse mode entry.

• spt—Entry is on the shortest-path tree for the
source.

• wildcard—Entry is on the shared tree.

Flags
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Table 79: show pim join Output Fields (continued)

Level of OutputField DescriptionField Name

brief detail extensive noneRPF interface toward the source address for the
source-specific state (S,G) or toward the
rendezvous point (RP) address for the
non-source-specific state (*,G).

For bidirectional PIM, RP Linkmeans that the
interface is directly connected to a subnet that
contains a phantom RP address.

ApseudomultipointLDP(M-LDP) interfaceappears
onegressnodes inM-LDPpoint-to-multipoint LSPs
with inband signaling.

Upstream interface

extensiveInformation about the upstream neighbor: Direct,
Local, Unknown, or a specific IP address.

ForbidirectionalPIM,Directmeans that the interface
is directly connected to a subnet that contains a
phantom RP address.

ThemultipointLDP(M-LDP) rootappearsonegress
nodes in M-LDP point-to-multipoint LSPs with
inband signaling.

Upstream neighbor

extensiveWhenmulticast-only fast reroute (MoFRR) is
configured in a PIMdomain, the upstream interface
for the active path. A PIM router propagates join
messages on two upstream RPF interfaces to
receive multicast traffic on both links for the same
join request. Preference is given to two paths that
do not converge to the same immediate upstream
router. PIM installs appropriate multicast routes
withupstreamneighborsasRPFnexthopswith two
(primary and backup) interfaces.

Upstream state

extensiveOn the MoFRR primary path, the IP address of the
neighbor that is directly connected to the active
upstream interface.

Active upstream
neighbor

extensiveThe MoFRR upstream interface that is used when
the primary path fails.

When the primary path fails, the backup path is
upgraded to primary, and traffic is forwarded
accordingly. If there are alternate paths available,
anewbackuppath is calculatedand theappropriate
multicast route is updated or installed.

MoFRR Backup
upstream interface
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Table 79: show pim join Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveInformation about the upstream interface:

• JointoRP—Sendinga join to the rendezvouspoint.

• Join to Source—Sending a join to the source.

• Local RP—Sending neither join messages nor
prunemessages toward the RP, because this
routing device is the rendezvous point.

• LocalSource—Sending neither joinmessages nor
prunemessages toward the source, because the
source is locally attached to this routing device.

• No Prune to RP—Automatically sent to RP when
SPT and RPT are on the same path.

• Prune to RP—Sending a prune to the rendezvous
point.

• Prune to Source—Sending a prune to the source.

NOTE: RP group range entries have None in the
Upstream state field because RP group ranges do
not trigger actual PIM join messages between
routing devices.

Upstream state

extensiveInformation about downstream interfaces:

• Interface—Interface name for the downstream
neighbor.

A pseudo PIM-SM interface appears for all
IGMP-only interfaces.

A pseudomultipoint LDP (M-LDP) interface
appears on ingress root nodes in M-LDP
point-to-multipoint LSPs with inband signaling.

• Interface address—Address of the downstream
neighbor.

• State—Information about the downstream
neighbor: join or prune.

• Flags—PIM join flags: R (RPtree), S (Sparse),W
(Wildcard), or zero.

• Uptime—Time since the downstream interface
joined the group.

• Time since last Join—Time since the last join
message was received from the downstream
interface.

• Time since last Prune—Time since the last prune
message was received from the downstream
interface.

Downstream
neighbors

Assert Timeout

extensiveLength of time between assert cycles on the
downstream interface. Not displayed if the assert
timer is null.

Assert Timeout
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Table 79: show pim join Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveTime remaining until the downstream join state is
updated (in seconds). If the downstream join state
is not updated before this keepalive timer reaches
zero, the entry is deleted. If there is a directly
connected host, Keepalive timeout is Infinity.

Keepalive timeout

extensiveTime since the creation of (S,G) or (*,G) state. The
uptime is not refreshed every time a PIM join
message is received for an existing (S,G) or (*,G)
state.

Uptime

extensiveInterfaces on the router that forward bidirectional
PIM traffic.

The reasons for forwarding bidirectional PIM traffic
are that the interface is thewinner of thedesignated
forwarder election (DFWinner), or the interface is
the reverse path forwarding (RPF) interface toward
the RP (RPF).

Bidirectional
accepting
interfaces

Sample Output

show pim join summary

user@host> show pim join summary
Instance: PIM.master Family: INET

Route type            Route count
(s,g)                 2
(*,g)                 1

Instance: PIM.master Family: INET6

show pim join (PIM SparseMode)

user@host> show pim join
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 239.1.1.1
    Source: *
    RP: 10.255.14.144
    Flags: sparse,rptree,wildcard
    Upstream interface: Local

Group: 239.1.1.1
    Source: 10.255.14.144
    Flags: sparse,spt
    Upstream interface: Local

Group: 239.1.1.1
    Source: 10.255.70.15
    Flags: sparse,spt
    Upstream interface: so-1/0/0.0
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Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

show pim join (Bidirectional PIM)

user@host> show pim join
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.13.2
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0            

Group: 224.1.3.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.1.3
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0 (RP Link)

Group: 225.1.1.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.13.2
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0            

Group: 225.1.3.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.1.3
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0 (RP Link)

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

show pim join inet6

user@host> show pim join inet6
Instance: PIM.master Family: INET6
 R = Rendezvous Point Tree, S = Sparse, W = Wildcard

 Group: ff04::e000:101
     Source: *
     RP: ::46.0.0.13
     Flags: sparse,rptree,wildcard
     Upstream interface: Local                 

 Group: ff04::e000:101
     Source: ::1.1.1.1
     Flags: sparse
     Upstream interface: unknown (no neighbor)

 Group: ff04::e800:101
     Source: ::1.1.1.1
     Flags: sparse
     Upstream interface: unknown (no neighbor)
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 Group: ff04::e800:101
     Source: ::1.1.1.2
     Flags: sparse
     Upstream interface: unknown (no neighbor)

show pim join inet6 star-g

user@host> show pim join inet6 star-g
Instance: PIM.master Family: INET6
 R = Rendezvous Point Tree, S = Sparse, W = Wildcard

 Group: ff04::e000:101
     Source: *
     RP: ::46.0.0.13
     Flags: sparse,rptree,wildcard
     Upstream interface: Local

show pim join instance <instance-name>

user@host> show pim join instance VPN-A
Instance: PIM.VPN-A Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 235.1.1.2
    Source: *
    RP: 10.10.47.100
    Flags: sparse,rptree,wildcard
    Upstream interface: Local

Group: 235.1.1.2
    Source: 192.168.195.74
    Flags: sparse,spt
    Upstream interface: at-0/3/1.0

Group: 235.1.1.2
    Source: 192.168.195.169
    Flags: sparse
    Upstream interface: so-1/0/1.0

Instance: PIM.VPN-A Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

show pim join detail

user@host> show pim join detail
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 239.1.1.1
    Source: *
    RP: 10.255.14.144
    Flags: sparse,rptree,wildcard
    Upstream interface: Local

Group: 239.1.1.1
    Source: 10.255.14.144
    Flags: sparse,spt
    Upstream interface: Local

Group: 239.1.1.1
    Source: 10.255.70.15
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    Flags: sparse,spt
    Upstream interface: so-1/0/0.0

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

show pim join extensive (PIM SparseMode)

user@host> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 239.1.1.1
    Source: *
    RP: 10.255.14.144
    Flags: sparse,rptree,wildcard
    Upstream interface: Local
    Upstream neighbor: Local
    Upstream state: Local RP
    Uptime: 00:03:49
    Downstream neighbors:
        Interface: so-1/0/0.0
            10.111.10.2 State: Join Flags: SRW Timeout: 174
            Uptime: 00:03:49 Time since last Join: 00:01:49
        Interface: mt-1/1/0.32768
            10.10.47.100 State: Join Flags: SRW  Timeout: Infinity
            Uptime: 00:03:49 Time since last Join: 00:01:49
    Number of downstream interfaces: 2

Group: 239.1.1.1
    Source: 10.255.14.144
    Flags: sparse,spt
    Upstream interface: Local
    Upstream neighbor: Local
    Upstream state: Local Source, Local RP
    Keepalive timeout: 344
    Uptime: 00:03:49
    Downstream neighbors:
        Interface: so-1/0/0.0
            10.111.10.2 State: Join Flags: S Timeout: 174
            Uptime: 00:03:49 Time since last Prune: 00:01:49
        Interface: mt-1/1/0.32768
            10.10.47.100 State: Join Flags: S   Timeout: Infinity
            Uptime: 00:03:49 Time since last Prune: 00:01:49
    Number of downstream interfaces: 2

Group: 239.1.1.1
    Source: 10.255.70.15
    Flags: sparse,spt
    Upstream interface: so-1/0/0.0
    Upstream neighbor: 10.111.10.2
    Upstream state: Local RP, Join to Source
    Keepalive timeout: 344
    Uptime: 00:03:49
    Downstream neighbors:
        Interface: Pseudo-GMP
            fe-0/0/0.0 fe-0/0/1.0 fe-0/0/3.0
        Interface: so-1/0/0.0 (pruned)
            10.111.10.2 State: Prune Flags: SR Timeout: 174
            Uptime: 00:03:49 Time since last Prune: 00:01:49
        Interface: mt-1/1/0.32768
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            10.10.47.100 State: Join Flags: S   Timeout: Infinity
            Uptime: 00:03:49 Time since last Prune: 00:01:49
    Number of downstream interfaces: 3

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

show pim join extensive (Bidirectional PIM)

user@host> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.13.2
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0            
    Upstream neighbor: 10.10.1.2
    Upstream state: None
    Uptime: 00:03:49
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)
    Number of downstream interfaces: 0  

Group: 225.1.1.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.13.2
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0            
    Upstream neighbor: 10.10.1.2
    Upstream state: None
    Uptime: 00:03:49
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)
     Downstream neighbors:
         Interface: lt-1/0/10.24
             10.0.24.4 State: Join   RW  Timeout: 185
         Interface: lt-1/0/10.23
             10.0.23.3 State: Join   RW  Timeout: 184
     Number of downstream interfaces: 2

Group: 225.1.3.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.1.3
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0 (RP Link)
    Upstream neighbor: Direct
    Upstream state: Local RP
    Uptime: 00:03:49
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)
        Interface: xe-4/1/0.0    (DF Winner)
    Number of downstream interfaces: 0  
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Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

show pim join extensive (Bidirectional PIMwith a Directly Connected PhantomRP)

user@host> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.3.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.1.3
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0 (RP Link)
    Upstream neighbor: Direct
    Upstream state: Local RP
    Uptime: 00:03:49
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)
        Interface: xe-4/1/0.0    (DF Winner)
    Number of downstream interfaces: 0  

show pim join instance <instance-name> extensive

user@host> show pim join instance VPN-A extensive
Instance: PIM.VPN-A Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 235.1.1.2
    Source: *
    RP: 10.10.47.100
    Flags: sparse,rptree,wildcard
    Upstream interface: Local
    Upstream neighbor: Local
    Upstream state: Local RP
    Uptime: 00:03:49
    Downstream neighbors:
        Interface: mt-1/1/0.32768
            10.10.47.101 State: Join Flags: SRW Timeout: 156
            Uptime: 00:03:49 Time since last Join: 00:01:49
    Number of downstream interfaces: 1

Group: 235.1.1.2
    Source: 192.168.195.74
    Flags: sparse,spt
    Upstream interface: at-0/3/1.0
    Upstream neighbor: 10.111.30.2
    Upstream state: Local RP, Join to Source
    Keepalive timeout: 156
    Uptime: 00:14:52

Group: 235.1.1.2
    Source: 192.168.195.169
    Flags: sparse
    Upstream interface: so-1/0/1.0
    Upstream neighbor: 10.111.20.2
    Upstream state: Local RP, Join to Source
    Keepalive timeout: 156
    Uptime: 00:14:52
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show pim join extensive (Ingress NodewithMultipoint LDP Inband Signaling for Point-to-Multipoint LSPs)

user@host> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 232.1.1.1
    Source: 192.168.219.11
    Flags: sparse,spt
    Upstream interface: fe-1/3/1.0            
    Upstream neighbor: Direct
    Upstream state: Local Source
    Keepalive timeout: 
    Uptime: 11:27:55 
    Downstream neighbors:
        Interface: Pseudo-MLDP            
        Interface: lt-1/2/0.25            
            1.2.5.2 State: Join Flags: S   Timeout: Infinity
            Uptime: 11:27:55 Time since last Join: 11:27:55

Group: 232.1.1.2
    Source: 192.168.219.11
    Flags: sparse,spt
    Upstream interface: fe-1/3/1.0            
    Upstream neighbor: Direct
    Upstream state: Local Source
    Keepalive timeout: 
    Uptime: 11:27:41 
    Downstream neighbors:
        Interface: Pseudo-MLDP            

Group: 232.1.1.3
    Source: 192.168.219.11
    Flags: sparse,spt
    Upstream interface: fe-1/3/1.0            
    Upstream neighbor: Direct
    Upstream state: Local Source
    Keepalive timeout: 
    Uptime: 11:27:41 
    Downstream neighbors:
        Interface: Pseudo-MLDP            

Group: 232.2.2.2
    Source: 1.2.7.7
    Flags: sparse,spt
    Upstream interface: lt-1/2/0.27           
    Upstream neighbor: Direct
    Upstream state: Local Source
    Keepalive timeout: 
    Uptime: 11:27:25 
    Downstream neighbors:
        Interface: Pseudo-MLDP            

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: ff3e::1:2
    Source: abcd::1:2:7:7
    Flags: sparse,spt
    Upstream interface: lt-1/2/0.27           
    Upstream neighbor: Direct
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    Upstream state: Local Source
    Keepalive timeout: 
    Uptime: 11:27:26 
    Downstream neighbors:
        Interface: Pseudo-MLDP 

show pim join extensive (Egress NodewithMultipoint LDP Inband Signaling for Point-to-Multipoint LSPs)

user@host> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 227.1.1.1
    Source: *
    RP: 1.1.1.1
    Flags: sparse,rptree,wildcard
    Upstream interface: Local                 
    Upstream neighbor: Local
    Upstream state: Local RP
    Uptime: 11:31:33 
    Downstream neighbors:
        Interface: fe-1/3/0.0             
            192.168.209.9 State: Join Flags: SRW  Timeout: Infinity
            Uptime: 11:31:33 Time since last Join: 11:31:32

Group: 232.1.1.1
    Source: 192.168.219.11
    Flags: sparse,spt
    Upstream protocol: MLDP
    Upstream interface: Pseudo MLDP           
    Upstream neighbor: MLDP LSP root <1.1.1.2>
    Upstream state: Join to Source
    Keepalive timeout: 
    Uptime: 11:31:32 
    Downstream neighbors:
        Interface: so-0/1/3.0             
            192.168.92.9 State: Join Flags: S   Timeout: Infinity
            Uptime: 11:31:30 Time since last Join: 11:31:30
    Downstream neighbors:
        Interface: fe-1/3/0.0             
            192.168.209.9 State: Join Flags: S   Timeout: Infinity
            Uptime: 11:31:32 Time since last Join: 11:31:32

Group: 232.1.1.2
    Source: 192.168.219.11
    Flags: sparse,spt
    Upstream protocol: MLDP
    Upstream interface: Pseudo MLDP           
    Upstream neighbor: MLDP LSP root <1.1.1.2>
    Upstream state: Join to Source
    Keepalive timeout: 
    Uptime: 11:31:32 
    Downstream neighbors:
        Interface: so-0/1/3.0             
            192.168.92.9 State: Join Flags: S   Timeout: Infinity
            Uptime: 11:31:30 Time since last Join: 11:31:30
    Downstream neighbors:
        Interface: lt-1/2/0.14            
            1.1.4.4 State: Join Flags: S Timeout: 177
            Uptime: 11:30:33 Time since last Join: 00:00:33
    Downstream neighbors:
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        Interface: fe-1/3/0.0             
            192.168.209.9 State: Join Flags: S   Timeout: Infinity
            Uptime: 11:31:32 Time since last Join: 11:31:32

Group: 232.1.1.3
    Source: 192.168.219.11
    Flags: sparse,spt
    Upstream protocol: MLDP
    Upstream interface: Pseudo MLDP           
    Upstream neighbor: MLDP LSP root <1.1.1.2>
    Upstream state: Join to Source
    Keepalive timeout: 
    Uptime: 11:31:32 
    Downstream neighbors:
        Interface: fe-1/3/0.0             
            192.168.209.9 State: Join Flags: S   Timeout: Infinity
            Uptime: 11:31:32 Time since last Join: 11:31:32

Group: 232.2.2.2                        
    Source: 1.2.7.7
    Flags: sparse,spt
    Upstream protocol: MLDP
    Upstream interface: Pseudo MLDP           
    Upstream neighbor: MLDP LSP root <1.1.1.2>
    Upstream state: Join to Source
    Keepalive timeout: 
    Uptime: 11:31:30 
    Downstream neighbors:
        Interface: so-0/1/3.0             
            192.168.92.9 State: Join Flags: S   Timeout: Infinity
            Uptime: 11:31:30 Time since last Join: 11:31:30

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: ff3e::1:2
    Source: abcd::1:2:7:7
    Flags: sparse,spt
    Upstream protocol: MLDP
    Upstream interface: Pseudo MLDP           
    Upstream neighbor: MLDP LSP root <1.1.1.2>
    Upstream state: Join to Source
    Keepalive timeout: 
    Uptime: 11:31:32 
    Downstream neighbors:
        Interface: fe-1/3/0.0             
            fe80::21f:12ff:fea5:c4db State: Join Flags: S   Timeout: Infinity
            Uptime: 11:31:32 Time since last Join: 11:31:32

Sample Output

show pim join summary

user@host> show pim join summary
Instance: PIM.master Family: INET

Route type            Route count
(s,g)                 2
(*,g)                 1

Instance: PIM.master Family: INET6
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show pim join (PIM SparseMode)

user@host> show pim join
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 239.1.1.1
    Source: *
    RP: 10.255.14.144
    Flags: sparse,rptree,wildcard
    Upstream interface: Local

Group: 239.1.1.1
    Source: 10.255.14.144
    Flags: sparse,spt
    Upstream interface: Local

Group: 239.1.1.1
    Source: 10.255.70.15
    Flags: sparse,spt
    Upstream interface: so-1/0/0.0

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

show pim join (Bidirectional PIM)

user@host> show pim join
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.13.2
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0            

Group: 224.1.3.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.1.3
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0 (RP Link)

Group: 225.1.1.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.13.2
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0            

Group: 225.1.3.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.1.3
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0 (RP Link)

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard
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show pim join inet6

user@host> show pim join inet6
Instance: PIM.master Family: INET6
 R = Rendezvous Point Tree, S = Sparse, W = Wildcard

 Group: ff04::e000:101
     Source: *
     RP: ::46.0.0.13
     Flags: sparse,rptree,wildcard
     Upstream interface: Local                 

 Group: ff04::e000:101
     Source: ::1.1.1.1
     Flags: sparse
     Upstream interface: unknown (no neighbor)

 Group: ff04::e800:101
     Source: ::1.1.1.1
     Flags: sparse
     Upstream interface: unknown (no neighbor)

 Group: ff04::e800:101
     Source: ::1.1.1.2
     Flags: sparse
     Upstream interface: unknown (no neighbor)

show pim join inet6 star-g

user@host> show pim join inet6 star-g
Instance: PIM.master Family: INET6
 R = Rendezvous Point Tree, S = Sparse, W = Wildcard

 Group: ff04::e000:101
     Source: *
     RP: ::46.0.0.13
     Flags: sparse,rptree,wildcard
     Upstream interface: Local

show pim join instance <instance-name>

user@host> show pim join instance VPN-A
Instance: PIM.VPN-A Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 235.1.1.2
    Source: *
    RP: 10.10.47.100
    Flags: sparse,rptree,wildcard
    Upstream interface: Local

Group: 235.1.1.2
    Source: 192.168.195.74
    Flags: sparse,spt
    Upstream interface: at-0/3/1.0

Group: 235.1.1.2
    Source: 192.168.195.169
    Flags: sparse
    Upstream interface: so-1/0/1.0
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Instance: PIM.VPN-A Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

show pim join detail

user@host> show pim join detail
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 239.1.1.1
    Source: *
    RP: 10.255.14.144
    Flags: sparse,rptree,wildcard
    Upstream interface: Local

Group: 239.1.1.1
    Source: 10.255.14.144
    Flags: sparse,spt
    Upstream interface: Local

Group: 239.1.1.1
    Source: 10.255.70.15
    Flags: sparse,spt
    Upstream interface: so-1/0/0.0

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

show pim join extensive (PIM SparseMode)

user@host> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 239.1.1.1
    Source: *
    RP: 10.255.14.144
    Flags: sparse,rptree,wildcard
    Upstream interface: Local
    Upstream neighbor: Local
    Upstream state: Local RP
    Uptime: 00:03:49
    Downstream neighbors:
        Interface: so-1/0/0.0
            10.111.10.2 State: Join Flags: SRW Timeout: 174
            Uptime: 00:03:49 Time since last Join: 00:01:49
        Interface: mt-1/1/0.32768
            10.10.47.100 State: Join Flags: SRW  Timeout: Infinity
            Uptime: 00:03:49 Time since last Join: 00:01:49
    Number of downstream interfaces: 2

Group: 239.1.1.1
    Source: 10.255.14.144
    Flags: sparse,spt
    Upstream interface: Local
    Upstream neighbor: Local
    Upstream state: Local Source, Local RP
    Keepalive timeout: 344
    Uptime: 00:03:49
    Downstream neighbors:
        Interface: so-1/0/0.0
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            10.111.10.2 State: Join Flags: S Timeout: 174
            Uptime: 00:03:49 Time since last Prune: 00:01:49
        Interface: mt-1/1/0.32768
            10.10.47.100 State: Join Flags: S   Timeout: Infinity
            Uptime: 00:03:49 Time since last Prune: 00:01:49
    Number of downstream interfaces: 2

Group: 239.1.1.1
    Source: 10.255.70.15
    Flags: sparse,spt
    Upstream interface: so-1/0/0.0
    Upstream neighbor: 10.111.10.2
    Upstream state: Local RP, Join to Source
    Keepalive timeout: 344
    Uptime: 00:03:49
    Downstream neighbors:
        Interface: Pseudo-GMP
            fe-0/0/0.0 fe-0/0/1.0 fe-0/0/3.0
        Interface: so-1/0/0.0 (pruned)
            10.111.10.2 State: Prune Flags: SR Timeout: 174
            Uptime: 00:03:49 Time since last Prune: 00:01:49
        Interface: mt-1/1/0.32768
            10.10.47.100 State: Join Flags: S   Timeout: Infinity
            Uptime: 00:03:49 Time since last Prune: 00:01:49
    Number of downstream interfaces: 3

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

show pim join extensive (Bidirectional PIM)

user@host> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.1.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.13.2
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0            
    Upstream neighbor: 10.10.1.2
    Upstream state: None
    Uptime: 00:03:49
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)
    Number of downstream interfaces: 0  

Group: 225.1.1.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.13.2
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0            
    Upstream neighbor: 10.10.1.2
    Upstream state: None
    Uptime: 00:03:49
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)
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     Downstream neighbors:
         Interface: lt-1/0/10.24
             10.0.24.4 State: Join   RW  Timeout: 185
         Interface: lt-1/0/10.23
             10.0.23.3 State: Join   RW  Timeout: 184
     Number of downstream interfaces: 2

Group: 225.1.3.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.1.3
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0 (RP Link)
    Upstream neighbor: Direct
    Upstream state: Local RP
    Uptime: 00:03:49
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)
        Interface: xe-4/1/0.0    (DF Winner)
    Number of downstream interfaces: 0  

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

show pim join extensive (Bidirectional PIMwith a Directly Connected PhantomRP)

user@host> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 224.1.3.0
    Bidirectional group prefix length: 24
    Source: *
    RP: 10.10.1.3
    Flags: bidirectional,rptree,wildcard
    Upstream interface: ge-0/0/1.0 (RP Link)
    Upstream neighbor: Direct
    Upstream state: Local RP
    Uptime: 00:03:49
    Bidirectional accepting interfaces:
        Interface: ge-0/0/1.0    (RPF)
        Interface: lo0.0         (DF Winner)
        Interface: xe-4/1/0.0    (DF Winner)
    Number of downstream interfaces: 0  

show pim join instance <instance-name> extensive

user@host> show pim join instance VPN-A extensive
Instance: PIM.VPN-A Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 235.1.1.2
    Source: *
    RP: 10.10.47.100
    Flags: sparse,rptree,wildcard
    Upstream interface: Local
    Upstream neighbor: Local
    Upstream state: Local RP
    Uptime: 00:03:49
    Downstream neighbors:
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        Interface: mt-1/1/0.32768
            10.10.47.101 State: Join Flags: SRW Timeout: 156
            Uptime: 00:03:49 Time since last Join: 00:01:49
    Number of downstream interfaces: 1

Group: 235.1.1.2
    Source: 192.168.195.74
    Flags: sparse,spt
    Upstream interface: at-0/3/1.0
    Upstream neighbor: 10.111.30.2
    Upstream state: Local RP, Join to Source
    Keepalive timeout: 156
    Uptime: 00:14:52

Group: 235.1.1.2
    Source: 192.168.195.169
    Flags: sparse
    Upstream interface: so-1/0/1.0
    Upstream neighbor: 10.111.20.2
    Upstream state: Local RP, Join to Source
    Keepalive timeout: 156
    Uptime: 00:14:52

show pim join extensive (Ingress NodewithMultipoint LDP Inband Signaling for Point-to-Multipoint LSPs)

user@host> show pim join extensive
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 232.1.1.1
    Source: 192.168.219.11
    Flags: sparse,spt
    Upstream interface: fe-1/3/1.0            
    Upstream neighbor: Direct
    Upstream state: Local Source
    Keepalive timeout: 
    Uptime: 11:27:55 
    Downstream neighbors:
        Interface: Pseudo-MLDP            
        Interface: lt-1/2/0.25            
            1.2.5.2 State: Join Flags: S   Timeout: Infinity
            Uptime: 11:27:55 Time since last Join: 11:27:55

Group: 232.1.1.2
    Source: 192.168.219.11
    Flags: sparse,spt
    Upstream interface: fe-1/3/1.0            
    Upstream neighbor: Direct
    Upstream state: Local Source
    Keepalive timeout: 
    Uptime: 11:27:41 
    Downstream neighbors:
        Interface: Pseudo-MLDP            

Group: 232.1.1.3
    Source: 192.168.219.11
    Flags: sparse,spt
    Upstream interface: fe-1/3/1.0            
    Upstream neighbor: Direct
    Upstream state: Local Source
    Keepalive timeout: 
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    Uptime: 11:27:41 
    Downstream neighbors:
        Interface: Pseudo-MLDP            

Group: 232.2.2.2
    Source: 1.2.7.7
    Flags: sparse,spt
    Upstream interface: lt-1/2/0.27           
    Upstream neighbor: Direct
    Upstream state: Local Source
    Keepalive timeout: 
    Uptime: 11:27:25 
    Downstream neighbors:
        Interface: Pseudo-MLDP            

Instance: PIM.master Family: INET6
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: ff3e::1:2
    Source: abcd::1:2:7:7
    Flags: sparse,spt
    Upstream interface: lt-1/2/0.27           
    Upstream neighbor: Direct
    Upstream state: Local Source
    Keepalive timeout: 
    Uptime: 11:27:26 
    Downstream neighbors:
        Interface: Pseudo-MLDP 

show pim join extensive (Multipoint LDPwithMulticast-Only Fast Reroute)

user@host> show pim join 225.1.1.1 extensive sg
Instance: PIM.master Family: INET
R = Rendezvous Point Tree, S = Sparse, W = Wildcard

Group: 225.1.1.1
    Source: 10.0.0.1
    Flags: sparse,spt
    Active upstream interface: fe-1/2/13.0
    Active upstream neighbor: 10.0.0.9
    MoFRR Backup upstream interface: fe-1/2/14.0
    MoFRR Backup upstream neighbor: 10.0.0.21
    Upstream state: Join to Source, No Prune to RP
    Keepalive timeout: 354
    Uptime: 00:00:06 
    Downstream neighbors:
        Interface: fe-1/2/15.0           
            10.0.0.13 State: Join Flags: S   Timeout: Infinity
            Uptime: 00:00:06 Time since last Join: 00:00:06
    Number of downstream interfaces: 1
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show pim neighbors

List of Syntax Syntax on page 1351

Syntax (EX Series Switch and the QFX Series) on page 1351

Syntax show pim neighbors
<brief | detail>
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

show pim neighbors
<brief | detail>
<inet | inet6>
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Support for bidirectional PIM added in Junos OS Release 12.1.

Support for the instance all option added in Junos OS Release 12.1.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display information about Protocol Independent Multicast (PIM) neighbors.

Options none—(Sameasbrief)Displaystandard informationaboutPIMneighbors forall supported

family addresses for the main instance.

brief | detail—(Optional) Display the specified level of output.

inet | inet6—(Optional) Display information about PIM neighbors for IPv4 or IPv6 family

addresses, respectively.

instance (instance-name | all)—(Optional) Display information about neighbors for the

specified PIM-enabled routing instance or for all routing instances.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show pim neighbors on page 1353
show pim neighbors brief on page 1353
show pim neighbors instance on page 1353
show pim neighbors detail on page 1353
show pim neighbors detail (With BFD) on page 1354

Output Fields Table 80 on page 1352 describes the output fields for the showpimneighbors command.

Output fields are listed in the approximate order in which they appear.
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Table 80: show pim neighbors Output Fields

Level of OutputField DescriptionField Name

All levelsName of the routing instance.Instance

All levelsInterface through which the neighbor is reachable.Interface

All levelsAddress of the neighboring PIM routing device.Neighbor addr

All levelsIP version: 4 or 6.IP

All levelsPIM version running on the neighbor: 1 or 2.V

All levelsPIMmode of the neighbor: Sparse, Dense, SparseDense, or Unknown. When the
neighbor is running PIM version 2, this mode is always Unknown.

Mode

brief noneCan be one or more of the following:

• B—Bidirectional Capable.

• G—Generation Identifier.

• H—Hello Option Holdtime.

• L—Hello Option LAN Prune Delay.

• P—Hello Option DR Priority.

• T—Tracking bit.

Option

All levelsTimetheneighborhasbeenoperational since thePIMprocesswas last initialized,
in the format dd:hh:mm:ss ago for less than a week and nwnd:hh:mm:ss ago for
more than a week.

Uptime

detailAddress of the neighboring PIM routing device.Address

detailStatus and operational state of the Bidirectional Forwarding Detection (BFD)
protocol on the interface: Enabled,Operational state is up, or Disabled.

BFD

detailTime for which the neighbor is available, in seconds. The range of values is
0 through 65,535.

Hello Option
Holdtime

detailDefault holdtime and the time remaining if the holdtime option is not in the
received hello message.

Hello Default
Holdtime

detailDesignated router election priority. The range of values is 0 through 255.Hello Option DR
Priority

detail9-digit or 10-digit number used to tag hello messages.Hello Option
Generation ID

detailNeighbor can process bidirectional PIMmessages.Hello Option
Bi-Directional PIM
supported

detailTime to wait before the neighbor receives prunemessages, in the format delay
nnnms override nnnnms.

Hello Option LAN
Prune Delay
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Table 80: show pim neighbors Output Fields (continued)

Level of OutputField DescriptionField Name

detailNeighbor is capable of join suppression.Join Suppression
supported

detailInformation about joins received from the neighbor.

• Group—Group addresses in the join message.

• Source—Address of the source in the join message.

• Timeout—Time for which the join is valid.

Rx Join

Sample Output

show pim neighbors

user@host> show pim neighbors
Instance: PIM.master
B = Bidirectional Capable, G = Generation Identifier,
H = Hello Option Holdtime, L = Hello Option LAN Prune Delay,
P = Hello Option DR Priority, T = Tracking bit

Interface           IP V Mode        Option      Uptime Neighbor addr
so-1/0/0.0           4 2             HPLG      00:07:10 10.111.10.2

show pim neighbors brief

The output for the show pim neighbors brief command is identical to that for the show

pim neighbors command. For sample output, see show pim neighbors on page 1353.

show pim neighbors instance

user@host> show pim neighbors instance VPN-A
Instance: PIM.VPN-A
B = Bidirectional Capable, G = Generation Identifier,
H = Hello Option Holdtime, L = Hello Option LAN Prune Delay,
P = Hello Option DR Priority, T = Tracking bit

Interface           IP V Mode        Option      Uptime Neighbor addr
at-0/3/1.0           4 2             HPLG      00:07:54 10.111.30.2
mt-1/1/0.32768       4 2             HPLG      00:07:22 10.10.47.101
so-1/0/1.0           4 2             HPLG      00:07:50 10.111.20.2

show pim neighbors detail

user@host> show pim neighbors detail
Instance: PIM.master
Interface: ge-0/0/1.0

    Address: 10.10.1.1, IPv4, PIM v2, Mode: SparseDense, sg Join Count: 0, tsg 
Join Count: 2
        Hello Option Holdtime: 65535 seconds
        Hello Option DR Priority: 1
        Hello Option Generation ID: 2053759302
        Hello Option Bi-Directional PIM supported
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
                                      Join Suppression supported
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    Address: 10.10.1.2, IPv4, PIM v2, sg Join Count: 0, tsg Join Count: 2
        BFD: Disabled
        Hello Option Holdtime: 105 seconds 93 remaining
        Hello Option DR Priority: 1
        Hello Option Generation ID: 1734018161
        Hello Option Bi-Directional PIM supported
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
                                      Join Suppression supported

Interface: lo0.0

    Address: 10.255.179.246,    IPv4, PIM v2, Mode: SparseDense, sg Join Count: 
0, tsg Join Count: 0
        Hello Option Holdtime: 65535 seconds
        Hello Option DR Priority: 1
        Hello Option Generation ID: 1997462267
        Hello Option Bi-Directional PIM supported
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
                                      Join Suppression supported

show pim neighbors detail (With BFD)

user@host> show pim neighbors detail
Instance: PIM.master
Interface: fe-1/0/0.0
    Address: 192.168.11.1,        IPv4, PIM v2, Mode: Sparse
        Hello Option Holdtime: 65535 seconds
        Hello Option DR Priority: 1
        Hello Option Generation ID: 836607909
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms

    Address: 192.168.11.2,        IPv4, PIM v2
        BFD: Enabled, Operational state is up
        Hello Default Holdtime: 105 seconds 104 remaining
        Hello Option DR Priority: 1
        Hello Option Generation ID: 1907549685
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms

Interface: fe-1/0/1.0
    Address: 192.168.12.1,        IPv4, PIM v2
        BFD: Disabled
        Hello Default Holdtime: 105 seconds 80 remaining
        Hello Option DR Priority: 1
        Hello Option Generation ID: 1971554705
        Hello Option LAN Prune Delay: delay 500 ms override 2000 ms 
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show pim snooping interfaces

Syntax show pim snooping interfaces
<brief | detail>
<instance instance-name>
<interface interface-name>
<logical-system logical-system-name>
<vlan-id vlan-identifier>

Release Information Command introduced in Junos OS Release 12.3 for MX Series 3D Universal Edge devices.

Command introduced in Junos OS Release 13.2 for M Series Multiservice Edge devices.

Description Display information about PIM snooping interfaces.

Options none—Display detailed information.

brief | detail—(Optional) Display the specified level of output.

instance <instance-name>—(Optional) Display PIM snooping interface information for

the specified routing instance.

interface<interface-name>—(Optional)DisplayPIMsnooping information for thespecified

interface only.

logical-system logical-system-name—(Optional) Display information about a particular

logical system, or type ’all’.

vlan-id <vlan-identifier>—(Optional) Display PIM snooping interface information for the

specified VLAN.

Required Privilege
Level

view

Related
Documentation

PIM Snooping for VPLS on page 679•

List of Sample Output show pim snooping interfaces on page 1356
show pim snooping interfaces instance vpls1 on page 1356
show pim snooping interfaces interface <interface-name> on page 1357
show pim snooping interfaces vlan-id <vlan-id> on page 1357

Output Fields Table81onpage 1355 lists theoutput fields for the showpimsnooping interfacecommand.

Output fields are listed in the approximate order in which they appear.

Table 81: show pim snooping interface Output Fields

Level of OutputField DescriptionField Name

All levelsRouting instance for PIM snooping.Instance

All levelsLearning domain for snooping.Learning-Domain
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Table 81: show pim snooping interface Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsRouter interfaces that are part of this learning domain.Name

All levelsState of the interface: Up, or Down.State

All levelsVersion of IP used: 4 for IPv4, or 6 for IPv6.IP-Version

All levelsNumber of neighboring routers connected through the specified interface.NbrCnt

All levelsIP address of the designated router.DR address

Sample Output

show pim snooping interfaces

user@host> show pim snooping interfaces
Instance: vpls1
Learning-Domain: vlan-id 10
Name State IP-Version NbrCnt
ge-1/3/1.10 Up 4 1
ge-1/3/3.10 Up 4 1
ge-1/3/5.10 Up 4 1
ge-1/3/7.10 Up 4 1
DR address: 192.0.2.5
DR flooding is ON

Learning-Domain: vlan-id 20
Name State IP-Version NbrCnt
ge-1/3/1.20 Up 4 1
ge-1/3/3.20 Up 4 1
ge-1/3/5.20 Up 4 1
ge-1/3/7.20 Up 4 1
DR address: 192.0.2.6
DR flooding is ON

show pim snooping interfaces instance vpls1

user@host> show pim snooping interfaces instance vpls1
Instance: vpls1

Learning-Domain: vlan-id 10
Name State IP-Version NbrCnt
ge-1/3/1.10 Up 4 1
ge-1/3/3.10 Up 4 1
ge-1/3/5.10 Up 4 1
ge-1/3/7.10 Up 4 1
DR address: 192.0.2.5
DR flooding is ON

Learning-Domain: vlan-id 20
Name State IP-Version NbrCnt
ge-1/3/1.20 Up 4 1
ge-1/3/3.20 Up 4 1
ge-1/3/5.20 Up 4 1
ge-1/3/7.20 Up 4 1
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DR address: 192.0.2.6
DR flooding is ON

show pim snooping interfaces interface <interface-name>

user@host> show pim snooping interfaces interface ge-1/3/1.10
Instance: vpls1
Learning-Domain: vlan-id 10

Name State IP-Version NbrCnt
ge-1/3/1.10 Up 4 1
DR address: 192.0.2.5
DR flooding is ON

Learning-Domain: vlan-id 20
DR address: 192.0.2.6
DR flooding is ON

show pim snooping interfaces vlan-id <vlan-id>

user@host> show pim snooping interfaces vlan-id 10
Instance: vpls1
Learning-Domain: vlan-id 10

Name State IP-Version NbrCnt
ge-1/3/1.10 Up 4 1
ge-1/3/3.10 Up 4 1
ge-1/3/5.10 Up 4 1
ge-1/3/7.10 Up 4 1
DR address: 192.0.2.5
DR flooding is ON
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show pim snooping join

Syntax show pim snooping join
<brief | detail | extensive>
<instance instance-name>
<logical-system logical-system-name>
<vlan-id vlan-id>

Release Information Command introduced in Junos OS Release 12.3 for MX Series 3D Universal Edge devices.

Command introduced in Junos OS Release 13.2 for M Series Multiservice Edge devices.

Description Display information about Protocol Independent Multicast (PIM) snooping joins.

Options none—Display detailed information.

brief | detail | extensive—(Optional) Display the specified level of output.

instance instance-name—(Optional)DisplayPIMsnooping join information for thespecified

routing instance.

logical-system logical-system-name—(Optional) Display information about a particular

logical system, or type ’all’.

vlan-idvlan-identifier—(Optional)DisplayPIM snooping join information for the specified

VLAN.

Required Privilege
Level

view

Related
Documentation

PIM Snooping for VPLS on page 679•

List of Sample Output show pim snooping join on page 1360
show pim snooping join extensive on page 1360
show pim snooping join instance on page 1360
show pim snooping join vlan-id on page 1361

Output Fields Table 82 on page 1358 lists the output fields for the show pim snooping join command.

Output fields are listed in the approximate order in which they appear.

Table 82: show pim snooping join Output Fields

Level of OutputField DescriptionField Name

All levelsRouting instance for PIM snooping.Instance

All levelsLearning domain for PIM snooping.Learning-Domain

All levelsMulticast group address.Group
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Table 82: show pim snooping join Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsMulticast source address:

• * (wildcard value)

• <ipv4-address>

• <ipv6-address>

Source

All levelsPIM flags:

• bidirectional—Bidirectional mode entry.

• dense—Densemode entry.

• rptree—Entry is on the rendezvous point tree.

• sparse—Sparse mode entry.

• spt—Entry is on the shortest-path tree for the source.

• wildcard—Entry is on the shared tree.

Flags

All levelsInformation about the upstream interface:

• Join to RP—Sending a join to the rendezvous point.

• Join to Source—Sending a join to the source.

• Local RP—Sending neither join messages nor prunemessages toward the RP,
because this router is the rendezvous point.

• Local Source—Sending neither join messages nor prunemessages toward the
source, because the source is locally attached to this routing device.

• Prune to RP—Sending a prune to the rendezvous point.

• Prune to Source—Sending a prune to the source.

NOTE: RP group range entries have None in the Upstream state field because RP
group ranges do not trigger actual PIM join messages between routers.

Upstream state

All levelsInformation about the upstream neighbor: Direct, Local, Unknown, or a specific IP
address.

For bidirectionalPIM,Directmeans that the interface is directly connected toa subnet
that contains a phantom RP address.

Upstream neighbor

All levelsRPF interface toward the sourceaddress for the source-specific state (S,G)or toward
the rendezvous point (RP) address for the non-source-specific state (*,G).

For bidirectional PIM, RP Linkmeans that the interface is directly connected to a
subnet that contains a phantom RP address.

Upstream port

extensiveInformation about downstream interfaces.Downstream port

extensiveAddress of the downstream neighbor.Downstream
neighbors

extensiveTime remaining until the downstream join state is updated (in seconds).Timeout
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Sample Output

show pim snooping join

user@host> show pim snooping join
Instance: vpls1

Learning-Domain: vlan-id 10
Group: 198.51.100.2
Source: *
Flags: sparse,rptree,wildcard
Upstream state: None
Upstream neighbor: 192.0.2.4, port: ge-1/3/5.10

Learning-Domain: vlan-id 20
Group: 198.51.100.3
Source: *
Flags: sparse,rptree,wildcard
Upstream state: None
Upstream neighbor: 203.0.113.4, port: ge-1/3/5.20

show pim snooping join extensive

user@host> show pim snooping join extensive
Instance: vpls1
Learning-Domain: vlan-id 10

Group: 198.51.100.2
Source: *
Flags: sparse,rptree,wildcard
Upstream state: None
Upstream neighbor: 192.0.2.4, port: ge-1/3/5.10
Downstream port: ge-1/3/1.10
Downstream neighbors:
192.0.2.2 State: Join Flags: SRW Timeout: 166

Learning-Domain: vlan-id 20
Group: 198.51.100.3
Source: *
Flags: sparse,rptree,wildcard
Upstream state: None
Upstream neighbor: 203.0.113.4, port: ge-1/3/5.20
Downstream port: ge-1/3/3.20
Downstream neighbors:
203.0.113.3 State: Join Flags: SRW Timeout: 168

show pim snooping join instance

user@host> show pim snooping join instance vpls1
Instance: vpls1

Learning-Domain: vlan-id 10
Group: 198.51.100.2
Source: *
Flags: sparse,rptree,wildcard
Upstream state: None
Upstream neighbor: 192.0.2.4, port: ge-1/3/5.10

Learning-Domain: vlan-id 20
Group: 198.51.100.3
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Source: *
Flags: sparse,rptree,wildcard
Upstream state: None
Upstream neighbor: 203.0.113.4, port: ge-1/3/5.20

show pim snooping join vlan-id

user@host> show pim snooping join vlan-id 10
Instance: vpls1
Learning-Domain: vlan-id 10
Group: 198.51.100.2
Source: *
Flags: sparse,rptree,wildcard
Upstream state: None
Upstream neighbor: 192.0.2.4, port: ge-1/3/5.10
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show pim snooping neighbors

Syntax show pim snooping neighbors
<brief | detail>
<instance instance-name>
<interface interface-name>
<logical-system logical-system-name>
<vlan-id vlan-identifier>

Release Information Command introduced in Junos OS Release 12.3 for MX Series 3D Universal Edge devices.

Command introduced in Junos OS Release 13.2 for M Series Multiservice Edge devices.

Description Display information about Protocol Independent Multicast (PIM) snooping neighbors.

Options none—Display detailed information.

brief | detail—(Optional) Display the specified level of output.

instance instance-name—(Optional) Display PIM snooping neighbor information for the

specified routing instance.

interface interface-name—(Optional) Display information for the specified PIM snooping

neighbor interface.

logical-system logical-system-name—(Optional) Display information about a particular

logical system, or type ’all’.

vlan-id vlan-identifier—(Optional) Display PIM snooping neighbor information for the

specified VLAN.

Required Privilege
Level

view

Related
Documentation

Configuring Interface Priority for PIM Designated Router Selection on page 92•

• Modifying the PIM Hello Interval on page 82

• PIM Snooping for VPLS on page 679

• show pim neighbors on page 1351

List of Sample Output show pim snooping neighbors on page 1363
show pim snooping neighbors detail on page 1364
show pim snooping neighbors instance on page 1365
show pim snooping neighbors interface on page 1365
show pim snooping neighbors vlan-id on page 1366

Output Fields Table83onpage1363 lists theoutput fields for theshowpimsnoopingneighborscommand.

Output fields are listed in the approximate order in which they appear.
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Table 83: show pim snooping neighbors Output Fields

Level of OutputField DescriptionField Name

All levelsRouting instance for PIM snooping.Instance

All levelsLearning domain for PIM snooping.Learning-Domain

All levelsRouter interface for which PIM snooping neighbor details are displayed.Interface

All levelsPIM snooping options available on the specified interface:

• H = Hello Option Holdtime

• P = Hello Option DR Priority

• L = Hello Option LAN Prune Delay

• G = Generation Identifier

• T = Tracking Bit

Option

All levelsTime the neighbor has been operational since the PIM process was last initialized, in
the format dd:hh:mm:ss ago for less than a week and nwnd:hh:mm:ss ago for more
than a week.

Uptime

All levelsIP address of the PIM snooping neighbor connected through the specified interface.Neighbor addr

All levelsIP address of the specified router interface.Address

detailTime for which the neighbor is available, in seconds. The range of values is
0 through 65,535.

Hello Option
Holdtime

detailDesignated router election priority. The range of values is 0 through 4294967295.

NOTE: By default, every PIM interface has an equal probability (priority 1) of being
selected as the DR.

Hello Option DR
Priority

detail9-digit or 10-digit number used to tag hello messages.Hello Option
Generation ID

detailTime to wait before the neighbor receives prunemessages, in the format delay nnn
ms override nnnnms.

Hello Option LAN
Prune Delay

Sample Output

show pim snooping neighbors

user@host> show pim snooping neighbors
B = Bidirectional Capable, G = Generation Identifier,
H = Hello Option Holdtime, L = Hello Option LAN Prune Delay,
P = Hello Option DR Priority, T = Tracking Bit

Instance: vpls1
Learning-Domain: vlan-id 10

Interface Option Uptime Neighbor addr
ge-1/3/1.10 HPLGT 00:43:33 192.0.2.2
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ge-1/3/3.10 HPLGT 00:43:33 192.0.2.3
ge-1/3/5.10 HPLGT 00:43:33 192.0.2.4
ge-1/3/7.10 HPLGT 00:43:33 192.0.2.5

Learning-Domain: vlan-id 20

Interface Option Uptime Neighbor addr
ge-1/3/1.20 HPLGT 00:43:33 192.0.2.12
ge-1/3/3.20 HPLGT 00:43:33 192.0.2.13
ge-1/3/5.20 HPLGT 00:43:33 192.0.2.14
ge-1/3/7.20 HPLGT 00:43:33 192.0.2.15

show pim snooping neighbors detail

user@host> show pim snooping neighbors detail
Instance: vpls1
Learning-Domain: vlan-id 10

Interface: ge-1/3/1.10
Address: 192.0.2.2
Uptime: 00:44:51
Hello Option Holdtime: 105 seconds 83 remaining
Hello Option DR Priority: 1
Hello Option Generation ID: 830908833
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Tracking is supported

Interface: ge-1/3/3.10
Address: 192.0.2.3
Uptime: 00:44:51
Hello Option Holdtime: 105 seconds 97 remaining
Hello Option DR Priority: 1
Hello Option Generation ID: 2056520742
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Tracking is supported

Interface: ge-1/3/5.10
Address: 192.0.2.4
Uptime: 00:44:51
Hello Option Holdtime: 105 seconds 81 remaining
Hello Option DR Priority: 1
Hello Option Generation ID: 1152066227
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Tracking is supported

Interface: ge-1/3/7.10
Address: 192.0.2.5
Uptime: 00:44:51
Hello Option Holdtime: 105 seconds 96 remaining
Hello Option DR Priority: 1
Hello Option Generation ID: 1113200338
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Tracking is supported
Learning-Domain: vlan-id 20

Interface: ge-1/3/1.20
Address: 192.0.2.12
Uptime: 00:44:51
Hello Option Holdtime: 105 seconds 81 remaining
Hello Option DR Priority: 1
Hello Option Generation ID: 963205167
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Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Tracking is supported

Interface: ge-1/3/3.20
Address: 192.0.2.13
Uptime: 00:44:51
Hello Option Holdtime: 105 seconds 104 remaining
Hello Option DR Priority: 1
Hello Option Generation ID: 166921538
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Tracking is supported

Interface: ge-1/3/5.20
Address: 192.0.2.14
Uptime: 00:44:51
Hello Option Holdtime: 105 seconds 88 remaining
Hello Option DR Priority: 1
Hello Option Generation ID: 789422835
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Tracking is supported

Interface: ge-1/3/7.20
Address: 192.0.2.15
Uptime: 00:44:51
Hello Option Holdtime: 105 seconds 88 remaining
Hello Option DR Priority: 1
Hello Option Generation ID: 1563649680
Hello Option LAN Prune Delay: delay 500 ms override 2000 ms
Tracking is supported

show pim snooping neighbors instance

user@host> show pim snooping neighbors instance vpls1
B = Bidirectional Capable, G = Generation Identifier,
H = Hello Option Holdtime, L = Hello Option LAN Prune Delay,
P = Hello Option DR Priority, T = Tracking Bit

Instance: vpls1
Learning-Domain: vlan-id 10

Interface Option Uptime Neighbor addr
ge-1/3/1.10 HPLGT 00:46:03 192.0.2.2
ge-1/3/3.10 HPLGT 00:46:03 192.0.2.3
ge-1/3/5.10 HPLGT 00:46:03 192.0.2.4
ge-1/3/7.10 HPLGT 00:46:03 192.0.2.5

Learning-Domain: vlan-id 20

Interface Option Uptime Neighbor addr
ge-1/3/1.20 HPLGT 00:46:03 192.0.2.12
ge-1/3/3.20 HPLGT 00:46:03 192.0.2.13
ge-1/3/5.20 HPLGT 00:46:03 192.0.2.14
ge-1/3/7.20 HPLGT 00:46:03 192.0.2.15

show pim snooping neighbors interface

user@host> show pim snooping neighbors interface ge-1/3/1.20
B = Bidirectional Capable, G = Generation Identifier,
H = Hello Option Holdtime, L = Hello Option LAN Prune Delay,
P = Hello Option DR Priority, T = Tracking Bit
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Instance: vpls1
Learning-Domain: vlan-id 10
Learning-Domain: vlan-id 20

Interface Option Uptime Neighbor addr
ge-1/3/1.20 HPLGT 00:48:04 192.0.2.12

show pim snooping neighbors vlan-id

user@host> show pim snooping neighbors vlan-id 10
B = Bidirectional Capable, G = Generation Identifier,
H = Hello Option Holdtime, L = Hello Option LAN Prune Delay,
P = Hello Option DR Priority, T = Tracking Bit

Instance: vpls1
Learning-Domain: vlan-id 10

Interface Option Uptime Neighbor addr
ge-1/3/1.10 HPLGT 00:49:12 192.0.2.2
ge-1/3/3.10 HPLGT 00:49:12 192.0.2.3
ge-1/3/5.10 HPLGT 00:49:12 192.0.2.4
ge-1/3/7.10 HPLGT 00:49:12 192.0.2.5
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show pim snooping statistics

Syntax show pim snooping statistics
<instance instance-name>
<interface interface-name>
<logical-system logical-system-name>
<vlan-id vlan-id>

Release Information Command introduced in Junos OS Release 12.3 for MX Series 3D Universal Edge devices.

Command introduced in Junos OS Release 13.2 for M Series Multiservice Edge devices.

Description Display Protocol Independent Multicast (PIM) snooping statistics.

Options none—Display PIM statistics.

instance instance-name—(Optional) Display statistics for a specific routing instance

enabled by Protocol Independent Multicast (PIM) snooping.

interface interface-name—(Optional) Display statistics about the specified interface for

PIM snooping.

logical-system logical-system-name—(Optional) Display information about a particular

logical system, or type ’all’.

vlan-id vlan-identifier—(Optional) Display PIM snooping statistics information for the

specified VLAN.

Required Privilege
Level

view

Related
Documentation

PIM Snooping for VPLS on page 679•

• clear pim snooping statistics on page 1147

List of Sample Output show pim snooping statistics on page 1368
show pim snooping statistics instance on page 1369
show pim snooping statistics interface on page 1370
show pim snooping statistics vlan-id on page 1370

Output Fields Table84onpage 1367 lists theoutput fields for theshowpimsnoopingstatisticscommand.

Output fields are listed in the approximate order in which they appear.

Table 84: show pim snooping statistics Output Fields

Level of OutputField DescriptionField Name

All levelsRouting instance for PIM snooping.Instance

All levelsLearning domain for PIM snooping.Learning-Domain

All levelsTotal number of transmitted join/prune packets.Tx J/Pmessages

1367Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



Table 84: show pim snooping statistics Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsTotal number of received join/prune packets.RX J/Pmessages

All levelsNumber of join/prune packets seen but not received on the upstream interface.Rx J/Pmessages --
seen

All levelsNumber of join/prune packets received on the downstream interface.Rx J/Pmessages --
received

All levelsTotal number of received hello packets.Rx Hellomessages

All levelsNumber of packets received with an unknown version number.Rx Version
Unknown

All levelsNumber of packets received from an unknown neighbor.Rx Neighbor
Unknown

All levelsNumber of packets received with unknown upstream neighbor information.Rx Upstream
Neighbor Unknown

All levelsNumber of packets received containing incorrect length information.Rx Bad Length

All levelsNumber of join/prune packets dropped while the router is busy.Rx J/P Busy Drop

All levelsNumber of join/prune packets received containing the aggregate group information.Rx J/P Group
Aggregate 0

All levelsNumber of malformed packets received.RxMalformed
Packet

All levelsNumber of packets received without the interface information.RxNoPIM Interface

All levelsNumber of packets received without upstream neighbor information.Rx No Upstream
Neighbor

All levelsNumber of hello packets received with unknown options.Rx UnknownHello
Option

Sample Output

show pim snooping statistics

user@host> show pim snooping statistics
Instance: vpls1
Learning-Domain: vlan-id 10

Tx J/P messages 0
RX J/P messages 8
Rx J/P messages -- seen 0
Rx J/P messages -- received 8
Rx Hello messages 37
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Rx Version Unknown 0
Rx Neighbor Unknown 0
Rx Upstream Neighbor Unknown 0
Rx Bad Length 0
Rx J/P Busy Drop 0
Rx J/P Group Aggregate 0
Rx Malformed Packet 0
Rx No PIM Interface 0
Rx No Upstream Neighbor 0
Rx Bad Length 0
Rx Neighbor Unknown 0
Rx Unknown Hello Option 0
Rx Malformed Packet 0

Learning-Domain: vlan-id 20

Tx J/P messages 0
RX J/P messages 2
Rx J/P messages -- seen 0
Rx J/P messages -- received 2
Rx Hello messages 39
Rx Version Unknown 0
Rx Neighbor Unknown 0
Rx Upstream Neighbor Unknown 0
Rx Bad Length 0
Rx J/P Busy Drop 0
Rx J/P Group Aggregate 0
Rx Malformed Packet 0
Rx No PIM Interface 0
Rx No Upstream Neighbor 0
Rx Bad Length 0
Rx Neighbor Unknown 0
Rx Unknown Hello Option 0
Rx Malformed Packet 0

show pim snooping statistics instance

user@host> show pim snooping statistics instance vpls1
Instance: vpls1
Learning-Domain: vlan-id 10

Tx J/P messages 0
RX J/P messages 9
Rx J/P messages -- seen 0
Rx J/P messages -- received 9
Rx Hello messages 45
Rx Version Unknown 0
Rx Neighbor Unknown 0
Rx Upstream Neighbor Unknown 0
Rx Bad Length 0
Rx J/P Busy Drop 0
Rx J/P Group Aggregate 0
Rx Malformed Packet 0
Rx No PIM Interface 0
Rx No Upstream Neighbor 0
Rx Bad Length 0
Rx Neighbor Unknown 0
Rx Unknown Hello Option 0
Rx Malformed Packet 0
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Learning-Domain: vlan-id 20

Tx J/P messages 0
RX J/P messages 3
Rx J/P messages -- seen 0
Rx J/P messages -- received 3
Rx Hello messages 47
Rx Version Unknown 0
Rx Neighbor Unknown 0
Rx Upstream Neighbor Unknown 0
Rx Bad Length 0
Rx J/P Busy Drop 0
Rx J/P Group Aggregate 0
Rx Malformed Packet 0
Rx No PIM Interface 0
Rx No Upstream Neighbor 0
Rx Bad Length 0
Rx Neighbor Unknown 0
Rx Unknown Hello Option 0
Rx Malformed Packet 0

show pim snooping statistics interface

user@host> show pim snooping statistics interface ge-1/3/1.20
Instance: vpls1
Learning-Domain: vlan-id 10
Learning-Domain: vlan-id 20

PIM Interface statistics for ge-1/3/1.20
Tx J/P messages 0
RX J/P messages 0
Rx J/P messages -- seen 0
Rx J/P messages -- received 0
Rx Hello messages 13
Rx Version Unknown 0
Rx Neighbor Unknown 0
Rx Upstream Neighbor Unknown 0
Rx Bad Length 0
Rx J/P Busy Drop 0
Rx J/P Group Aggregate 0
Rx Malformed Packet 0

show pim snooping statistics vlan-id

user@host> show pim snooping statistics vlan-id 10
Instance: vpls1
Learning-Domain: vlan-id 10

Tx J/P messages 0
RX J/P messages 11
Rx J/P messages -- seen 0
Rx J/P messages -- received 11
Rx Hello messages 64
Rx Version Unknown 0
Rx Neighbor Unknown 0
Rx Upstream Neighbor Unknown 0
Rx Bad Length 0
Rx J/P Busy Drop 0
Rx J/P Group Aggregate 0
Rx Malformed Packet 0
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Rx No PIM Interface 0
Rx No Upstream Neighbor 0
Rx Bad Length 0
Rx Neighbor Unknown 0

1371Copyright © 2017, Juniper Networks, Inc.

Chapter 26: Operational Commands



show pim rps

List of Syntax Syntax on page 1372

Syntax (EX Series Switch and the QFX Series) on page 1372

Syntax show pim rps
<brief | detail | extensive>
<group-address>
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

show pim rps
<brief | detail | extensive>
<group-address>
<inet | inet6>
<instance instance-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Support for bidirectional PIM added in Junos OS Release 12.1.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display information about Protocol Independent Multicast (PIM) rendezvous points

(RPs).

Options none—Display standard information about PIM RPs for all groups and family addresses

for all routing instances.

brief | detail | extensive—(Optional) Display the specified level of output.

group-address—(Optional) Display the RPs for a particular group. If you specify a group

address, the output lists the routing device that is the RP for that group.

inet | inet6—(Optional)Display information for IPv4or IPv6 family addresses, respectively.

instance instance-name—(Optional) Display information about RPs for a specific

PIM-enabled routing instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

Example: Configuring Bidirectional PIM on page 195•

List of Sample Output show pim rps on page 1375
show pim rps brief on page 1375
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show pim rps <group-address> on page 1375
show pim rps <group-address> (Bidirectional PIM) on page 1375
show pim rps <group-address> (PIM DenseMode) on page 1376
show pim rps <group-address> (SSMRangeWithout asm-override-ssm
Configured) on page 1376
show pim rps <group-address> (SSMRangeWith asm-override-ssmConfigured and
a Sparse-Mode RP) on page 1376
show pim rps <group-address> (SSMRangeWith asm-override-ssmConfigured and
a Bidirectional RP) on page 1376
show pim rps instance on page 1376
show pim rps extensive (PIM SparseMode) on page 1376
show pim rps extensive (Bidirectional PIM) on page 1377
show pim rps extensive (PIM Anycast RP in Use) on page 1377

Output Fields Table85onpage 1373describes theoutput fields for the showpimrps command.Output

fields are listed in the approximate order in which they appear.

Table 85: show pim rps Output Fields

Level of OutputField DescriptionField Name

All levelsName of the routing instance.Instance

All levelsName of the address family: inet (IPv4) or inet6 (IPv6).Family or Address
family

All levelsAddress of the rendezvous point.RP address

brief noneType of RP:

• auto-rp—Address of the RP known through the Auto-RP protocol.

• bootstrap—Address of the RP known through the bootstrap router protocol
(BSR).

• embedded—Address of the RP known through an embedded RP (IPv6).

• static—Address of RP known through static configuration.

Type

All levelsHow long to keep the RP active, with time remaining, in seconds.Holdtime

All levelsHow long until the local routing device determines the RP to be unreachable,
in seconds.

Timeout

All levelsNumber of groups currently using this RP.Groups

brief noneAddresses of groups that this RP can span.Group prefixes

detail extensiveAddress andmethod by which the RP was learned.Learned via

All levelsThe PIMmode of the RP: bidirectional or sparse.

If a sparse and bidirectional RPs are configuredwith the sameRP address, they
appear as separate entries in both formats.

Mode
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Table 85: show pim rps Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveHow long the RP has been active, in the format hh:mm:ss.Time Active

detail extensiveIndex value of the order in which Junos OS finds and initializes the interface.

For bidirectional RPs, the Device Index output field is omitted because
bidirectionalRPsdonot require encapsulationandde-encapsulation interfaces.

Device Index

detail extensiveLogical unit number of the interface.

For bidirectional RPs, the Subunit output field is omitted because bidirectional
RPs do not require encapsulation and de-encapsulation interfaces.

Subunit

detail extensiveEither the encapsulation or the de-encapsulation logical interface, depending
on whether this routing device is a designated router (DR) facing an RP router,
or is the local RP, respectively.

For bidirectional RPs, the Interface output field is omitted because bidirectional
RPs do not require encapsulation and de-encapsulation interfaces.

Interface

detail extensive

group-address

Addresses of groups that this RP spans.Group Ranges

detail extensiveNumber of groups currently using this RP.Active groups using
RP

detail extensiveTotal number of active groups for this RP.total

extensiveCurrent register state for each group:

• Group—Multicast group address.

• Source—Multicast sourceaddress forwhich thePIM register is sentor received,
depending on whether this router is a designated router facing an RP router,
or is the local RP, respectively:

• First Hop—PIM-designated routing device that sent the Register message
(the source address in the IP header).

• RP Address—RP to which the Register message was sent (the destination
address in the IP header).

• State:

On the designated router:

• Send—Sending Register messages.

• Probe—Sent a null register. If a Register-Stopmessage does not arrive in
5 seconds, the designated router resumes sending Register messages.

• Suppress—Received a Register-Stopmessage. The designated router is
waiting for the timer to resume before changing to Probe state.

• On the RP:

• Receive—Receiving Register messages.

Register State for
RP

extensiveIf anycast RP is configured, the addresses of the RPs in the set.Anycast-PIM rpset
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Table 85: show pim rps Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveIf anycast RP is configured, the local address used by the RP.Anycast-PIM local
address used

extensiveIf anycast RP is configured, the current register state for each group:

• Group—Multicast group address.

• Source—Multicast sourceaddress forwhich thePIM register is sentor received,
depending onwhether this routing device is a designated router facing an RP
router, or is the local RP, respectively.

• Origin—How the information was obtained:

• DIRECT—From a local attachment

• MSDP—From the Multicast Source Discovery Protocol (MSDP)

• DR—From the designated router

Anycast-PIM
Register State

group-addressFor sparsemodeandbidirectionalmode, the identity of theRP for the specified
group address.

RP selected

Sample Output

show pim rps

user@host> show pim rps
Instance: PIM.master
Address family INET
RP address      Type        Mode   Holdtime Timeout Groups Group prefixes
10.10.1.3       static      bidir       150    None      2 224.1.3.0/24
                                                           225.1.3.0/24
10.10.13.2      static      bidir       150    None      2 224.1.1.0/24
                                                           225.1.1.0/24

show pim rps brief

The output for the show pim rps brief command is identical to that for the show pim rps

command. For sample output, see show pim rps on page 1375.

show pim rps <group-address>

user@host> show pim rps 235.100.100.0
Instance: PIM.master
Instance: PIM.master

RP selected: 100.100.100.100

show pim rps <group-address> (Bidirectional PIM)

user@host> show pim rps 224.1.1.1
Instance: PIM.master

224.1.0.0/16
        11.4.12.75 (Bidirectional)

RP selected: 11.4.12.75
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show pim rps <group-address> (PIM DenseMode)

user@host> show pim rps 224.1.1.1
Instance: PIM.master

Dense Mode active for group 224.1.1.1

show pim rps <group-address> (SSMRangeWithout asm-override-ssmConfigured)

user@host> show pim rps 224.1.1.1
Instance: PIM.master

Source-specific Mode (SSM) active for group 224.1.1.1

show pim rps <group-address> (SSMRangeWith asm-override-ssmConfigured and a Sparse-Mode RP)

user@host> show pim rps 224.1.1.1
Instance: PIM.master

Source-specific Mode (SSM) active with Sparse Mode ASM override for group 224.1.1.1

224.1.0.0/16
        11.4.12.75

RP selected: 11.4.12.75

show pim rps <group-address> (SSMRangeWith asm-override-ssmConfigured and a Bidirectional RP)

user@host> show pim rps 224.1.1.1
Instance: PIM.master

Source-specific Mode (SSM) active with Sparse Mode ASM override for group 224.1.1.1

224.1.0.0/16
        11.4.12.75 (Bidirectional)

RP selected: (null)

show pim rps instance

user@host> show pim rps instance VPN-A
Instance: PIM.VPN-A
Address family INET
RP address               Type        Holdtime Timeout Groups Group prefixes
10.10.47.100             static             0    None      1 224.0.0.0/4

Address family INET6

show pim rps extensive (PIM SparseMode)

user@host> show pim rps extensive
Instance: PIM.master

Family: INET
RP: 10.255.245.91
Learned via: static configuration
Time Active: 00:05:48
Holdtime: 45 with 36 remaining
Device Index: 122
Subunit: 32768
Interface: pd-6/0/0.32768
Group Ranges:
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    224.0.0.0/4, 36s remaining
Active groups using RP:
    225.1.1.1

    total 1 groups active

Register State for RP:
Group           Source          FirstHop        RP Address      State    Timeout
225.1.1.1       192.168.195.78  10.255.14.132   10.255.245.91   Receive        0

show pim rps extensive (Bidirectional PIM)

user@host> show pim rps extensive
Instance: PIM.master
Address family INET

RP: 10.10.1.3
Learned via: static configuration
Mode: Bidirectional
Time Active: 01:58:07
Holdtime: 150
Group Ranges:
        224.1.3.0/24
        225.1.3.0/24

RP: 10.10.13.2
Learned via: static configuration
Mode: Bidirectional
Time Active: 01:58:07
Holdtime: 150
Group Ranges:
        224.1.1.0/24
        225.1.1.0/24

show pim rps extensive (PIM Anycast RP in Use)

user@host> show pim rps extensive
Instance: PIM.master

Family: INET
RP: 10.10.10.2
Learned via: static configuration
Time Active: 00:54:52
Holdtime: 0
Device Index: 130
Subunit: 32769
Interface: pimd.32769
Group Ranges:
    224.0.0.0/4
Active groups using RP:
    224.10.10.10

    total 1 groups active

Anycast-PIM rpset:
           10.100.111.34
           10.100.111.17
           10.100.111.55

Anycast-PIM local address used: 10.100.111.1
Anycast-PIM Register State:
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Group                      Source                               Origin
224.1.1.1                  10.10.95.2                           DIRECT
224.1.1.2                  10.10.95.2                           DIRECT
224.10.10.10               10.10.70.1                           MSDP
224.10.10.11               10.10.70.1                           MSDP
224.20.20.1                10.10.71.1                           DR

Address family INET6

Anycast-PIM rpset:
           ab::1
           ab::2
Anycast-PIM local address used: cd::1

Anycast-PIM Register State:
Group                    Source                               Origin
::224.1.1.1              ::10.10.95.2                         DIRECT
::224.1.1.2              ::10.10.95.2                         DIRECT
::224.20.20.1            ::10.10.71.1                         DR
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show pim source

List of Syntax Syntax on page 1379

Syntax (EX Series Switch and the QFX Series) on page 1379

Syntax show pim source
<brief | detail>
<inet | inet6>
<instance instance-name>
<logical-system (all | logical-system-name)>
<source-prefix>

Syntax (EX Series
Switch and the QFX

Series)

show pim source
<brief | detail>
<inet | inet6>
<instance instance-name>
<source-prefix>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Description Display information about theProtocol IndependentMulticast (PIM) source reverse path

forwarding (RPF) state.

Options none—Display standard information about the PIM RPF state for all supported family

addresses for all routing instances.

brief | detail—(Optional) Display the specified level of output.

inet | inet6—(Optional)Display information for IPv4or IPv6 family addresses, respectively.

instance instance-name—(Optional)Display informationabout theRPFstate for a specific

PIM-enabled routing instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

source-prefix—(Optional) Display the state for source RPF states in the given range.

Required Privilege
Level

view

List of Sample Output show pim source on page 1380
show pim source brief on page 1380
show pim source detail on page 1380

Output Fields Table 86 on page 1380 describes the output fields for the show pim source command.

Output fields are listed in the approximate order in which they appear.
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Table 86: show pim source Output Fields

Field DescriptionField Name

Name of the routing instance.Instance

Address of the source or reverse path.Source

Prefix and prefix length for the route used to reach the RPF address.Prefix/length

RPF interface toward the source address.Upstream interface

Address of the RPF neighbor used to reach the source address.UpstreamNeighbor

Sample Output

show pim source

user@host> show pim source
Instance: PIM.master Family: INET

Source 10.255.14.144
    Prefix 10.255.14.144/32
    Upstream interface Local
    Upstream neighbor Local

Source 10.255.70.15
    Prefix 10.255.70.15/32
    Upstream interface so-1/0/0.0
    Upstream neighbor 10.111.10.2

Instance: PIM.master Family: INET6

show pim source brief

The output for the show pim source brief command is identical to that for the show pim

source command. For sample output, see show pim source on page 1380.

show pim source detail

user@host> show pim source detail
Instance: PIM.master Family: INET

Source 10.255.14.144
    Prefix 10.255.14.144/32
    Upstream interface Local
    Upstream neighbor Local
    Active groups:228.0.0.0
        239.1.1.1
        239.1.1.1

Source 10.255.70.15
    Prefix 10.255.70.15/32
    Upstream interface so-1/0/0.0
    Upstream neighbor 10.111.10.2
    Active groups:239.1.1.1

Copyright © 2017, Juniper Networks, Inc.1380

Multicast Protocols Feature Guide



Instance: PIM.master Family: INET6
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show pim statistics

List of Syntax Syntax on page 1382

Syntax (EX Series Switch and the QFX Series) on page 1382

Syntax show pim statistics
<inet |inet6)>
<instance instance-name>
<interface interface-name>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switch and the QFX

Series)

show pim statistics
<inet |inet6)>
<instance instance-name>
<interface interface-name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

inet6 and instance options introduced in Junos OS Release 10.0 for EX Series switches.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Support for bidirectional PIM added in Junos OS Release 12.1.

Description Display Protocol Independent Multicast (PIM) statistics.

Options none—Display PIM statistics.

inet | inet6—(Optional) Display IPv4 or IPv6 PIM statistics, respectively.

instance instance-name—(Optional) Display statistics for a specific routing instance

enabled by Protocol Independent Multicast (PIM).

interface interface-name—(Optional) Display statistics about the specified interface.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

clear pim statistics on page 1149•

List of Sample Output show pim statistics on page 1388
show pim statistics inet interface <interface-name> on page 1389
show pim statistics inet6 interface <interface-name> on page 1390
show pim statistics interface <interface-name> on page 1390

Output Fields Table 87 on page 1383 describes the output fields for the show pim statistics command.

Output fields are listed in the approximate order in which they appear.
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Table 87: show pim statistics Output Fields

Field DescriptionField Name

Name of the routing instance.

This field only appears if you specify an interface, for example:

• inet interface interface-name

• inet6 interface interface-name

• interface interface-name

Instance

Output is for IPv4 or IPv6 PIM statistics. INET indicates IPv4
statistics, and INET6 indicates IPv6 statistics.

This field only appears if you specify an interface, for example:

• inet interface interface-name

• inet6 interface interface-name

• interface interface-name

Family

PIM statistics for all interfaces or for the specified interface.PIM statistics

Message type for which statistics are displayed.PIMmessage type

Number of received statistics.Received

Number of messages sent of a certain type.Sent

Number of received packets that contained errors.Rx errors

PIM version 2 hello packets.V2 Hello

PIM version 2 register packets.V2 Register

PIM version 2 register stop packets.V2 Register Stop

PIM version 2 join and prune packets.V2 Join Prune

PIM version 2 bootstrap packets.V2 Bootstrap

PIM version 2 assert packets.V2 Assert

PIM version 2 graft packets.V2 Graft

PIM version 2 graft acknowledgment packets.V2 Graft Ack

PIM version 2 candidate RP packets.V2 Candidate RP
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Table 87: show pim statistics Output Fields (continued)

Field DescriptionField Name

PIM version 2 control messages related to PIM densemode
(PIM-DM) state refresh.

State refresh is an extension to PIM-DM. It not supported in Junos
OS.

V2 State Refresh

PIM version 2 send and receive messages associated with
bidirectional PIM designated forwarder election.

V2 DF Election

PIM version 1 query packets.V1 Query

PIM version 1 register packets.V1 Register

PIM version 1 register stop packets.V1 Register Stop

PIM version 1 join and prune packets.V1 Join Prune

PIM version 1 RP reachability packets.V1 RP Reachability

PIM version 1 assert packets.V1 Assert

PIM version 1 graft packets.V1 Graft

PIM version 1 graft acknowledgment packets.V1 Graft Ack

Auto-RP announce packets.AutoRP Announce

Auto-RPmapping packets.AutoRPMapping

Auto-RP packets with an unknown type.AutoRPUnknown type

Auto-RP announce packets.Anycast Register

Auto-RP announce packets.Anycast Register Stop

Summary of PIM statistics for all interfaces.Global Statistics

Numberof hellopacketsdroppedbecauseofaconfiguredneighbor
policy.

Hello dropped on neighbor
policy

Number of PIM control packets received with an unknown type.Unknown type

Number of PIM version 1 control packets receivedwith an unknown
type.

V1 Unknown type

Number of PIM control packets received with an unknown version.
The version is not version 1 or version 2.

Unknown Version
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Table 87: show pim statistics Output Fields (continued)

Field DescriptionField Name

Number of PIM control packets received (excluding PIM hello)
without first receiving the hello packet.

Neighbor unknown

Number of PIM control packets received for which the packet size
does not match the PIM length field in the packet.

Bad Length

Number of PIM control packets received for which the calculated
checksum does not match the checksum field in the packet.

Bad Checksum

Number of PIM control packets received on an interface that does
not have PIM configured.

Bad Receive If

Number of PIM control packets received that contain data for TCP
Bad register packets.

Rx Bad Data

Number of PIM control packets received on an interface that has
PIM disabled.

Rx Intf disabled

Number of PIM version 1 control packets received on an interface
configured for PIM version 2.

Rx V1 Require V2

Number of PIM version 2 control packets received on an interface
configured for PIM version 1.

Rx V2 Require V1

Number of PIM register packets received when the router is not the
RP for the group.

Rx Register not RP

Number of PIM register packets received when the RP does not
have a unicast route back to the source.

Rx Register no route

Number of PIM register packets received when the RP does not
have a de-encapsulation interface.

Rx Register no decap if

Number of NULL register timeout packets.Null Register Timeout

Number of PIM packets received when the router has a source
address filter configured for the RP.

RP Filtered Source

Number of register stopmessages received with an unknown type.Rx Unknown Reg Stop

Number of join and prunemessages received for which the router
has no state.

Rx Join/Prune no state

Number of join and prunemessages received on the interface used
to reach the upstream router, toward the RP.

Rx Join/Prune on upstream
if

Number of join or prunemessages received for invalid multicast
group addresses.

Rx Join/Prune for invalid
group
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Table 87: show pim statistics Output Fields (continued)

Field DescriptionField Name

Number of join and prunemessages received and dropped.Rx Join/Prunemessages
dropped

Number of PIM sparse mode join messages received for a group
that is configured for densemode.

Rx sparse join for dense
group

Number of graft and graft acknowledgmentmessages received for
which the router or switch has no state.

Rx Graft/Graft Ack no state

Number of graft messages received on the interface used to reach
the upstream router, toward the RP.

Rx Graft on upstream if

Number of BSRmessages received in which the PIMmessage type
is Candidate-RP-Advertisement, not Bootstrap.

Rx CRP not BSR

Number of BSRmessages received in which the PIMmessage type
is Bootstrap.

Rx BSRwhen BSR

Number of BSRmessages received on an interface that is not the
RPF interface.

Rx BSR not RPF if

Number of PIM hello packets received with options that Junos OS
does not support.

Rx unknown hello opt

Number of PIM control packets received for which the router has
no state for the data type.

Rx data no state

Number of PIM control packets received for which the router has
no state for the RP.

Rx RP no state

Number of PIM aggregate MDT packets received.Rx aggregate

NumberofPIMcontrolpackets receivedwithamalformed IPunicast
or multicast address family.

Rxmalformed packet

Number of PIM control packets received with no RP address.No RP

Number of PIM register packets received when the first-hop router
does not have an encapsulation interface.

No register encap if

Number of PIM control packets received when the router does not
haveaunicast route to the the interfaceused to reach theupstream
router, toward the RP.

No route upstream

Number of PIM control packets with an unusable nexthop. A path
can be unusable if the route is hidden or the link is down.

Nexthop Unusable

Number of PIM control packets received for which the router has
an RPmismatch.

RPmismatch
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Table 87: show pim statistics Output Fields (continued)

Field DescriptionField Name

RPmode (sparse or bidirectional) mismatches encountered when
processing join and prunemessages.

RPmodemismatch

Number of PIM control packets received for which the router has
an unknown RPF neighbor for the source.

RPF neighbor unknown

The number of join and prunemessages filtered because of
configured route filters and source address filters.

Rx Joins/Prunes filtered

The number of join and prunemessages filtered because of
configured route filters and source address filters.

Tx Joins/Prunes filtered

Number of packets received with an invalid embedded RP address
in PIM join messages and other types of messages sent between
routing domains.

Embedded-RP invalid addr

Number of times the limit configured with themaximum-rps
statement is exceeded. Themaximum-rps statement limits the
number of embedded RPs created in a specific routing instance.
The range is from 1 through 500. The default is 100.

Embedded-RP limit exceed

Number of packets in which the embedded RP for IPv6 is added.

The following receiveevents trigger extractionofan IPv6embedded
RP address on the router:

• Multicast Listener Discovery (MLD) report for an embedded RP
multicast group address

• PIM joinmessagewithanembeddedRPmulticast groupaddress

• Static embedded RPmulticast group address associated with
an interface

• Packets sent to an embedded RPmulticast group address
received on the DR

An embedded RP node discovered through these receive events is
added if it does not already exist on the routing platform.

Embedded-RP added

Number of packets in which the embedded RP for IPv6 is removed.
The embedded RP is removed whenever all PIM join states using
this RP are removed or the configuration changes to remove the
embedded RP feature.

Embedded-RP removed

Number of received register messages dropped because of a filter
configured for PIM register messages.

Rx Register msgs filtering
drop

Numberof registermessagesdroppedbecauseofa filter configured
for PIM register messages.

Tx Register msgs filtering
drop

Error counter for join and prunemessages received on
non-bidirectional PIM interfaces.

Rx Bidir Join/Prune on
non-Bidir if
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Table 87: show pim statistics Output Fields (continued)

Field DescriptionField Name

Error counter for join and prunemessages received on
non-designated forwarder interfaces.

Rx Bidir Join/Prune on
non-DF if

Sample Output

show pim statistics

user@host> show pim statistics
PIM Message type        Received       Sent  Rx errors
V2 Hello                      15         32          0
V2 Register                    0        362          0
V2 Register Stop             483          0          0
V2 Join Prune                 18        518          0
V2 Bootstrap                   0          0          0
V2 Assert                      0          0          0
V2 Graft                       0          0          0
V2 Graft Ack                   0          0          0
V2 Candidate RP                0          0          0
V2 State Refresh               0          0          0
V2 DF Election                 0          0          0
V1 Query                       0          0          0
V1 Register                    0          0          0
V1 Register Stop               0          0          0
V1 Join Prune                  0          0          0
V1 RP Reachability             0          0          0
V1 Assert                      0          0          0
V1 Graft                       0          0          0
V1 Graft Ack                   0          0          0
AutoRP Announce                0          0          0
AutoRP Mapping                 0          0          0
AutoRP Unknown type            0
Anycast Register               0          0          0
Anycast Register Stop          0          0          0

Global Statistics

Hello dropped on neighbor policy              0
Unknown type                                  0
V1 Unknown type                               0
Unknown Version                               0
Neighbor unknown                              0
Bad Length                                    0
Bad Checksum                                  0
Bad Receive If                                0
Rx Bad Data                                   0
Rx Intf disabled                              0
Rx V1 Require V2                              0
Rx V2 Require V1                              0
Rx Register not RP                            0
Rx Register no route                          0
Rx Register no decap if                       0
Null Register Timeout                         0
RP Filtered Source                            0
Rx Unknown Reg Stop                           0
Rx Join/Prune no state                        0
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Rx Join/Prune on upstream if                  0
Rx Join/Prune for invalid group               5
Rx Join/Prune messages dropped                0
Rx sparse join for dense group                0
Rx Graft/Graft Ack no state                   0
Rx Graft on upstream if                       0
Rx CRP not BSR                                0
Rx BSR when BSR                               0
Rx BSR not RPF if                             0
Rx unknown hello opt                          0
Rx data no state                              0
Rx RP no state                                0
Rx aggregate                                  0
Rx malformed packet                           0
Rx illegal TTL                                0
Rx illegal destination address                0
No RP                                         0
No register encap if                          0
No route upstream                             0
Nexthop Unusable                              0
RP mismatch                                   0
RP mode mismatch                              0
RPF neighbor unknown                          0
Rx Joins/Prunes filtered                      0
Tx Joins/Prunes filtered                      0
Embedded-RP invalid addr                      0
Embedded-RP limit exceed                      0
Embedded-RP added                             0
Embedded-RP removed                           0
Rx Register msgs filtering drop               0
Tx Register msgs filtering drop               0
Rx Bidir Join/Prune on non-Bidir if           0
Rx Bidir Join/Prune on non-DF if              0

Sample Output

show pim statistics inet interface <interface-name>

user@host> show pim statistics inet interface ge-0/3/0.0
Instance: PIM.master Family: INET

PIM Interface statistics for ge-0/3/0.0

PIM Message type        Received       Sent  Rx errors
V2 Hello                       0          4          0
V2 Register                    0          0          0
V2 Register Stop               0          0          0
V2 Join Prune                  0          0          0
V2 Bootstrap                   0          0          0
V2 Assert                      0          0          0
V2 Graft                       0          0          0
V2 Graft Ack                   0          0          0
V2 Candidate RP                0          0          0
V1 Query                       0          0          0
V1 Register                    0          0          0
V1 Register Stop               0          0          0
V1 Join Prune                  0          0          0
V1 RP Reachability             0          0          0
V1 Assert                      0          0          0
V1 Graft                       0          0          0
V1 Graft Ack                   0          0          0
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AutoRP Announce                0          0          0
AutoRP Mapping                 0          0          0
AutoRP Unknown type            0
Anycast Register               0          0          0
Anycast Register Stop          0          0          0

Sample Output

show pim statistics inet6 interface <interface-name>

user@host> show pim statistics inet6 interface ge-0/3/0.0
Instance: PIM.master Family: INET6

PIM Interface statistics for ge-0/3/0.0

PIM Message type        Received       Sent  Rx errors
V2 Hello                       0          4          0
V2 Register                    0          0          0
V2 Register Stop               0          0          0
V2 Join Prune                  0          0          0
V2 Bootstrap                   0          0          0
V2 Assert                      0          0          0
V2 Graft                       0          0          0
V2 Graft Ack                   0          0          0
V2 Candidate RP                0          0          0
Anycast Register               0          0          0
Anycast Register Stop          0          0          0

Sample Output

show pim statistics interface <interface-name>

user@host> show pim statistics interface ge-0/3/0.0
Instance: PIM.master Family: INET

PIM Interface statistics for ge-0/3/0.0

PIM Message type        Received       Sent  Rx errors
V2 Hello                       0          3          0
V2 Register                    0          0          0
V2 Register Stop               0          0          0
V2 Join Prune                  0          0          0
V2 Bootstrap                   0          0          0
V2 Assert                      0          0          0
V2 Graft                       0          0          0
V2 Graft Ack                   0          0          0
V2 Candidate RP                0          0          0
V1 Query                       0          0          0
V1 Register                    0          0          0
V1 Register Stop               0          0          0
V1 Join Prune                  0          0          0
V1 RP Reachability             0          0          0
V1 Assert                      0          0          0
V1 Graft                       0          0          0
V1 Graft Ack                   0          0          0
AutoRP Announce                0          0          0
AutoRP Mapping                 0          0          0
AutoRP Unknown type            0
Anycast Register               0          0          0
Anycast Register Stop          0          0          0
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Instance: PIM.master Family: INET6

PIM Interface statistics for ge-0/3/0.0

PIM Message type        Received       Sent  Rx errors
V2 Hello                       0          3          0
V2 Register                    0          0          0
V2 Register Stop               0          0          0
V2 Join Prune                  0          0          0
V2 Bootstrap                   0          0          0
V2 Assert                      0          0          0
V2 Graft                       0          0          0
V2 Graft Ack                   0          0          0
V2 Candidate RP                0          0          0
Anycast Register               0          0          0
Anycast Register Stop          0          0          0
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show pimmdt

Syntax show pimmdt instance instance-name
<brief | detail | extensive>
<incoming | outgoing>
<logical-system (all | logical-system-name)>
<range>

Release Information Command introduced before Junos OS Release 7.4.

Description Display information about Protocol Independent Multicast (PIM) default multicast

distribution tree (MDT) and the data MDTs in a Layer 3 VPN environment for a routing

instance.

Options instance instance-name—Display informationaboutdata-MDTs foraspecificPIM-enabled

routing instance.

brief | detail | extensive—(Optional) Display the specified level of output.

incoming | outgoing—(Optional) Display incoming or outgoing multicast data tunnels,

respectively.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

range—(Optional) Display information about an IP address with optional prefix length

representing a particular multicast group.

Required Privilege
Level

view

List of Sample Output show pimmdt instance on page 1393
show pimmdt instance detail on page 1394
show pimmdt instance extensive on page 1394
show pimmdt instance incoming on page 1394
show pimmdt instance outgoing on page 1394
show pimmdt instance (SSMMode) on page 1395

Output Fields Table88onpage 1392describes theoutput fields for the showpimmdtcommand.Output

fields are listed in the approximate order in which they appear.

Table 88: show pimmdt Output Fields

Level of OutputField DescriptionField Name

All levelsName of the routing instance.Instance

All levelsDirection the tunnel faces, from the router's perspective:Outgoing or Incoming.Tunnel direction

All levelsMode the tunnel is operating in: PIM-SSM or PIM-ASM.Tunnel mode
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Table 88: show pimmdt Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsDefault multicast group address using this tunnel.Default group
address

All levelsDefault multicast source address using this tunnel.Default source
address

All levelsDefault multicast tunnel interface.Default tunnel
interface

All levelsAddress used as the source address for outgoing PIM control messages.Default tunnel
source

detailCustomer-facing multicast group address using this tunnel. If you enable dynamic
reuse of data MDT group addresses, more than one group address can use the same
data MDT.

C-Group

detailIP address of the multicast source in the customer's address space. If you enable
dynamic reuse of data MDT group addresses, more than one source address can use
the same data MDT.

C-Source

detailService provider-facing multicast group address using this tunnel.P-Group

detailMulticast data tunnel interface that set up the data-MDT tunnel.Data tunnel
interface

detailLast known rate, in kilobits per second, at which the tunnel was forwarding traffic.Last known
forwarding rate

detailRate, in kilobits per second, above which a data-MDT tunnel is created and below
which it is deleted.

Configured
threshold rate

detailTime that this data-MDT tunnel has existed. The format is hours:minutes:seconds.Tunnel uptime

Sample Output

show pimmdt instance

user@host> show pimmdt instance VPN-A
Instance: PIM.VPN-A
Tunnel direction: Outgoing
Default group address: 239.1.1.1
Default tunnel interface: mt-1/1/0.32768
Default tunnel source: 192.168.7.1

C-group address   C-source address   P-group address    Data tunnel interface
235.1.1.2         192.168.195.74     228.0.0.0          mt-1/1/0.32769

Instance: PIM.VPN-A
Tunnel direction: Incoming
Default group address: 239.1.1.1
Default tunnel interface: mt-1/1/0.1081344
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show pimmdt instance detail

user@host> show pimmdt instance VPN-A detail
Instance: PIM.VPN-A
Tunnel direction: Outgoing
Default group address: 239.1.1.1
Default tunnel interface: mt-1/1/0.32768
Default tunnel source: 192.168.7.1

C-Group: 235.1.1.2
    C-Source: 192.168.195.74
    P-Group : 228.0.0.0
    Data tunnel interface      : mt-1/1/0.32769
    Last known forwarding rate : 48 kbps (6 kBps)
    Configured threshold rate  : 10 kbps
    Tunnel uptime              : 00:00:34

Instance: PIM.VPN-A
Tunnel direction: Incoming
Default group address: 239.1.1.1
Default tunnel interface: mt-1/1/0.1081344

show pimmdt instance extensive

user@host> show pimmdt instance VPN-A extensive
Instance: PIM.VPN-A
Tunnel direction: Outgoing
Default group address: 239.1.1.1
Default tunnel interface: mt-1/1/0.32768
Default tunnel source: 192.168.7.1

C-Group: 235.1.1.2
    C-Source: 192.168.195.74
    P-Group : 228.0.0.0
    Data tunnel interface      : mt-1/1/0.32769
    Last known forwarding rate : 48 kbps (6 kBps)
    Configured threshold rate  : 10 kbps
    Tunnel uptime              : 00:00:41

Instance: PIM.VPN-A
Tunnel direction: Incoming
Default group address: 239.1.1.1
Default tunnel interface: mt-1/1/0.1081344

show pimmdt instance incoming

user@host> show pimmdt instance VPN-A incoming
Instance: PIM.VPN-A
Tunnel direction: Incoming
Default group address: 239.1.1.1
Default tunnel interface: mt-1/1/0.1081344

show pimmdt instance outgoing

user@host> show pimmdt instance VPN-A outgoing
Instance: PIM.VPN-A
Tunnel direction: Outgoing
Default group address: 239.1.1.1
Default tunnel interface: mt-1/1/0.32768
Default tunnel source: 192.168.7.1
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C-group address   C-source address   P-group address    Data tunnel interface
235.1.1.2         192.168.195.74     228.0.0.0          mt-1/1/0.32769

show pimmdt instance (SSMMode)

user@host> show pimmdt instance vpn-a
Instance: PIM.vpn-a
Tunnel direction: Outgoing
Tunnel mode: PIM-SSM
Default group address: 232.1.1.1      
Default source address: 10.255.14.216
Default tunnel interface: mt-1/3/0.32769 
Default tunnel source: 192.168.7.1

Instance: PIM.vpn-a
Tunnel direction: Incoming
Tunnel mode: PIM-SSM
Default group address: 232.1.1.1      
Default source address: 10.255.14.217  
Default tunnel interface: mt-1/3/0.1081345 

Instance: PIM.vpn-a
Tunnel direction: Incoming
Tunnel mode: PIM-SSM
Default group address: 232.1.1.1      
Default source address: 10.255.14.218  
Default tunnel interface: mt-1/3/0.1081345
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show pimmdt data-mdt-joins

Syntax show pimmdt data-mdt-joins
<logical-system (all | logical-system-name)> instance instance-name

Release Information Command introduced in Junos OS Release 11.2.

Description In a draft-rosen Layer 3multicast virtual private network (MVPN) configuredwith service

provider tunnels, display the advertisements of newmulticast distribution tree (MDT)

group addresses cached by the provider edge (PE) routers in the specified VPN routing

and forwarding (VRF) instance that is configured to use the Protocol Independent

Multicast (PIM) protocol.

Options instance instance-name—DisplaydataMDT joinpackets cachedbyPE routers in a specific

PIM instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

NOTE: Draft-rosenmulticastVPNsarenot supported in a logical system
environmenteventhoughtheconfigurationstatementscanbeconfigured
under the logical-systems hierarchy.

Required Privilege
Level

view

Related
Documentation

Understanding Data MDTs on page 333•

• Example: Configuring Data MDTs and Provider Tunnels Operating in Source-Specific

Multicast Mode on page 335

• Example: Configuring Data MDTs and Provider Tunnels Operating in Any-Source

Multicast Mode on page 345

List of Sample Output show pimmdt data-mdt-joins on page 1397

Output Fields Table 89 on page 1396 describes the output fields for the show pimmdt data-mdt-joins

command. Output fields are listed in the approximate order in which they appear.

Table 89: show pimmdt data-mdt-joins Output Fields

Field DescriptionField Name

IPv4 group address in the address space of the customer’s VPN-specific PIM-enabled routing instance
of the multicast traffic destination. This 32-bit value is carried in the C-group field of the MDT join TLV
packet.

C-Group

IPv4 address in the address space of the customer’s VPN-specific PIM-enabled routing instance of the
multicast traffic source. This 32-bit value is carried in the C-source field of the MDT join TLV packet.

C-Source
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Table 89: show pimmdt data-mdt-joins Output Fields (continued)

Field DescriptionField Name

IPv4 group address in the service provider’s address space of the new data MDT that the PE router will
use to encapsulate the VPNmulticast traffic flow (C-Source, C-Group). This 32-bit value is carried in
the P-group field of the MDT join TLV packet.

P-Group

IPv4 address of the PE router.P-Source

Timeout, in seconds, remaining for this cache entry. When the cache entry is created, this field is set to
180 seconds. After an entry times out, the PE router deletes the entry from its cache and prunes itself
off the data MDT.

Timeout

Sample Output

show pimmdt data-mdt-joins

user@host show pimmdt data-mdt-joins instance VPN-A
C-Source         C-Group          P-Source         P-Group          Timeout
20.2.15.9        225.1.1.2        20.0.0.5         239.10.10.0      172      
20.2.15.9        225.1.1.3        20.0.0.5         239.10.10.1      172     
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show pimmdt data-mdt-limit

Syntax show pimmdt data-mdt-limit instance instance-name
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 12.2.

Description Display the maximum number configured and the currently active data multicast

distribution trees (MDTs) for a specific VPN routing and forwarding (VRF) instance.

Options instance instance-name—Display data MDT information for the specified VRF instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

NOTE: Draft-rosenmulticastVPNsarenot supported in a logical system
environmenteventhoughtheconfigurationstatementscanbeconfigured
under the logical-systems hierarchy.

Required Privilege
Level

view

Related
Documentation

Understanding Data MDTs on page 333•

• Example: Configuring Data MDTs and Provider Tunnels Operating in Source-Specific

Multicast Mode on page 335

• Example: Configuring Data MDTs and Provider Tunnels Operating in Any-Source

Multicast Mode on page 345

List of Sample Output show pimmdt data-mdt-limit on page 1398

Output Fields Table 90 on page 1398 describes the output fields for the show pimmdt data-mdt-limit

command. Output fields are listed in the approximate order in which they appear.

Table 90: show pimmdt data-mdt-limit Output Fields

Field DescriptionField Name

Maximum number of data MDTs created in this VRF instance. If the number is 0, no data MDTs are
created for this VRF instance.

MaximumData
Tunnels

Active number of data MDTs in this VRF instance.ActiveDataTunnels

Sample Output

show pimmdt data-mdt-limit

user@host show pimmdt data-mdt-limit instance VPN-A
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Maximum Data Tunnels                 10
Active Data Tunnels                   2
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show pimmvpn

Syntax show pimmvpn
<logical-system (all | logical-system-name)>

Release Information Command introduced in Junos OS Release 9.4.

Description Display information about multicast virtual private network (MVPN) instances.

Options logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show pimmvpn on page 1400

Output Fields Table91onpage1400describes theoutput fields for theshowpimmvpncommand.Output

fields are listed in the approximate order in which they appear.

Table 91: show pimmvpnOutput Fields

Level of OutputField DescriptionField Name

All levelsName of the routing instance.Instance

All levelsMulticast group address configured for the default multicast distribution tree.VPN-Group

All levelsMode the tunnel is operating in: PIM-MVPN, NGEN-MVPN, NGEN-TRANSITION
or None.

Mode

All levelsType of tunnel: PIM-SSM, PIM-SM, NGEN PMSI, or None (VRF-only).

If NGEN-PMSI is displayed, enter the showmvpn instance command for more
information.

Tunnel

Sample Output

show pimmvpn

user@host> show pimmvpn
Instance              VPN-Group           Mode                 Tunnel
PIM.ce1               232.1.1.1           PIM-MVPN             PIM-SSM
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show pgm negative-acknowledgments

Syntax show pgm negative-acknowledgments

Release Information Command introduced before Junos OS Release 7.4.

Description Display the sent or received Pragmatic General Multicast (PGM) negative

acknowledgments (NAKs), the source-path message (SPM) sequence number being

negatively acknowledged, and the current state of repair.

Options This command has no options.

Required Privilege
Level

view

List of Sample Output show pgm negative-acknowledgments on page 1402

Output Fields Table 92 on page 1401 describes the output fields for the show pgm

negative-acknowledgments command. Output fields are listed in the approximate order

in which they appear.

Table 92: show pgm negative-acknowledgments Output Fields

Field DescriptionField Name

Global source identifier (GSI),whichcombineswith thesourceport todetermine the transport session
identifier (TSI).

Global source id

Network layer address of the local system.Network layer address

Source port number, which is combined with the GSI to determine the TSI.Source port

Numeric sequence identifier of the source-path message.SPM sequence number

Rangeof sequencenumbersusedby thesource for sequentially numberingand transmitting themost
recentpackets. The trailing (or left) edgeof the transmitwindow is the sequencenumberof theoldest
data packet available for repair from a source. The leading (or right) edge of the transmit window is
defined as the sequence number of the most recent data packet a source has transmitted.

Window
(trailing/leading
sequence)

Total number of outstanding negative acknowledgments sent or received by the local system. NAK
packets indicate that a packet in the expected original data sequence has been detected as missing.

• Sequence number—Numeric sequence identifier of the source-path message.

• Group—Group address.

• Source—Multicast source.

• Interface—Interface name.

• Receiver—IP address receiving the multicast.

Outstanding NAKS
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Sample Output

show pgm negative-
acknowledgments

user@host> show pgm negative-acknowledgments
Global source ID: 010203040506 Source port: 1111
      Network layer address: 10.38.0.1
      SPM sequence number: 1
      Window (trailing/leading sequence): 0/1
      Outstanding NAKs:
              Sequence number: 1
              Group: 225.1.1.1
              Source: 192.168.195.121
              Interface: t3-0/2/0:0 Receiver: 10.38.0.10
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show pgm source-path-messages

Syntax show pgm source-path-messages

Release Information Command introduced before Junos OS Release 7.4.

Description Display the Pragmatic General Multicast (PGM) source-path messages received.

Options This command has no options.

Required Privilege
Level

view

List of Sample Output show pgm source-path-messages on page 1403

Output Fields Table93onpage 1403describes theoutput fields for the showpgmsource-path-messages

command. Output fields are listed in the approximate order in which they appear.

Table 93: show pgm source-path-messages Output Fields

Field DescriptionField Name

Global source identifier (GSI), which combines with the source port to
determine the transport session identifier (TSI).

Global source ID

Sourceport number,which combineswith theGSI to determine theTSI.Port

Numeric sequence identifier of the source-path message.SPM number

Sequence number of the oldest data packet available for repair from
a source.

Trail number

Sequence number of the most recent data packet a source
has transmitted.

Lead number

Network layer address of the local system.Network layer address

Sample Output

show pgm source-path-messages

user@host> show pgm source-path-messages
Global source ID  Port SPM number Trail number Lead number Network layer address
010203040506      1111          1            0           1 10.38.0.1
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show pgm statistics

Syntax show pgm statistics

Release Information Command introduced before Junos OS Release 7.4.

Description Display Pragmatic General Multicast (PGM) packet statistics, including general loss and

repair statistics.

Options This command has no options.

Required Privilege
Level

view

List of Sample Output show pgm statistics on page 1406

Output Fields Table 94 on page 1404describes the output fields for the showpgmstatistics command.

Output fields are listed in the approximate order in which they appear.

Table 94: show pgm statistics Output Fields

Field DescriptionField Name

Number of packets received and sent for the following PGM packet types:

• SPM—Number of total source path messages received and sent by the local system. Source path
messages (SPMs) are sent by a source to establish the source path state in network elements and
to provide the transmit-window state to receivers.

• POLL—Total number of poll requests received and sent by the local system.

• POLR—Total number of poll responses received and sent by the local system.

• ODATA—Total number of original data packets received and sent by the local system.

• RDATA—Total number of repair data packets received and sent by the local system. RDATApackets
are generated in response to negative acknowledgments (NAKs), which indicate amissing packet
from the original data sequence.

• NAK—Total number of negative acknowledgments received and sent by the local system. NAK
packets indicate thatapacket in theexpectedoriginaldatasequencehasbeendetectedasmissing.

• NULLNAK—Total number of null negative acknowledgments received and sent by the local system.
NULLNAKs are transmitted by a designated local repairer that receives NAKs redirected to it by
either receivers or network elements to provide flow-control feedback to a source.

• NCF—Total numberofNAKconfirmations receivedandsentby the local system.NAKconfirmations
are generated in response to NAK packets that are received.

• SPMR—Total number of source path message requests (SPMRs) received and sent by the local
system. SPMRs are used to solicit a source path message from a source in a nonimplosive way.
The typical application is for late-joining receivers to solicit source path messages directly from a
source in order to be able to send NAKs for missing packets, without having to wait for a regularly
scheduled source path message from that source.

• OTHER—Total number of other PGM packets received and sent by the local system.

PGM type, # received,
# sent

Total number of packets received with headers that are shorter than theminimum required PGM
header length.

packets shorter than
minimumPGMheader
length
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Table 94: show pgm statistics Output Fields (continued)

Field DescriptionField Name

Total number of packets received with an incorrect checksum. The checksum field is the 1's
complement of the 1's complement sum of the entire PGM packet, including the header.

packets receivedwith
incorrect check sum

Total number of packets received with a zero checksum. If the computed checksum is zero, it is
transmittedasall ones.Avalueof zero in this fieldmeans that the transmitter generatednochecksum.

packets receivedwith
zero check sum

Total number of packets received with an incorrect Transport Service Data Unit (TSDU) length (16
bits).

packets receivedwith
TSDU length incorrect

Total number of packets received with an incorrect source path message length.packets receivedwith
SPM length incorrect

Total number of packets received with an unknown source path message address family indicator
(AFI).

packets receivedwith
unknown SPM address
family

Total number of packets received with an incorrect NAK length.packets receivedwith
NAK length incorrect

Total number of packets received with an unknown NAK address family indicator (AFI).packets receivedwith
unknownNAK address
family

Total number of NAK packets received with an unknown transport session identifier (TSI).packets receivedwith
NAK for unknown TSI

Total number of packets received when NAK is throttled.packets receivedwhen
NAK throttled

Total number of packets received with an incorrect NAK confirmation length.packets receivedwith
NCF length incorrect

Total number of packets received with an unknown NAK confirmation address family indicator (AFI).packets receivedwith
unknownNCF address
family

Total number of NAK confirmation packets received with an unknown transport session identifier
(TSI).

packets receivedwith
NCF for unknown TSI

Total number of packets received with an incorrect RDATA length.packets receivedwith
RDATA length incorrect

Total number of RDATA packets received with an unknown transport session identifier (TSI).packets receivedwith
RDATA for unknownTSI
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Sample Output

show pgm statistics

user@host> show pgm statistics
PGM type     # received     # sent
SPM                   0          0
POLL                  0          0
POLR                  0          0
ODATA                 0          0
RDATA                 0          0
NAK                   0          0
NULLNAK               0          0
NCF                   0          0
SPMR                  0          0
OTHER                 0          0

packets shorter than minimum PGM header length  :          0
packets received with incorrect check sum       :          0
packets received with zero check sum            :          0
packets received with TSDU length incorrect     :          0
packets received with SPM length incorrect      :          0
packets received with unknown SPM address family:          0
packets received with NAK length incorrect      :          0
packets received with unknown NAK address family:          0
packets received with NAK for unknown TSI       :          0
packets received when NAK throttled             :          0
packets received with NCF length incorrect      :          0
packets received with unknown NCF address family:          0
packets received with NCF for unknown TSI       :          0
packets received with RDATA length incorrect    :          0
packets received with RDATA for unknown TSI     :          0
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show route forwarding-table

List of Syntax Syntax on page 1407

Syntax (MX Series Routers) on page 1407

Syntax (TXMatrix and TXMatrix Plus Routers) on page 1407

Syntax show route forwarding-table
<detail | extensive | summary>
<all>
<ccc interface-name>
<destination destination-prefix>
<family family | matchingmatching>
<interface-name interface-name>
<label name>
<matchingmatching>
<multicast>
<table (default | logical-system-name/routing-instance-name | routing-instance-name)>
<vlan (all | vlan-name)>
<vpn vpn>

Syntax (MX Series
Routers)

show route forwarding-table
<detail | extensive | summary>
<all>
<bridge-domain (all | domain-name)>
<ccc interface-name>
<destination destination-prefix>
<family family | matchingmatching>
<interface-name interface-name>
<label name>
<learning-vlan-id learning-vlan-id>
<matchingmatching>
<multicast>
<table (default | logical-system-name/routing-instance-name | routing-instance-name)>
<vlan (all | vlan-name)>
<vpn vpn>

Syntax (TXMatrix and
TXMatrix Plus

Routers)

show route forwarding-table
<detail | extensive | summary>
<all>
<ccc interface-name>
<destination destination-prefix>
<family family | matchingmatching>
<interface-name interface-name>
<matchingmatching>
<label name>
<lcc number>
<multicast>
<table routing-instance-name>
<vpn vpn>

Release Information Command introduced before Junos OS Release 7.4.

Option bridge-domain introduced in Junos OS Release 7.5

Option learning-vlan-id introduced in Junos OS Release 8.4
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Options all and vlan introduced in Junos OS Release 9.6.

Command introduced in Junos OS Release 11.3 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display the Routing Engine's forwarding table, including the network-layer prefixes and

their next hops. This command is used to help verify that the routing protocol process

has relayed the correction information to the forwarding table. The Routing Engine

constructs andmaintainsoneormore routing tables. Fromthe routing tables, theRouting

Engine derives a table of active routes, called the forwarding table.

NOTE: The Routing Engine copies the forwarding table to the Packet
Forwarding Engine, the part of the router that is responsible for forwarding
packets. To display the entries in the Packet Forwarding Engine's forwarding
table, use the show pfe route command.

Options none—Display the routes in the forwarding tables. By default, the show route

forwarding-table command does not display information about private, or internal,

forwarding tables.

detail | extensive | summary—(Optional) Display the specified level of output.

all—(Optional) Display routing table entries for all forwarding tables, including private,

or internal, tables.

bridge-domain (all | bridge-domain-name)—(MX Series routers only) (Optional) Display

route entries for all bridge domains or the specified bridge domain.

ccc interface-name—(Optional)Display routeentries for thespecifiedcircuit cross-connect

interface.

destination destination-prefix—(Optional) Destination prefix.

family family—(Optional) Display routing table entries for the specified family:

fibre-channel, fmembers, inet, inet6, iso,mpls, tnp, unix, vpls, or vlan-classification.

interface-name interface-name—(Optional) Display routing table entries for the specified

interface.

label name—(Optional) Display route entries for the specified label.

lcc number—(TXMatrix and TXmatrix Plus routers only) (Optional) On a routing matrix

composed of a TXMatrix router and T640 routers, display information for the

specified T640 router (or line-card chassis) connected to the TXMatrix router. On

a routingmatrix composedof theTXMatrix Plus router andT1600orT4000 routers,

display information for the specified router (line-card chassis) connected to the TX

Matrix Plus router.
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Replace numberwith the following values depending on the LCC configuration:

• 0 through 3, when T640 routers are connected to a TXMatrix router in a routing

matrix.

• 0 through 3, when T1600 routers are connected to a TXMatrix Plus router in a

routing matrix.

• 0 through 7, when T1600 routers are connected to a TXMatrix Plus router with 3D

SIBs in a routing matrix.

• 0, 2, 4, or 6, when T4000 routers are connected to a TXMatrix Plus router with

3D SIBs in a routing matrix.

learning-vlan-id learning-vlan-id—(MX Series routers only) (Optional) Display learned

information for all VLANs or for the specified VLAN.

matchingmatching—(Optional)Display routing tableentriesmatching the specifiedprefix

or prefix length.

multicast—(Optional) Display routing table entries for multicast routes.

table (default | logical-system-name/routing-instance-name |

routing-instance-name)—(Optional) Display route entries for all the routing tables in

themain routing instanceor for thespecified routing instance. If yourdevice supports

logical systems, you can also display route entries for the specified logical system

and routing instance. To view the routing instances on your device, use the show

route instance command.

vlan (all | vlan-name)—(Optional) Display information for all VLANs or for the specified

VLAN.

vpn vpn—(Optional) Display routing table entries for a specified VPN.

Required Privilege
Level

view

List of Sample Output show route forwarding-table on page 1412
show route forwarding-table detail on page 1413
showrouteforwarding-tabledestinationextensive(WeightsandBalances)onpage1413
show route forwarding-table extensive on page 1414
show route forwarding-table extensive (RPF) on page 1415
show route forwarding-table family mpls on page 1416
show route forwarding-table family vpls on page 1416
show route forwarding-table vpls (Broadcast, unknownunicast, andmulticast (BUM)
hashing is enabled) on page 1416
show route forwarding-table vpls (Broadcast, unknownunicast, andmulticast (BUM)
hashing is enabledwithMAC Statistics) on page 1417
show route forwarding-table family vpls extensive on page 1417
show route forwarding-table table default on page 1418
show route forwarding-table table
logical-system-name/routing-instance-name on page 1419
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show route forwarding-table vpn on page 1420

Output Fields Table95onpage 1410 lists theoutput fields for the showrouteforwarding-table command.

Output fields are listed in the approximate order inwhich they appear. Field namesmight

be abbreviated (as shown in parentheses) when no level of output is specified, or when

the detail keyword is used instead of the extensive keyword.

Table 95: show route forwarding-table Output Fields

Level of OutputField DescriptionField Name

All levelsName of the logical system. This field is displayed if you specify the table
logical-system-name/routing-instance-nameoptiononadevice that is configured
for and supports logical systems.

Logical system

All levelsName of the routing table (for example, inet, inet6, mpls).Routing table

All levelsAddress family (for example, IP, IPv6, ISO,MPLS, and VPLS).Address family

detail extensiveDestination of the route.Destination

All levelsHow the route was placed into the forwarding table. When the detail keyword
is used, the route typemight be abbreviated (as shown in parentheses):

• cloned (clon)—(TCP or multicast only) Cloned route.

• destination (dest)—Remoteaddressesdirectly reachable throughan interface.

• destination down (iddn)—Destination route for which the interface is
unreachable.

• interface cloned (ifcl)—Cloned route for which the interface is unreachable.

• route down (ifdn)—Interface route for which the interface is unreachable.

• ignore (ignr)—Ignore this route.

• interface (intf)—Installed as a result of configuring an interface.

• permanent (perm)—Routes installed by the kernel when the routing table is
initialized.

• user—Routes installed by the routing protocol process or as a result of the
configuration.

Route Type (Type)

detail extensiveNumber of routes to reference.Route Reference
(RtRef)

extensiveRoute type flags:

• none—No flags are enabled.

• accounting—Route has accounting enabled.

• cached—Cache route.

• incoming-iface interface-number—Check against incoming interface.

• prefix load balance—Load balancing is enabled for this prefix.

• rt nh decoupled—Route has been decoupled from the next hop to the
destination.

• sent to PFE—Route has been sent to the Packet Forwarding Engine.

• static—Static route.

Flags

detail extensiveIP address of the next hop to the destination.Next hop
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Table 95: show route forwarding-table Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveNext-hop type. When the detail keyword is used, the next-hop typemight be
abbreviated (as indicated in parentheses):

• broadcast (bcst)—Broadcast.

• deny—Deny.

• discard (dscd)—Discard.

• hold—Next hop is waiting to be resolved into a unicast or multicast type.

• indexed (idxd)—Indexed next hop.

• indirect (indr)—Indirect next hop.

• local (locl)—Local address on an interface.

• routedmulticast (mcrt)—Regular multicast next hop.

• multicast (mcst)—Wire multicast next hop (limited to the LAN).

• multicast discard (mdsc)—Multicast discard.

• multicast group (mgrp)—Multicast groupmember.

• receive (recv)—Receive.

• reject (rjct)—Discard. An ICMP unreachable message was sent.

• resolve (rslv)—Resolving the next hop.

• unicast (ucst)—Unicast.

• unilist (ulst)—List of unicast next hops. A packet sent to this next hop goes
to any next hop in the list.

Next hop Type
(Type)

detail extensive noneSoftware index of the next hop that is used to route the traffic for a given prefix.Index

extensiveLogical interface index fromwhich the route is learned. For example, for interface
routes, this is the logical interface index of the route itself. For static routes, this
field is zero. For routes learned through routing protocols, this is the logical
interface index fromwhich the route is learned.

Route
interface-index

detail extensive noneNumber of routes that refer to this next hop.Reference (NhRef)

detail extensive noneInterface used to reach the next hop.Next-hop interface
(Netif)

extensiveValue used to distinguish primary, secondary, and fast reroute backup routes.
Weight information is available when MPLS label-switched path (LSP) link
protection, node-link protection, or fast reroute is enabled, orwhen the standby
state is enabled for secondary paths. A lower weight value is preferred. Among
routes with the sameweight value, load balancing is possible (see the Balance
field description).

Weight

extensiveBalance coefficient indicating how traffic of unequal cost is distributed among
next hops when a router is performing unequal-cost load balancing. This
information is available when you enable BGPmultipath load balancing.

Balance

extensiveList of interfaces fromwhich theprefix canbeaccepted.Reversepath forwarding
(RPF) information isdisplayedonlywhen rpf-check is configuredon the interface.

RPF interface
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Sample Output

show route forwarding-table

user@host> show route forwarding-table
Routing table: default.inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    46     4
0.0.0.0/32         perm     0                    dscd    44     1
1.1.1.0/24         ifdn     0                    rslv   608     1 ge-2/0/1.0
1.1.1.0/32         iddn     0 1.1.1.0            recv   606     1 ge-2/0/1.0
1.1.1.1/32         user     0                    rjct    46     4
1.1.1.1/32         intf     0 1.1.1.1            locl   607     2
1.1.1.1/32         iddn     0 1.1.1.1            locl   607     2
1.1.1.255/32       iddn     0 ff:ff:ff:ff:ff:ff  bcst   605     1 ge-2/0/1.0
10.0.0.0/24        intf     0                    rslv   616     1 ge-2/0/0.0
10.0.0.0/32        dest     0 10.0.0.0           recv   614     1 ge-2/0/0.0
10.0.0.1/32        intf     0 10.0.0.1           locl   615     2
10.0.0.1/32        dest     0 10.0.0.1           locl   615     2
10.0.0.255/32      dest     0 10.0.0.255         bcst   613     1 ge-2/0/0.0
10.1.1.0/24        ifdn     0                    rslv   612     1 ge-2/0/1.0
10.1.1.0/32        iddn     0 10.1.1.0           recv   610     1 ge-2/0/1.0
10.1.1.1/32        user     0                    rjct    46     4
10.1.1.1/32        intf     0 10.1.1.1           locl   611     2
10.1.1.1/32        iddn     0 10.1.1.1           locl   611     2
10.1.1.255/32      iddn     0 ff:ff:ff:ff:ff:ff  bcst   609     1 ge-2/0/1.0
10.206.0.0/16      user     0 10.209.63.254      ucst   419    20 fxp0.0
10.209.0.0/16      user     1 0:12:1e:ca:98:0    ucst   419    20 fxp0.0
10.209.0.0/18      intf     0                    rslv   418     1 fxp0.0
10.209.0.0/32      dest     0 10.209.0.0         recv   416     1 fxp0.0
10.209.2.131/32    intf     0 10.209.2.131       locl   417     2
10.209.2.131/32    dest     0 10.209.2.131       locl   417     2
10.209.17.55/32    dest     0 0:30:48:5b:78:d2   ucst   435     1 fxp0.0
10.209.63.42/32    dest     0 0:23:7d:58:92:ca   ucst   434     1 fxp0.0
10.209.63.254/32   dest     0 0:12:1e:ca:98:0    ucst   419    20 fxp0.0
10.209.63.255/32   dest     0 10.209.63.255      bcst   415     1 fxp0.0
10.227.0.0/16      user     0 10.209.63.254      ucst   419    20 fxp0.0

...

Routing table: iso 
ISO:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                   rjct    27     1
47.0005.80ff.f800.0000.0108.0003.0102.5524.5220.00
intf     0                   locl    28     1

Routing table: inet6
Internet6:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                   rjct     6     1
ff00::/8           perm     0                   mdsc     4     1
ff02::1/128        perm     0 ff02::1           mcst     3     1

Routing table: ccc
MPLS:
Interface.Label    Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct 16     1
100004(top)fe-0/0/1.0
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show route forwarding-table detail

user@host> show route forwarding-table detail
Routing table: inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            user     2 0:90:69:8e:b1:1b   ucst   132     4 fxp0.0
default            perm     0                    rjct    14     1
10.1.1.0/24        intf     0 ff.3.0.21          ucst   322     1 so-5/3/0.0
10.1.1.0/32        dest     0 10.1.1.0           recv   324     1 so-5/3/0.0
10.1.1.1/32        intf     0 10.1.1.1           locl   321     1
10.1.1.255/32      dest     0 10.1.1.255         bcst   323     1 so-5/3/0.0
10.21.21.0/24      intf     0 ff.3.0.21          ucst   326     1 so-5/3/0.0
10.21.21.0/32      dest     0 10.21.21.0         recv   328     1 so-5/3/0.0
10.21.21.1/32      intf     0 10.21.21.1         locl   325     1
10.21.21.255/32    dest     0 10.21.21.255       bcst   327     1 so-5/3/0.0
127.0.0.1/32       intf     0 127.0.0.1          locl   320     1
172.17.28.19/32    clon     1 192.168.4.254      ucst   132     4 fxp0.0
172.17.28.44/32    clon     1 192.168.4.254      ucst   132     4 fxp0.0

...

Routing table: private1__.inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    46     1
10.0.0.0/8         intf     0                    rslv   136     1 fxp1.0
10.0.0.0/32        dest     0 10.0.0.0           recv   134     1 fxp1.0
10.0.0.4/32        intf     0 10.0.0.4           locl   135     2
10.0.0.4/32        dest     0 10.0.0.4           locl   135     2

...

Routing table: iso
ISO:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    38     1

Routing table: inet6
Internet6:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    22     1
ff00::/8           perm     0                    mdsc    21     1
ff02::1/128        perm     0 ff02::1            mcst    17     1

...

Routing table: mpls
MPLS:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct 28     1

show route forwarding-table destination extensive (Weights and Balances)

user@host> show route forwarding-table destination 3.4.2.1 extensive
Routing table: inet [Index 0]
Internet:

Destination:  3.4.2.1/32
  Route type: user
  Route reference: 0                   Route interface-index: 0
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  Flags: sent to PFE
  Next-hop type: unilist               Index: 262143   Reference: 1
  Nexthop: 4.4.4.4
  Next-hop type: unicast               Index: 335      Reference: 2
  Next-hop interface: so-1/1/0.0       Weight: 22      Balance: 3
  Nexthop: 145.12.1.2
  Next-hop type: unicast               Index: 337      Reference: 2
  Next-hop interface: so-0/1/2.0       Weight: 33      Balance: 33

show route forwarding-table extensive

user@host> show route forwarding-table extensive
Routing table: inet [Index 0] 
Internet:

Destination:  default
  Route type: user                  
  Route reference: 2                   Route interface-index: 0   
  Flags: sent to PFE 
  Nexthop: 0:90:69:8e:b1:1b
  Next-hop type: unicast               Index: 132      Reference: 4    
  Next-hop interface: fxp0.0       

Destination:  default
  Route type: permanent             
  Route reference: 0                   Route interface-index: 0   
  Flags: none 
  Next-hop type: reject                Index: 14       Reference: 1    

Destination:  127.0.0.1/32
  Route type: interface             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Nexthop: 127.0.0.1
  Next-hop type: local                 Index: 320      Reference: 1   

... 

Routing table: private1__.inet [Index 1] 
Internet:

Destination:  default
  Route type: permanent             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Next-hop type: reject                Index: 46       Reference: 1    

Destination:  10.0.0.0/8
  Route type: interface             
  Route reference: 0                   Route interface-index: 3   
  Flags: sent to PFE 
  Next-hop type: resolve               Index: 136      Reference: 1    
  Next-hop interface: fxp1.0       

... 

Routing table: iso [Index 0] 
ISO:

Destination:  default
  Route type: permanent             
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  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Next-hop type: reject                Index: 38       Reference: 1    

Routing table: inet6 [Index 0] 
Internet6:

Destination:  default
  Route type: permanent             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Next-hop type: reject                Index: 22       Reference: 1    

Destination:  ff00::/8
  Route type: permanent             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Next-hop type: multicast discard     Index: 21       Reference: 1    

... 

Routing table: private1__.inet6 [Index 1] 
Internet6:

Destination:  default
  Route type: permanent             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Next-hop type: reject                Index: 54       Reference: 1    

Destination:  fe80::2a0:a5ff:fe3d:375/128
  Route type: interface             
  Route reference: 0                   Route interface-index: 0   
  Flags: sent to PFE 
  Nexthop: fe80::2a0:a5ff:fe3d:375
  Next-hop type: local                 Index: 75       Reference: 1    

... 

show route forwarding-table extensive (RPF)

The next example is based on the following configuration, which enables an RPF check

on all routes that are learned from this interface, including the interface route:

so-1/1/0 {
    unit 0 {
        family inet {
            rpf-check;
            address 15.95.1.2/30;
        }
    }
}

user@host> show route forwarding-table extensive
Routing table: inet [Index 0]
Internet:
...
...
Destination:  15.95.1.3/32
  Route type: destination
  Route reference: 0                   Route interface-index: 67
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  Flags: sent to PFE
  Nexthop: 15.95.1.3
  Next-hop type: broadcast             Index: 328      Reference: 1
  Next-hop interface: so-1/1/0.0
  RPF interface: so-1/1/0.0

show route forwarding-table family mpls

user@host> show route forwarding-table family mpls
Routing table: mpls                           
MPLS:
Destination        Type RtRef Next hop          Type Index NhRef Netif
default            perm     0                   rjct    19     1
0                  user     0                   recv    18     3
1                  user     0                   recv    18     3
2                  user     0                   recv    18     3
100000             user     0 10.31.1.6         swap  100001     fe-1/1/0.0  
800002             user     0                   Pop              vt-0/3/0.32770 

vt-0/3/0.32770 (VPLS)
                   user     0                   indr   351     4
                                                Push 800000, Push 100002(top) 
so-0/0/0.0 

show route forwarding-table family vpls

user@host> show route forwarding-table family vpls
Routing table: green.vpls                     
VPLS:
Destination        Type RtRef Next hop          Type Index NhRef Netif
default            dynm     0                   flood   353     1
default            perm     0                   rjct    298     1
fe-0/1/0.0         dynm     0                   flood   355     1
00:90:69:0c:20:1f/48              <<<<<Remote CE

                   dynm     0                   indr   351     4
                                                Push 800000, Push 100002(top) 
so-0/0/0.0  
00:90:69:85:b0:1f/48              <<<<<<Local CE

                   dynm     0                   ucst   354     2 fe-0/1/0.0 

show route forwarding-table vpls (Broadcast, unknown unicast, andmulticast (BUM) hashing is enabled)

user@host> show route forwarding-table vpls
Routing table: green.vpls
VPLS:
Enabled protocols: BUM hashing
Destination        Type RtRef Next hop           Type Index    NhRef Netif
default            perm     0                    dscd      519     1
lsi.1048832        intf     0                    indr  1048574     4
                              4.4.3.2           Push 262145      621     2 
ge-3/0/0.0
00:19:e2:25:d0:01/48 user     0                  ucst      590     5 ge-2/3/9.0
0x30003/51         user     0                    comp      627     2
ge-2/3/9.0         intf     0                    ucst      590     5 ge-2/3/9.0
ge-3/1/3.0         intf     0                    ucst      619     4 ge-3/1/3.0
0x30002/51         user     0                    comp      600     2
0x30001/51         user     0                    comp      597     2
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show route forwarding-table vpls (Broadcast, unknown unicast, andmulticast (BUM) hashing is enabledwith
MAC Statistics)

user@host> show route forwarding-table vpls
Routing table: green.vpls
VPLS:
Enabled protocols: BUM hashing, MAC Stats
Destination        Type RtRef Next hop           Type Index    NhRef Netif
default            perm     0                    dscd      519     1
lsi.1048834        intf     0                    indr  1048574     4
                              4.4.3.2           Push 262145      592     2 
ge-3/0/0.0
00:19:e2:25:d0:01/48 user     0                  ucst      590     5 ge-2/3/9.0
0x30003/51         user     0                    comp      630     2
ge-2/3/9.0         intf     0                    ucst      590     5 ge-2/3/9.0
ge-3/1/3.0         intf     0                    ucst      591     4 ge-3/1/3.0
0x30002/51         user     0                    comp      627     2
0x30001/51         user     0                    comp      624     2

show route forwarding-table family vpls extensive

user@host> show route forwarding-table family vpls extensive
Routing table: green.vpls [Index 2]
VPLS:

Destination:  default
  Route type: dynamic
  Route reference: 0                   Route interface-index: 72
  Flags: sent to PFE 
  Next-hop type: flood                 Index: 289      Reference: 1
  Next-hop type: unicast               Index: 291      Reference: 3
  Next-hop interface: fe-0/1/3.0
  Next-hop type: unicast               Index: 290      Reference: 3
  Next-hop interface: fe-0/1/2.0

Destination:  default
  Route type: permanent
  Route reference: 0                   Route interface-index: 0
  Flags: none 
  Next-hop type: discard               Index: 341      Reference: 1

Destination:  fe-0/1/2.0
  Route type: dynamic
  Route reference: 0                   Route interface-index: 69
  Flags: sent to PFE 
  Next-hop type: flood                 Index: 293      Reference: 1
  Next-hop type: indirect              Index: 363      Reference: 4
  Next-hop type: Push 800016
  Next-hop interface: at-1/0/1.0
  Next-hop type: indirect              Index: 301      Reference: 5
  Next hop: 10.31.3.2
  Next-hop type: Push 800000
  Next-hop interface: fe-0/1/1.0
  Next-hop type: unicast               Index: 291      Reference: 3
  Next-hop interface: fe-0/1/3.0

Destination:  fe-0/1/3.0
  Route type: dynamic
  Route reference: 0                   Route interface-index: 70
  Flags: sent to PFE 
  Next-hop type: flood                 Index: 292      Reference: 1
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  Next-hop type: indirect              Index: 363      Reference: 4
  Next-hop type: Push 800016
  Next-hop interface: at-1/0/1.0
  Next-hop type: indirect              Index: 301      Reference: 5
  Next hop: 10.31.3.2
  Next-hop type: Push 800000
  Next-hop interface: fe-0/1/1.0
  Next-hop type: unicast               Index: 290      Reference: 3
  Next-hop interface: fe-0/1/2.0

Destination:  10:00:00:01:01:01/48
  Route type: dynamic
  Route reference: 0                   Route interface-index: 70
  Flags: sent to PFE, prefix load balance
  Next-hop type: unicast               Index: 291      Reference: 3
  Next-hop interface: fe-0/1/3.0
  Route used as destination:
    Packet count:         6640    Byte count:      675786
  Route used as source
    Packet count:         6894    Byte count:      696424

Destination:  10:00:00:01:01:04/48
  Route type: dynamic
  Route reference: 0                   Route interface-index: 69
  Flags: sent to PFE, prefix load balance
  Next-hop type: unicast               Index: 290      Reference: 3
  Next-hop interface: fe-0/1/2.0
  Route used as destination:
    Packet count:           96    Byte count:        8079
  Route used as source:
    Packet count:          296    Byte count:       24955

Destination:  10:00:00:01:03:05/48
  Route type: dynamic
  Route reference: 0                   Route interface-index: 74
  Flags: sent to PFE, prefix load balance  
  Next-hop type: indirect              Index: 301      Reference: 5
  Next hop: 10.31.3.2
  Next-hop type: Push 800000
  Next-hop interface: fe-0/1/1.0

show route forwarding-table table default

user@host> show route forwarding-table table default
Routing table: default.inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    36     2
0.0.0.0/32         perm     0                    dscd    34     1
10.0.60.0/30       user     0 10.0.60.13         ucst   713     5 fe-0/1/3.0
10.0.60.12/30      intf     0                    rslv   688     1 fe-0/1/3.0
10.0.60.12/32      dest     0 10.0.60.12         recv   686     1 fe-0/1/3.0
10.0.60.13/32      dest     0 0:5:85:8b:bc:22    ucst   713     5 fe-0/1/3.0
10.0.60.14/32      intf     0 10.0.60.14         locl   687     2
10.0.60.14/32      dest     0 10.0.60.14         locl   687     2
10.0.60.15/32      dest     0 10.0.60.15         bcst   685     1 fe-0/1/3.0
10.0.67.12/30      user     0 10.0.60.13         ucst   713     5 fe-0/1/3.0
10.0.80.0/30       ifdn     0 ff.3.0.21          ucst   676     1 so-0/0/1.0
10.0.80.0/32       dest     0 10.0.80.0          recv   678     1 so-0/0/1.0
10.0.80.2/32       user     0                    rjct    36     2
10.0.80.2/32       intf     0 10.0.80.2          locl   675     1
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10.0.80.3/32       dest     0 10.0.80.3          bcst   677     1 so-0/0/1.0
10.0.90.12/30      intf     0                    rslv   684     1 fe-0/1/0.0
10.0.90.12/32      dest     0 10.0.90.12         recv   682     1 fe-0/1/0.0
10.0.90.14/32      intf     0 10.0.90.14         locl   683     2
10.0.90.14/32      dest     0 10.0.90.14         locl   683     2
10.0.90.15/32      dest     0 10.0.90.15         bcst   681     1 fe-0/1/0.0
10.5.0.0/16        user     0 192.168.187.126    ucst   324    15 fxp0.0
10.10.0.0/16       user     0 192.168.187.126    ucst   324    15 fxp0.0
10.13.10.0/23      user     0 192.168.187.126    ucst   324    15 fxp0.0
10.84.0.0/16       user     0 192.168.187.126    ucst   324    15 fxp0.0
10.150.0.0/16      user     0 192.168.187.126    ucst   324    15 fxp0.0
10.157.64.0/19     user     0 192.168.187.126    ucst   324    15 fxp0.0
10.209.0.0/16      user     0 192.168.187.126    ucst   324    15 fxp0.0

...

Routing table: default.iso
ISO:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    60     1

Routing table: default.inet6
Internet6:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct    44     1
::/128             perm     0                    dscd    42     1
ff00::/8           perm     0                    mdsc    43     1
ff02::1/128        perm     0 ff02::1            mcst    39     1

Routing table: default.mpls
MPLS:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    dscd    50     1

show route forwarding-table table logical-system-name/routing-instance-name

user@host> show route forwarding-table table R4/vpn-red
Logical system: R4 
Routing table: vpn-red.inet
Internet:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct   563     1
0.0.0.0/32         perm     0                    dscd   561     2
1.0.0.1/32         user     0                    dscd   561     2
2.0.2.0/24         intf     0                    rslv   771     1 ge-1/2/0.3
2.0.2.0/32         dest     0 2.0.2.0            recv   769     1 ge-1/2/0.3
2.0.2.1/32         intf     0 2.0.2.1            locl   770     2
2.0.2.1/32         dest     0 2.0.2.1            locl   770     2
2.0.2.2/32         dest     0 0.4.80.3.0.1b.c0.d5.e4.bd.0.1b.c0.d5.e4.bc.8.0
                                                 ucst   789     1 ge-1/2/0.3
2.0.2.255/32       dest     0 2.0.2.255          bcst   768     1 ge-1/2/0.3
224.0.0.0/4        perm     1                    mdsc   562     1
224.0.0.1/32       perm     0 224.0.0.1          mcst   558     1
255.255.255.255/32 perm     0                    bcst   559     1

Logical system: R4
Routing table: vpn-red.iso
ISO:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct   608     1
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Logical system: R4
Routing table: vpn-red.inet6
Internet6:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    rjct   708     1
::/128             perm     0                    dscd   706     1
ff00::/8           perm     0                    mdsc   707     1
ff02::1/128        perm     0 ff02::1            mcst   704     1

Logical system: R4
Routing table: vpn-red.mpls
MPLS:
Destination        Type RtRef Next hop           Type Index NhRef Netif
default            perm     0                    dscd   638 

show route forwarding-table vpn

user@host> show route forwarding-table vpn VPN-A
      Routing table:: VPN-A.inet 
Internet: 
      Destination        Type RtRef Nexthop           Type Index NhRef Netif 
      default            perm     0                   rjct     4     4 
      10.39.10.20/30     intf     0 ff.3.0.21         ucst    40     1 
      so-0/0/0.0 
      10.39.10.21/32     intf     0 10.39.10.21       locl    36     1 
      10.255.14.172/32   user     0                   ucst    69     2 
      so-0/0/0.0 
      10.255.14.175/32   user     0                   indr    81     3 
                                                      Push 100004, Push 
      100004(top) so-1/0/0.0 
      224.0.0.0/4        perm     2                   mdsc     5     3 
      224.0.0.1/32       perm     0 224.0.0.1         mcst     1     8 
      224.0.0.5/32       user     1 224.0.0.5         mcst     1     8 
      255.255.255.255/32 perm     0                   bcst     2     3 
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show route label

List of Syntax Syntax on page 1421

Syntax (EX Series Switches) on page 1421

Syntax show route label label
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches)

show route label label
<brief | detail | extensive | terse>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.5 for EX Series switches.

Description Display the routes based on a specified Multiprotocol Label Switching (MPLS) label

value.

Options label—Value of the MPLS label.

brief | detail | extensive | terse—(Optional) Display the specified level of output. If you do

not specify a level of output, the system defaults to brief.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

Related
Documentation

Example: Configuring Multipoint LDP In-Band Signaling for Point-to-Multipoint LSPs•

List of Sample Output show route label terse on page 1421
show route label on page 1422
show route label detail on page 1422
show route label detail (Multipoint LDP Inband Signaling for Point-to-Multipoint
LSPs) on page 1422
showroute labeldetail (MultipointLDPwithMulticast-OnlyFastReroute)onpage1423
show route label extensive on page 1423

Output Fields For information about output fields, see the output field table for the show route

command, the show route detail command, the show route extensive command, or the

show route terse command.

Sample Output

show route label terse

user@host> show route label 100016 terse

mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both
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A Destination        P Prf   Metric 1   Metric 2  Next hop        AS path
* 100016             V 170                       >10.12.80.1

show route label

user@host> show route label 100016

mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
Restart Complete
+ = Active Route, - = Last Active, * = Both
100016             *[VPN/170] 03:25:41
                    > to 10.12.80.1 via ge-6/3/2.0, Pop 

show route label detail

user@host> show route label 100016 detail

mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
Restart Complete
100016 (1 entry, 1 announced)
        *VPN    Preference: 170
                Next-hop reference count: 2
                Source: 10.12.80.1
                Next hop: 10.12.80.1 via ge-6/3/2.0, selected
                Label operation: Pop      
                State: <Active Int Ext>
                Local AS:     1 
                Age: 3:23:31 
                Task: BGP.0.0.0.0+179
                Announcement bits (1): 0-KRT 
                AS path: 100 I
                Ref Cnt: 2

show route label detail (Multipoint LDP Inband Signaling for Point-to-Multipoint LSPs)

user@host> show route label 299872 detail
mpls.0: 13 destinations, 13 routes (13 active, 0 holddown, 0 hidden)
299872 (1 entry, 1 announced)
        *LDP    Preference: 9
                Next hop type: Flood
                Next-hop reference count: 3
                Address: 0x9097d90
                Next hop: via vt-0/1/0.1
                Next-hop index: 661
                Label operation: Pop      
                Address: 0x9172130
                Next hop: via so-0/0/3.0
                Next-hop index: 654
                Label operation: Swap 299872
                State: **Active Int>
                Local AS:  1001 
                Age: 8:20       Metric: 1 
                Task: LDP
                Announcement bits (1): 0-KRT 
                AS path: I
                FECs bound to route: P2MP root-addr 10.255.72.166, grp 232.1.1.1,
 src 192.168.142.2
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show route label detail (Multipoint LDPwithMulticast-Only Fast Reroute)

user@host> show route label 301568 detail

mpls.0: 18 destinations, 18 routes (18 active, 0 holddown, 0 hidden)
301568 (1 entry, 1 announced)
        *LDP    Preference: 9
                Next hop type: Flood
                Address: 0x2735208
                Next-hop reference count: 3
                Next hop type: Router, Next hop index: 1397
                Address: 0x2735d2c
                Next-hop reference count: 3
                Next hop: 1.3.8.2 via ge-1/2/22.0
                Label operation: Pop      
                Load balance label:  None; 
                Next hop type: Router, Next hop index: 1395
                Address: 0x2736290
                Next-hop reference count: 3
                Next hop: 1.3.4.2 via ge-1/2/18.0
                Label operation: Pop      
                Load balance label:  None; 
                State: <Active Int AckRequest MulticastRPF>
                Local AS:    10 
                Age: 54:05      Metric: 1 
                Validation State: unverified 
                Task: LDP
                Announcement bits (1): 0-KRT 
                AS path: I
                FECs bound to route: P2MP root-addr 1.1.1.1, grp: 232.1.1.1, src:
 192.168.219.11
                Primary Upstream : 1.1.1.3:0--1.1.1.2:0
                   RPF Nexthops  :
                        ge-1/2/15.0, 1.2.94.1, Label: 301568, weight: 0x1
                        ge-1/2/14.0, 1.2.3.1, Label: 301568, weight: 0x1
                Backup Upstream : 1.1.1.3:0--1.1.1.6:0
                   RPF Nexthops :
                        ge-1/2/20.0, 1.2.96.1, Label: 301584, weight: 0xfffe
                        ge-1/2/19.0, 1.3.6.1, Label: 301584, weight: 0xfffe

show route label extensive

The output for the show route label extensive command is identical to that of the show

route labeldetailcommand. For sampleoutput, seeshowroute labeldetail onpage 1422.
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show route table

List of Syntax Syntax on page 1424

Syntax (EX Series Switches and QFX Series Switches) on page 1424

Syntax show route table routing-table-name
<brief | detail | extensive | terse>
<logical-system (all | logical-system-name)>

Syntax (EX Series
Switches and QFX
Series Switches)

show route table routing-table-name
<brief | detail | extensive | terse>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 9.0 for EX Series switches.

Statement introduced in Junos OS Release 14.1X53-D15 for QFX Series switches.

Show route table evpn statement introduced in Junos OS Release 15.1X53-D30 for QFX

Series switches.

Description Display the route entries in a particular routing table.

Options brief | detail | extensive | terse—(Optional) Display the specified level of output.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

routing-table-name—Display route entries for all routing tables whose name begins with

this string (for example, inet.0 and inet6.0 are bothdisplayedwhen you run the show

route table inet command).

Required Privilege
Level

view

Related
Documentation

show route summary•

List of Sample Output show route table bgp.l2.vpn on page 1435
show route table bgp.l3vpn.0 on page 1435
show route table bgp.l3vpn.0 detail on page 1435
show route table bgp.rtarget.0 (When Proxy BGP Route Target Filtering Is
Configured) on page 1436
show route table bgp.evpn.0 on page 1437
show route table evpna.evpn.0 on page 1437
show route table inet.0 on page 1437
show route table inet.3 on page 1438
show route table inet6.0 on page 1438
show route table inet6.3 on page 1438
show route table inetflow detail on page 1439
show route table l2circuit.0 on page 1439
show route tablempls on page 1439
show route tablempls extensive on page 1440
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show route tablempls.0 on page 1440
show route tablempls.0 detail (PTX Series) on page 1440
show route tablempls.0 extensive (PTX Series) on page 1441
show route tablempls.0 (RSVP Route—Transit LSP) on page 1442
show route table vpls_1 detail on page 1442
show route table vpn-a on page 1442
show route table vpn-a.mdt.0 on page 1443
show route table VPN-A detail on page 1443
show route table VPN-AB.inet.0 on page 1444
show route table VPN_blue.mvpn-inet6.0 on page 1444
show route table vrf1.mvpn.0 extensive on page 1444
show route table MVPN.mvpn.0 on page 1445
show route table inetflow detail on page 1445
show route table bgp.evpn.0 extensive |no-more (EVPN) on page 1448

Output Fields Table 96 on page 1425 describes the output fields for the show route table command.

Output fields are listed in the approximate order in which they appear.

Table 96: show route table Output Fields

Field DescriptionField Name

Name of the routing table (for example, inet.0).routing-table-name

All protocols have restarted for this routing table.

Restart state:

• Pending:protocol-name—List of protocols that have not yet completed graceful restart for this
routing table.

• Complete—All protocols have restarted for this routing table.

For example, if the output shows-

• LDP.inet.0             : 5 routes (4 active, 1 holddown, 0 hidden)
    Restart Pending: OSPF LDP VPN

This indicates thatOSPF, LDP, and VPN protocols did not restart for LDP.inet.0 routing table.

• vpls_1.l2vpn.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Restart Complete

This indicates that all protocols have restarted for vpls_1.l2vpn.0 routing table.

Restart complete

Number of destinations for which there are routes in the routing table.number destinations

Number of routes in the routing table and total number of routes in the following states:

• active (routes that are active)

• holddown (routes that are in the pending state before being declared inactive)

• hidden (routes that are not used because of a routing policy)

number routes
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Table 96: show route table Output Fields (continued)

Field DescriptionField Name

Routedestination (for example:10.0.0.1/24).Theentryvalue is thenumberof routes for thisdestination,
and the announced value is the number of routes being announced for this destination. Sometimes
the route destination is presented in another format, such as:

• MPLS-label (for example, 80001).

• interface-name (for example, ge-1/0/2).

• neighbor-address:control-word-status:encapsulationtype:vc-id:source (Layer2circuit only; for example,
10.1.1.195:NoCtrlWord:1:1:Local/96).

• neighbor-address—Address of the neighbor.

• control-word-status—Whether the use of the control word has been negotiated for this virtual
circuit: NoCtrlWord or CtrlWord.

• encapsulation type—Type of encapsulation, represented by a number: (1) Frame Relay DLCI, (2)
ATM AAL5 VCC transport, (3) ATM transparent cell transport, (4) Ethernet, (5) VLAN Ethernet,
(6) HDLC, (7) PPP, (8) ATM VCC cell transport, (10) ATM VPC cell transport.

• vc-id—Virtual circuit identifier.

• source—Source of the advertisement: Local or Remote.

• inclusivemulticast Ethernet tag route—Type of route destination represented by (for example,
3:100.100.100.10:100::0::10::100.100.100.10/384):

• route distinguisher—(8 octets) Route distinguisher (RD)must be the RD of the EVPN instance
(EVI) that is advertising the NLRI.

• Ethernet tag ID—(4 octets) Identifier of the Ethernet tag. Can set to 0 or to a valid Ethernet tag
value.

• IP address length—(1 octet) Length of IP address in bits.

• originating router’s IP address—(4 or 16 octets) Must set to the provider edge (PE) device’s IP
address. This address shouldbecommon forall EVIson thePEdevice, andmaybe thePEdevice's
loopback address.

route-destination
(entry, announced)

(Next-to-the-last-hop routing device for MPLS only) Depth of the MPLS label stack, where the
label-popping operation is needed to remove one or more labels from the top of the stack. A pair of
routes is displayed, because the pop operation is performed onlywhen the stack depth is two ormore
labels.

• S=0 route indicates that a packet with an incoming label stack depth of 2 ormore exits this routing
device with one fewer label (the label-popping operation is performed).

• If there is no S= information, the route is a normal MPLS route, which has a stack depth of 1 (the
label-popping operation is not performed).

label stacking

Protocol fromwhich the route was learned and the preference value for the route.

• +—A plus sign indicates the active route, which is the route installed from the routing table into the
forwarding table.

• -—A hyphen indicates the last active route.

• *—Anasterisk indicates that the route is both the active and the last active route. An asterisk before
a to line indicates the best subpath to the route.

In every routing metric except for the BGP LocalPref attribute, a lesser value is preferred. In order to
use common comparison routines, Junos OS stores the 1's complement of the LocalPref value in the
Preference2 field. For example, if the LocalPref value for Route 1 is 100, the Preference2 value is -101.
If the LocalPref value for Route 2 is 155, the Preference2 value is -156. Route 2 is preferred because it
has a higher LocalPref value and a lower Preference2 value.

[protocol, preference]
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Table 96: show route table Output Fields (continued)

Field DescriptionField Name

(IS-IS only). In IS-IS, a single AS can be divided into smaller groups called areas. Routing between
areas is organized hierarchically, allowing a domain to be administratively divided into smaller areas.
This organization is accomplished by configuring Level 1 and Level 2 intermediate systems. Level 1
systems route within an area. When the destination is outside an area, they route toward a Level 2
system. Level 2 intermediate systems route between areas and toward other ASs.

Level

IP subnet augmented with a 64-bit prefix.Route Distinguisher

Provider multicast service interface (MVPN routing table).PMSI

Type of next hop. For a description of possible values for this field, see Table 97 on page 1430.Next-hop type

Number of references made to the next hop.Next-hop reference
count

Indicates that the number of flood next-hop branches exceeded the system limit of 32 branches, and
only a subset of the flood next-hop branches were installed in the kernel.

Flood nexthop
branches exceed
maximummessage

IP address of the route source.Source

Network layer address of the directly reachable neighboring system.Next hop

Interface used to reach the next hop. If there is more than one interface available to the next hop, the
nameof the interface that is actually used is followedby thewordSelected. This field can also contain
the following information:

• Weight—Value used to distinguish primary, secondary, and fast reroute backup routes. Weight
information is availablewhenMPLS label-switchedpath (LSP) linkprotection, node-linkprotection,
or fast reroute is enabled, orwhen the standby state is enabled for secondary paths. A lowerweight
value is preferred. Among routes with the same weight value, load balancing is possible.

• Balance—Balance coefficient indicating how traffic of unequal cost is distributed among next hops
when a routing device is performing unequal-cost load balancing. This information is available
when you enable BGPmultipath load balancing.

via

Name of the LSP used to reach the next hop.Label-switched-path
lsp-path-name

MPLS label and operation occurring at this routing device. The operation can be pop (where a label
is removed from the top of the stack), push (where another label is added to the label stack), or swap
(where a label is replaced by another label).

Label operation

(Local only) Local interface name.Interface

Network layer address of the remote routing device that advertised the prefix. This address is used
to derive a forwarding next hop.

Protocol next hop

Indexdesignation used to specify themapping betweenprotocol next hops, tags, kernel export policy,
and the forwarding next hops.

Indirect next hop

State of the route (a route can be in more than one state). See Table 98 on page 1432.State
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Table 96: show route table Output Fields (continued)

Field DescriptionField Name

AS number of the local routing device.Local AS

How long the route has been known.Age

Accumulated interior gateway protocol (AIGP) BGP attribute.AIGP

Cost value of the indicated route. For routes within an AS, the cost is determined by IGP and the
individualprotocolmetrics. For external routes, destinations, or routingdomains, thecost isdetermined
by a preference value.

Metricn

Metric value for BGPpath selection towhich the IGPcost to thenext-hopdestinationhasbeenadded.MED-plus-IGP

For MPLS LSPs, state of the TTL propagation attribute. Can be enabled or disabled for all
RSVP-signaled and LDP-signaled LSPs or for specific VRF routing instances.

TTL-Action

Name of the protocol that has added the route.Task

The number of BGP peers or protocols to which Junos OS has announced this route, followed by the
list of the recipients of the announcement. Junos OS can also announce the route to the KRT for
installing the route into the Packet Forwarding Engine, to a resolve tree, a L2 VC, or even a VPN. For
example, n-Resolve inet indicates that the specified route is used for route resolution for next hops
found in the routing table.

• n—An index used by Juniper Networks customer support only.

Announcement bits

AS path through which the route was learned. The letters at the end of the AS path indicate the path
origin, providing an indication of the state of the route at the point at which the AS path originated:

• I—IGP.

• E—EGP.

• Recorded—The AS path is recorded by the sample process (sampled).

• ?—Incomplete; typically, the AS path was aggregated.

When AS path numbers are included in the route, the format is as follows:

• [ ]—Brackets enclose the number that precedes the AS path. This number represents the number
of ASs present in the AS path, when calculated as defined in RFC 4271. This value is used in the
AS-path merge process, as defined in RFC 4893.

• [ ]—If more than one AS number is configured on the routing device, or if AS path prepending is
configured, brackets enclose the local AS number associated with the AS path.

• { }—Braces enclose AS sets, which are groups of AS numbers in which the order does not matter.
A set commonly results from route aggregation. The numbers in each AS set are displayed in
ascending order.

• ( )—Parentheses enclose a confederation.

• ( [ ] )—Parentheses and brackets enclose a confederation set.

NOTE: In Junos OS Release 10.3 and later, the AS path field displays an unrecognized attribute and
associatedhexadecimal value if BGP receivesattribute 128 (attribute set) andyouhavenot configured
an independent domain in any routing instance.

AS path
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Table 96: show route table Output Fields (continued)

Field DescriptionField Name

(BGP-learned routes) Validation status of the route:

• Invalid—Indicates that the prefix is found, but either the corresponding AS received from the EBGP
peer is not the AS that appears in the database, or the prefix length in the BGP update message is
longer than themaximum length permitted in the database.

• Unknown—Indicates that the prefix is not among the prefixes or prefix ranges in the database.

• Unverified—Indicates that theoriginof theprefix is not verifiedagainst thedatabase.This isbecause
the database got populated and the validation is not called for in the BGP import policy, although
origin validation is enabled, or the origin validation is not enabled for the BGP peers.

• Valid—Indicates that the prefix and autonomous system pair are found in the database.

validation-state

Point-to-multipoint root address, multicast source address, andmulticast group address when
multipoint LDP (M-LDP) inband signaling is configured.

FECs bound to route

Whenmultipoint LDP with multicast-only fast reroute (MoFRR) is configured, the primary upstream
path. MoFRR transmits a multicast join message from a receiver toward a source on a primary path,
while also transmitting a secondary multicast join message from the receiver toward the source on
a backup path.

Primary Upstream

Whenmultipoint LDP with MoFRR is configured, the reverse-path forwarding (RPF) next-hop
information. Data packets are received from both the primary path and the secondary paths. The
redundant packets are discarded at topology merge points due to the RPF checks.

RPF Nexthops

Multiple MPLS labels are used to control MoFRR stream selection. Each label represents a separate
route, but each references the same interface list check. Only the primary label is forwarded while all
others are dropped. Multiple interfaces can receive packets using the same label.

Label

Valueused todistinguishMoFRRprimary andbackup routes. A lowerweight value is preferred. Among
routes with the same weight value, load balancing is possible.

weight

MPLS label assigned to the Layer 2 circuit virtual connection.VC Label

Maximum transmission unit (MTU) of the Layer 2 circuit.MTU

VLAN identifier of the Layer 2 circuit.VLAN ID

Forwarding equivalent class (FEC) bound to this route. Applicable only to routes installed by LDP.Prefixesbound to route

Community path attribute for the route. SeeTable 99onpage 1434 for all possible values for this field.Communities

Layer 2 encapsulation (for example, VPLS).Layer2-info: encaps

Control flags: none or Site Down.control flags

Maximum transmission unit (MTU) information.mtu

First label in a block of labels and label block size. A remote PE routing device uses this first label
when sending traffic toward the advertising PE routing device.

Label-Base, range

Layer 2 VPN and VPLS network layer reachability information (NLRI).status vector
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Table 96: show route table Output Fields (continued)

Field DescriptionField Name

Current active path when BGPmultipath is configured.Accepted Multipath

The LongLivedStale flag indicates that the route wasmarked LLGR-stale by this router, as part of the
operation of LLGR receivermode. Either this flag or the LongLivedStaleImport flagmight be displayed
for a route. Neither of these flags is displayed at the same time as the Stale (ordinary GR stale) flag.

Accepted
LongLivedStale

The LongLivedStaleImport flag indicates that the routewasmarked LLGR-stale when it was received
from a peer, or by import policy. Either this flag or the LongLivedStale flag might be displayed for a
route. Neither of these flags is displayed at the same time as the Stale (ordinary GR stale) flag.

Accept all received BGP long-lived graceful restart (LLGR) and LLGR stale routes learned from
configured neighbors and import into the inet.0 routing table

Accepted
LongLivedStaleImport

Accept all received BGP long-lived graceful restart (LLGR) and LLGR stale routes learned from
configured neighbors and imported into the inet.0 routing table

The LongLivedStaleImport flag indicates that the routewasmarked LLGR-stale when it was received
from a peer, or by import policy.

ImportAccepted
LongLivedStaleImport

Path currently contributing to BGPmultipath.Accepted
MultipathContrib

Local preference value included in the route.Localpref

BGP router ID as advertised by the neighbor in the openmessage.Router ID

In a routing table group, the name of the primary routing table in which the route resides.Primary Routing Table

In a routing table group, the name of one or more secondary tables in which the route resides.Secondary Tables

Table 97 on page 1430 describes all possible values for the Next-hop Types output field.

Table 97: Next-hop Types Output Field Values

DescriptionNext-Hop Type

Broadcast next hop.Broadcast (bcast)

Deny next hop.Deny

Discard next hop.Discard

Flood next hop. Consists of components called branches,
up to amaximum of 32 branches. Each flood next-hop
branch sends a copy of the traffic to the forwarding
interface. Used by point-to-multipoint RSVP,
point-to-multipoint LDP, point-to-multipoint CCC, and
multicast.

Flood
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Table 97: Next-hop Types Output Field Values (continued)

DescriptionNext-Hop Type

Next hop is waiting to be resolved into a unicast or
multicast type.

Hold

Indexed next hop.Indexed (idxd)

Used with applications that have a protocol next hop
address that is remote. You are likely to see this next-hop
type for internal BGP (IBGP) routes when the BGP next
hop is a BGP neighbor that is not directly connected.

Indirect (indr)

Used for anetworkaddressassigned toan interface.Unlike
the router next hop, the interface next hop does not
reference any specific node on the network.

Interface

Local address on an interface. This next-hop type causes
packetswith thisdestinationaddress tobe received locally.

Local (locl)

Wire multicast next hop (limited to the LAN).Multicast (mcst)

Multicast discard.Multicast discard (mdsc)

Multicast groupmember.Multicast group (mgrp)

Receive.Receive (recv)

Discard. An ICMP unreachable message was sent.Reject (rjct)

Resolving next hop.Resolve (rslv)

Regular multicast next hop.Routedmulticast (mcrt)

A specific node or set of nodes towhich the routing device
forwards packets that match the route prefix.

To qualify as next-hop type router, the route must meet
the following criteria:

• Must not be a direct or local subnet for the routing
device.

• Must have a next hop that is directly connected to the
routing device.

Router

Routing table next hop.Table

Unicast.Unicast (ucst)

List of unicast next hops. A packet sent to this next hop
goes to any next hop in the list.

Unilist (ulst)
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Table 98onpage 1432describes all possible values for theState output field. A route can

be in more than one state (for example, <Active NoReadvrt Int Ext>).

Table 98: State Output Field Values

DescriptionValue

Route needs accounting.Accounting

Route is active.Active

Path with a lower multiple exit discriminator (MED) is
available.

Always Compare MED

Shorter AS path is available.AS path

Cisco nondeterministic MED is enabled, and a path with a
lower MED is available.

Cisco Non-deterministic MED
selection

Route is a clone.Clone

Length of cluster list sent by the route reflector.Cluster list length

Route has been deleted.Delete

Exterior route.Ex

BGP route received from an external BGP neighbor.Ext

Forces all protocols to be notified of a change to any route,
active or inactive, for a prefix. When not set, protocols are
informed of a prefix only when the active route changes.

FlashAll

Route not used because of routing policy.Hidden

Route needs forwarding RPF check.IfCheck

Path through next hop with lower IGPmetric is available.IGPmetric

Flags for this route, which was not selected as best for a
particular destination.

Inactive reason

Route being added.Initial

Interior route.Int

BGP route received from an internal BGP peer or a BGP
confederation peer.

Int Ext

Direct, static, IGP, or EBGP path is available.Interior > Exterior > Exterior via
Interior
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Table 98: State Output Field Values (continued)

DescriptionValue

Path with a higher local preference value is available.Local Preference

Route is a martian (ignored because it is obviously invalid).Martian

Route exempt frommartian filtering.MartianOK

Path with lower metric next hop is available.Next hop address

Path from neighbor with lower IP address is available.No difference

Route not to be advertised.NoReadvrt

Route not chosen because it does not have the lowest MED.NotBest

Incoming BGP AS is not the best of a group (only one AS can
be the best).

Not Best in its group

Route not to be installed in the forwarding table.NotInstall

Path with a greater number of next hops is available.Number of gateways

Path with a lower origin code is available.Origin

Routependingbecauseofahold-downconfiguredonanother
route.

Pending

Route scheduled for release.Release

Route from a higher-numbered routing table is available.RIB preference

64-bit prefix added to IP subnets to make them unique.Route Distinguisher

Route with a lower metric or MED is available.RouteMetricorMEDcomparison

Route with lower preference value is available.Route Preference

Path through a neighbor with lower ID is available.Router ID

Route not a primary route.Secondary

Path is not usable because of one of the following conditions:

• The route is damped.

• The route is rejected by an import policy.

• The route is unresolved.

Unusable path

Last tiebreaker is the lowest IP address value.Update source
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Table 99 on page 1434 describes the possible values for the Communities output field.

Table 99: Communities Output Field Values

DescriptionValue

4bytes, encoding a 32-bit area number. For AS-external routes, the value is0. A nonzero value
identifies the route as internal to the OSPF domain, and as within the identified area. Area
numbers are relative to a particular OSPF domain.

area-number

Link-bandwidth community value used for unequal-cost load balancing. When BGP has
several candidate paths available for multipath purposes, it does not perform unequal-cost
load balancing according to the link-bandwidth community unless all candidate paths have
this attribute.

bandwidth: local AS
number:link-bandwidth-number

Unique configurable number that identifies the OSPF domain.domain-id

Unique configurable number that further identifies the OSPF domain.domain-id-vendor

Link-bandwidth number: from 0 through 4,294,967,295 (bytes per second).link-bandwidth-number

Local AS number: from 1 through 65,535.local AS number

1 byte. Currently this is only used if the route type is 5 or 7. Setting the least significant bit in
the field indicates that the route carries a type 2metric.

options

(Used with VPNs) Identifies where the route came from.origin

1 byte, encoded as 1 or 2 for intra-area routes (depending on whether the route came from a
type 1 or a type 2 LSA); 3 for summary routes; 5 for external routes (area number must be0);
7 for NSSA routes; or 129 for sham link endpoint addresses.

ospf-route-type

Displays the area number, OSPF route type, and option of the route. This is configured using
the BGP extended community attribute 0x8000. The format is
area-number:ospf-route-type:options.

route-type-vendor

Displays the area number, OSPF route type, and option of the route. This is configured using
the BGP extended community attribute 0x0306. The format is
area-number:ospf-route-type:options.

rte-type

Defines which VPN the route participates in; target has the format 32-bit IP address:16-bit
number. For example, 10.19.0.0:100.

target

Incoming IANA codes with a value between 0x1 and0x7fff. This code of the BGP extended
community attribute is accepted, but it is not recognized.

unknown IANA

Incoming IANA codeswith a value above0x8000. This code of the BGPextended community
attribute is accepted, but it is not recognized.

unknownOSPF vendor
community
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Sample Output

show route table bgp.l2.vpn

user@host> show route table bgp.l2.vpn
bgp.l2vpn.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

192.168.24.1:1:4:1/96
                   *[BGP/170] 01:08:58, localpref 100, from 192.168.24.1
                      AS path: I
                    > to 10.0.16.2 via fe-0/0/1.0, label-switched-path am

show route table bgp.l3vpn.0

user@host> show route table bgp.l3vpn.0
      bgp.l3vpn.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden) 
      + = Active Route, - = Last Active, * = Both 

      10.255.71.15:100:10.255.71.17/32 
                         *[BGP/170] 00:03:59, MED 1, localpref 100, from 
      10.255.71.15 
                            AS path: I 
                          > via so-2/1/0.0, Push 100020, Push 100011(top) 
      10.255.71.15:200:10.255.71.18/32 
                         *[BGP/170] 00:03:59, MED 1, localpref 100, from 
      10.255.71.15 
                            AS path: I 
                          > via so-2/1/0.0, Push 100021, Push 100011(top)

show route table bgp.l3vpn.0 detail

user@host> show route table bgp.l3vpn.0 detail
bgp.l3vpn.0: 8 destinations, 8 routes (8 active, 0 holddown, 0 hidden)

10.255.245.12:1:4.0.0.0/8 (1 entry, 1 announced)
  *BGP   Preference: 170/-101
         Route Distinguisher: 10.255.245.12:1
         Source: 10.255.245.12
         Next hop: 192.168.208.66 via fe-0/0/0.0, selected
         Label operation: Push 182449
         Protocol next hop: 10.255.245.12
         Push 182449
         Indirect next hop: 863a630 297
         State: <Active Int Ext>
         Local AS:    35 Peer AS:    35
         Age: 12:19      Metric2: 1 
         Task: BGP_35.10.255.245.12+179
         Announcement bits (1): 0-BGP.0.0.0.0+179 
         AS path: 30 10458 14203 2914 3356 I (Atomic) Aggregator: 3356 4.68.0.11

         Communities: 2914:420 target:11111:1 origin:56:78
         VPN Label: 182449
         Localpref: 100
          Router ID: 10.255.245.12

10.255.245.12:1:4.17.225.0/24 (1 entry, 1 announced)
  *BGP   Preference: 170/-101
         Route Distinguisher: 10.255.245.12:1
         Source: 10.255.245.12
         Next hop: 192.168.208.66 via fe-0/0/0.0, selected
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         Label operation: Push 182465
         Protocol next hop: 10.255.245.12
         Push 182465
         Indirect next hop: 863a8f0 305
         State: <Active Int Ext>
         Local AS:    35 Peer AS:    35
         Age: 12:19      Metric2: 1 
         Task: BGP_35.10.255.245.12+179
         Announcement bits (1): 0-BGP.0.0.0.0+179 
AS path: 30 10458 14203 2914 11853 11853 11853 6496 6496 6496 6496 6496 6496 I
                Communities: 2914:410 target:12:34 target:11111:1 origin:12:34
                VPN Label: 182465  
                Localpref: 100
                Router ID: 10.255.245.12

10.255.245.12:1:4.17.226.0/23 (1 entry, 1 announced)
  *BGP   Preference: 170/-101
         Route Distinguisher: 10.255.245.12:1
         Source: 10.255.245.12
         Next hop: 192.168.208.66 via fe-0/0/0.0, selected
         Label operation: Push 182465
         Protocol next hop: 10.255.245.12
         Push 182465
         Indirect next hop: 86bd210 330
         State: <Active Int Ext>
         Local AS:    35 Peer AS:    35
         Age: 12:19      Metric2: 1 
         Task: BGP_35.10.255.245.12+179
         Announcement bits (1): 0-BGP.0.0.0.0+179 
         AS path: 30 10458 14203 2914 11853 11853 11853 6496 6496 6496 6496 6496

         6496 I
         Communities: 2914:410 target:12:34 target:11111:1 origin:12:34
         VPN Label: 182465
         Localpref: 100
         Router ID: 10.255.245.12

10.255.245.12:1:4.17.251.0/24 (1 entry, 1 announced)
  *BGP   Preference: 170/-101
         Route Distinguisher: 10.255.245.12:1
         Source: 10.255.245.12
         Next hop: 192.168.208.66 via fe-0/0/0.0, selected
         Label operation: Push 182465
         Protocol next hop: 10.255.245.12
         Push 182465
         Indirect next hop: 86bd210 330
         State: <Active Int Ext>
         Local AS:    35 Peer AS:    35
         Age: 12:19      Metric2: 1 
         Task: BGP_35.10.255.245.12+179
         Announcement bits (1): 0-BGP.0.0.0.0+179 
         AS path: 30 10458 14203 2914 11853 11853 11853 6496 6496 6496 6496 6496

         6496 I
         Communities: 2914:410 target:12:34 target:11111:1 origin:12:34
         VPN Label: 182465
         Localpref: 100 

show route table bgp.rtarget.0 (When Proxy BGP Route Target Filtering Is Configured)

user@host> show route table bgp.rtarget.o
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bgp.rtarget.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

100:100:100/96                
                   *[RTarget/5] 00:03:14
                      Type Proxy
                        for 10.255.165.103
                        for 10.255.166.124
                      Local

show route table bgp.evpn.0

user@host> show route table bgp.evpn.0
bgp.evpn.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

2:100.100.100.2:100::0::00:26:88:5f:67:b0/304               
                   *[BGP/170] 11:00:05, localpref 100, from 100.100.100.2
                      AS path: I, validation-state: unverified
                    > to 100.1.12.2 via xe-2/2/0.0, label-switched-path R0toR1
2:100.100.100.2:100::0::00:51:51:51:51:51/304               
                   *[BGP/170] 11:00:05, localpref 100, from 100.100.100.2
                      AS path: I, validation-state: unverified
                    > to 100.1.12.2 via xe-2/2/0.0, label-switched-path R0toR1
2:100.100.100.3:100::0::00:52:52:52:52:52/304               
                   *[BGP/170] 10:59:58, localpref 100, from 100.100.100.3
                      AS path: I, validation-state: unverified
                    > to 100.1.13.3 via ge-2/0/8.0, label-switched-path R0toR2
2:100.100.100.3:100::0::a8:d0:e5:5b:01:c8/304               
                   *[BGP/170] 10:59:58, localpref 100, from 100.100.100.3
                      AS path: I, validation-state: unverified
                    > to 100.1.13.3 via ge-2/0/8.0, label-switched-path R0toR2
3:100.100.100.2:100::1000::100.100.100.2/304               
                   *[BGP/170] 11:00:16, localpref 100, from 100.100.100.2
                      AS path: I, validation-state: unverified
                    > to 100.1.12.2 via xe-2/2/0.0, label-switched-path R0toR1
3:100.100.100.2:100::2000::100.100.100.2/304               
                   *[BGP/170] 11:00:16, localpref 100, from 100.100.100.2
                      AS path: I, validation-state: unverified
                    > to 100.1.12.2 via xe-2/2/0.0, label-switched-path R0toR1

show route table evpna.evpn.0

user@host> show route table evpna.evpn.0
evpna.evpn.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

3:100.100.100.10:100::0::10::100.100.100.10/384               
                   *[EVPN/170] 01:37:09
                      Indirect
3:100.100.100.2:100::2000::100.100.100.2/304               
                   *[EVPN/170] 01:37:12
                      Indirect

show route table inet.0

user@host> show route table inet.0
inet.0: 12 destinations, 12 routes (11 active, 0 holddown, 1 hidden)
+ = Active Route, - = Last Active, * = Both

0.0.0.0/0          *[Static/5] 00:51:57
                    > to 111.222.5.254 via fxp0.0
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1.0.0.1/32         *[Direct/0] 00:51:58
                    > via at-5/3/0.0
1.0.0.2/32         *[Local/0] 00:51:58
                     Local
12.12.12.21/32     *[Local/0] 00:51:57
                     Reject
13.13.13.13/32     *[Direct/0] 00:51:58
                    > via t3-5/2/1.0
13.13.13.14/32     *[Local/0] 00:51:58
                     Local
13.13.13.21/32     *[Local/0] 00:51:58
                     Local
13.13.13.22/32     *[Direct/0] 00:33:59
                    > via t3-5/2/0.0
127.0.0.1/32        [Direct/0] 00:51:58
                    > via lo0.0
111.222.5.0/24     *[Direct/0] 00:51:58
                    > via fxp0.0
111.222.5.81/32    *[Local/0] 00:51:58
                     Local

show route table inet.3

user@host> show route table inet.3
inet.3: 5 destinations, 5 routes (5 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

22.0.0.5/32        *[LDP/9] 00:25:43, metric 10, tag 200
                      to 1.2.94.2 via lt-1/2/0.49
                    > to 1.2.3.2 via lt-1/2/0.23

show route table inet6.0

user@host> show route table inet6.0
inet6.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Route, * = Both

fec0:0:0:3::/64 *[Direct/0] 00:01:34
>via fe-0/1/0.0

fec0:0:0:3::/128 *[Local/0] 00:01:34
>Local

fec0:0:0:4::/64 *[Static/5] 00:01:34
>to fec0:0:0:3::ffff via fe-0/1/0.0

show route table inet6.3

user@router> show route table inet6.3
inet6.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

::10.255.245.195/128
                   *[LDP/9] 00:00:22, metric 1
                    > via so-1/0/0.0
::10.255.245.196/128
                   *[LDP/9] 00:00:08, metric 1
                    > via so-1/0/0.0, Push 100008
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show route table inetflow detail

user@host> show route table inetflow detail
inetflow.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
10.12.44.1,*/48 (1 entry, 1 announced) 
        *BGP    Preference: 170/-101
                Next-hop reference count: 2
                State: <Active Ext>
                Local AS: 65002 Peer AS: 65000
                Age: 4 
                Task: BGP_65000.10.12.99.5+3792
                Announcement bits (1): 0-Flow 
                AS path: 65000 I
                Communities: traffic-rate:0:0
                Validation state: Accept, Originator: 10.12.99.5
                Via: 10.12.44.0/24, Active
                Localpref: 100
                Router ID: 10.255.71.161

10.12.56.1,*/48 (1 entry, 1 announced)  
        *Flow   Preference: 5
                Next-hop reference count: 2
                State: <Active>
                Local AS: 65002 
                Age: 6:30 
                Task: RT Flow
                Announcement bits (2): 0-Flow 1-BGP.0.0.0.0+179 
                AS path: I
                Communities: 1:1

show route table l2circuit.0

user@host> show route table l2circuit.0
l2circuit.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.1.1.195:NoCtrlWord:1:1:Local/96
                   *[L2CKT/7] 00:50:47
                    > via so-0/1/2.0, Push 100049
                      via so-0/1/3.0, Push 100049
10.1.1.195:NoCtrlWord:1:1:Remote/96
                   *[LDP/9] 00:50:14
                      Discard
10.1.1.195:CtrlWord:1:2:Local/96
                   *[L2CKT/7] 00:50:47
                    > via so-0/1/2.0, Push 100049
                      via so-0/1/3.0, Push 100049
10.1.1.195:CtrlWord:1:2:Remote/96
                   *[LDP/9] 00:50:14
                      Discard

show route tablempls

user@host> show route tablempls
mpls.0: 4 destinations, 4 routes (4 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0                  *[MPLS/0] 00:13:55, metric 1
                      Receive
1                  *[MPLS/0] 00:13:55, metric 1
                      Receive
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2                  *[MPLS/0] 00:13:55, metric 1
                      Receive
1024               *[VPN/0] 00:04:18 
                      to table red.inet.0, Pop 

show route tablempls extensive

user@host> show route tablempls extensive
100000 (1 entry, 1 announced)
TSI:
KRT in-kernel 100000 /36 -> {so-1/0/0.0}
        *LDP    Preference:   9
                Next hop:  via so-1/0/0.0, selected
                Pop
                State: <Active Int>
                Age: 29:50      Metric: 1
                Task: LDP
                Announcement bits (1): 0-KRT
                AS path: I
                Prefixes bound to route: 10.0.0.194/32

show route tablempls.0

user@host> show route tablempls.0
mpls.0: 11 destinations, 11 routes (11 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0                  *[MPLS/0] 00:45:09, metric 1
                      Receive
1                  *[MPLS/0] 00:45:09, metric 1
                      Receive
2                  *[MPLS/0] 00:45:09, metric 1
                      Receive
100000             *[L2VPN/7] 00:43:04
                    > via so-0/1/0.1, Pop
100001             *[L2VPN/7] 00:43:03
                    > via so-0/1/0.2, Pop       Offset: 4
100002             *[LDP/9] 00:43:22, metric 1
                      via so-0/1/2.0, Pop
                    > via so-0/1/3.0, Pop
100002(S=0)        *[LDP/9] 00:43:22, metric 1
                      via so-0/1/2.0, Pop
                    > via so-0/1/3.0, Pop
100003             *[LDP/9] 00:43:22, metric 1
                    > via so-0/1/2.0, Swap 100002
                      via so-0/1/3.0, Swap 100002
100004             *[LDP/9] 00:43:16, metric 1
                      via so-0/1/2.0, Swap 100049
                    > via so-0/1/3.0, Swap 100049
so-0/1/0.1         *[L2VPN/7] 00:43:04
                    > via so-0/1/2.0, Push 100001, Push 100049(top)
                      via so-0/1/3.0, Push 100001, Push 100049(top)
so-0/1/0.2         *[L2VPN/7] 00:43:03
                      via so-0/1/2.0, Push 100000, Push 100049(top) Offset: -4
                    > via so-0/1/3.0, Push 100000, Push 100049(top) Offset: -4

show route tablempls.0 detail (PTX Series)

user@host> show route tablempls.0 detail
ge-0/0/2.600 (1 entry, 1 announced)
        *L2VPN  Preference: 7
                Next hop type: Indirect
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                Address: 0x9438f34
                Next-hop reference count: 2
                Next hop type: Router, Next hop index: 567
                Next hop: 3.0.0.1 via ge-0/0/1.0, selected
                Label operation: Push 299808
                Label TTL action: prop-ttl
                Load balance label: Label 299808:None;
                Session Id: 0x1
                Protocol next hop: 10.255.255.1
                Label operation: Push 299872 Offset: 252
                Label TTL action: no-prop-ttl
                Load balance label: Label 299872:Flow label PUSH;
                Composite next hop: 0x9438ed8 570 INH Session ID: 0x2
                Indirect next hop: 0x9448208 262142 INH Session ID: 0x2
                State: <Active Int>
                Age: 21         Metric2: 1
                Validation State: unverified
                Task: Common L2 VC
                Announcement bits (2): 0-KRT 2-Common L2 VC
                AS path: I

show route tablempls.0 extensive (PTX Series)

user@host> show route tablempls.0 extensive
ge-0/0/2.600 (1 entry, 1 announced)
TSI:
KRT in-kernel ge-0/0/2.600.0      /32 -> {composite(570)}
        *L2VPN  Preference: 7
                Next hop type: Indirect
                Address: 0x9438f34
                Next-hop reference count: 2
                Next hop type: Router, Next hop index: 567
                Next hop: 3.0.0.1 via ge-0/0/1.0, selected
                Label operation: Push 299808
                Label TTL action: prop-ttl
                Load balance label: Label 299808:None;
                Session Id: 0x1
                Protocol next hop: 10.255.255.1
                Label operation: Push 299872 Offset: 252
                Label TTL action: no-prop-ttl
                Load balance label: Label 299872:Flow label PUSH;
                Composite next hop: 0x9438ed8 570 INH Session ID: 0x2
                Indirect next hop: 0x9448208 262142 INH Session ID: 0x2
                State: <Active Int>
                Age: 47         Metric2: 1
                Validation State: unverified
                Task: Common L2 VC
                Announcement bits (2): 0-KRT 2-Common L2 VC
                AS path: I
                Composite next hops: 1
                        Protocol next hop: 10.255.255.1 Metric: 1
                        Label operation: Push 299872 Offset: 252
                        Label TTL action: no-prop-ttl
                        Load balance label: Label 299872:Flow label PUSH;
                        Composite next hop: 0x9438ed8 570 INH Session ID: 0x2
                        Indirect next hop: 0x9448208 262142 INH Session ID: 0x2
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 3.0.0.1 via ge-0/0/1.0
                                Session Id: 0x1
                        10.255.255.1/32 Originating RIB: inet.3
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                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 1
                                Nexthop: 3.0.0.1 via ge-0/0/1.0

show route tablempls.0 (RSVP Route—Transit LSP)

In the sample output, the 1 in [RSVP/7/1] indicates the secondary preference value. The

secondary preference value becomes significant whenmultiple RSVP LSPs of different

typesare signaled to thedestination. Thepossible valuesofRSVPsecondarypreferences

are:

1—Normal Point-to-Point RSVP-TE LSP

2—Point-to-Multipoint (P2MP) RSVP-TE LSP

3—Dynamic RSVP-TE LSP

user@host> show route tablempls.0

mpls.0: 8 destinations, 8 routes (8 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0                  *[MPLS/0] 00:37:31, metric 1
                      Receive
1                  *[MPLS/0] 00:37:31, metric 1
                      Receive
2                  *[MPLS/0] 00:37:31, metric 1
                      Receive
13                 *[MPLS/0] 00:37:31, metric 1
                      Receive
300352             *[RSVP/7/1] 00:08:00, metric 1
                    > to 8.64.0.106 via ge-1/0/1.0, label-switched-path lsp1_p2p
300352(S=0)        *[RSVP/7/1] 00:08:00, metric 1
                    > to 8.64.0.106 via ge-1/0/1.0, label-switched-path lsp1_p2p
300384             *[RSVP/7/2] 00:05:20, metric 1
                    > to 8.64.1.106 via ge-1/0/0.0, Pop      
300384(S=0)        *[RSVP/7/2] 00:05:20, metric 1
                    > to 8.64.1.106 via ge-1/0/0.0, Pop

show route table vpls_1 detail

user@host> show route table vpls_1 detail
vpls_1.l2vpn.0: 1 destinations, 1 routes (1 active, 0 holddown, 0 hidden)
Restart Complete

1.1.1.11:1000:1:1/96 (1 entry, 1 announced)
*L2VPN Preference: 170/-1
Receive table: vpls_1.l2vpn.0
Next-hop reference count: 2
State: <Active Int Ext>
Age: 4:29:47 Metric2: 1
Task: vpls_1-l2vpn
Announcement bits (1): 1-BGP.0.0.0.0+179
AS path: I
Communities: Layer2-info: encaps:VPLS, control flags:Site-Down
Label-base: 800000, range: 8, status-vector: 0xFF

show route table vpn-a

user@host> show route table vpn-a
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vpn-a.l2vpn.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)

+ = Active Route, - = Last Active, * = Both
192.168.16.1:1:1:1/96
                   *[VPN/7] 05:48:27
                     Discard
192.168.24.1:1:2:1/96
                   *[BGP/170] 00:02:53, localpref 100, from 192.168.24.1
                      AS path: I
                    > to 10.0.16.2 via fe-0/0/1.0, label-switched-path am
192.168.24.1:1:3:1/96
                   *[BGP/170] 00:02:53, localpref 100, from 192.168.24.1
                      AS path: I
                    > to 10.0.16.2 via fe-0/0/1.0, label-switched-path am

show route table vpn-a.mdt.0

user@host> show route table vpn-a.mdt.0
vpn-a.mdt.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:1:0:10.255.14.216:232.1.1.1/144               
                   *[MVPN/70] 01:23:05, metric2 1
                      Indirect
1:1:1:10.255.14.218:232.1.1.1/144               
                   *[BGP/170] 00:57:49, localpref 100, from 10.255.14.218
                      AS path: I
                    > via so-0/0/0.0, label-switched-path r0e-to-r1
1:1:2:10.255.14.217:232.1.1.1/144               
                   *[BGP/170] 00:57:49, localpref 100, from 10.255.14.217
                      AS path: I
> via so-0/0/1.0, label-switched-path r0-to-r2

show route table VPN-A detail

user@host> show route table VPN-A detail
VPN-AB.inet.0: 8 destinations, 8 routes (8 active, 0 holddown, 0 hidden)
10.255.179.9/32 (1 entry, 1 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 10.255.179.13:200
                Next hop type: Indirect
                Next-hop reference count: 5
                Source: 10.255.179.13
                Next hop type: Router, Next hop index: 732
                Next hop: 10.39.1.14 via fe-0/3/0.0, selected
                Label operation: Push 299824, Push 299824(top)
                Protocol next hop: 10.255.179.13
                Push 299824
                Indirect next hop: 8f275a0 1048574
                State: (Secondary Active Int Ext)
                Local AS: 1 Peer AS: 1
                Age: 3:41:06 Metric: 1 Metric2: 1 
                Task: BGP_1.10.255.179.13+64309
                Announcement bits (2): 0-KRT 1-BGP RT Background 
                AS path: I
                Communities: target:1:200 rte-type:0.0.0.0:1:0
                Import Accepted
                VPN Label: 299824 TTL Action: vrf-ttl-propagate
                Localpref: 100
                Router ID: 10.255.179.13
                Primary Routing Table bgp.l3vpn.0
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show route table VPN-AB.inet.0

user@host> show route table VPN-AB.inet.0
      VPN-AB.inet.0: 8 destinations, 8 routes (8 active, 0 holddown, 0 hidden) 
      + = Active Route, - = Last Active, * = Both 

      10.39.1.0/30       *[OSPF/10] 00:07:24, metric 1 
                          > via so-7/3/1.0 
      10.39.1.4/30       *[Direct/0] 00:08:42 
                          > via so-5/1/0.0 
      10.39.1.6/32       *[Local/0] 00:08:46 
                           Local 
      10.255.71.16/32    *[Static/5] 00:07:24 
                          > via so-2/0/0.0 
      10.255.71.17/32    *[BGP/170] 00:07:24, MED 1, localpref 100, from 
      10.255.71.15 
                            AS path: I 
                          > via so-2/1/0.0, Push 100020, Push 100011(top) 
      10.255.71.18/32    *[BGP/170] 00:07:24, MED 1, localpref 100, from 
      10.255.71.15 
                            AS path: I 
                          > via so-2/1/0.0, Push 100021, Push 100011(top) 
      10.255.245.245/32  *[BGP/170] 00:08:35, localpref 100 
                            AS path: 2 I 
                          > to 10.39.1.5 via so-5/1/0.0 
      10.255.245.246/32  *[OSPF/10] 00:07:24, metric 1 
                          > via so-7/3/1.0 

show route table VPN_blue.mvpn-inet6.0

user@host> show route table VPN_blue.mvpn-inet6.0
vpn_blue.mvpn-inet6.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1:10.255.2.202:65535:10.255.2.202/432
                   *[BGP/170] 00:02:37, localpref 100, from 10.255.2.202
                      AS path: I
                    > via so-0/1/3.0
1:10.255.2.203:65535:10.255.2.203/432
                   *[BGP/170] 00:02:37, localpref 100, from 10.255.2.203
                      AS path: I
                    > via so-0/1/0.0
1:10.255.2.204:65535:10.255.2.204/432
                   *[MVPN/70] 00:57:23, metric2 1
                      Indirect
5:10.255.2.202:65535:128:::192.168.90.2:128:ffff::1/432
                   *[BGP/170] 00:02:37, localpref 100, from 10.255.2.202
                      AS path: I
                    > via so-0/1/3.0
6:10.255.2.203:65535:65000:128:::10.12.53.12:128:ffff::1/432
                   *[PIM/105] 00:02:37
                      Multicast (IPv6)
7:10.255.2.202:65535:65000:128:::192.168.90.2:128:ffff::1/432
                   *[MVPN/70] 00:02:37, metric2 1
                      Indirect

show route table vrf1.mvpn.0 extensive

user@host> show route table vrf1.mvpn.0 extensive
1:10.255.50.77:1:10.255.50.77/240 (1 entry, 1 announced)
        *MVPN   Preference: 70
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                PMSI: Flags 0x0: Label 0: RSVP-TE: 
Session_13[10.255.50.77:0:25624:10.255.50.77]
                Next hop type: Indirect
                Address: 0xbb2c944
                Next-hop reference count: 360
                Protocol next hop: 10.255.50.77
                Indirect next hop: 0x0 - INH Session ID: 0x0
                State: <Active Int Ext>
                Age: 53:03      Metric2: 1
                Validation State: unverified
                Task: mvpn global task
                Announcement bits (3): 0-PIM.vrf1 1-mvpn global task 2-rt-export

                AS path: I

show route table MVPN.mvpn.0

Starting in JunosOSRelease 15.1,multicast routeson the locallyoriginated type7customer

multicast routesareaddedexclusivelybyPIM.The functionality of theBGP-MVPNservice

(which, internally, dependsoncontributionsof state fromboth theMVPNandPIMprotocol

components of Junos OS) remains unchanged. MVPN, however, no longer appears as

the originator of the locally advertised route. Routes advertised by remote PEs are, as

usual, always learned locally from their respective [BGP/...] protocol.

user@host> show route table MVPN.mvpn.0
MVPN.mvpn.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

7:10.255.2.202:65535:65000:128:::192.168.90.2:128:ffff::1/432
                *[PIM/70] 00:02:37, metric2 1
                Indirect
5:100:32:192.168.1.9:32:239.1.1.1/240
                *[PIM/105] 01:51:21
                Multicast (IPv4)                                
7:100:1:100.32.192.168.5:32:237.1.1.1/240
                *[PIM/105] 01:51:21
                Multicast (IPv4) 

show route table inetflow detail

user@host> show route table inetflow detail
inetflow.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
10.12.44.1,*/48 (1 entry, 1 announced) 
        *BGP    Preference: 170/-101
                Next-hop reference count: 2
                State: <Active Ext>
                Local AS: 65002 Peer AS: 65000
                Age: 4 
                Task: BGP_65000.10.12.99.5+3792
                Announcement bits (1): 0-Flow 
                AS path: 65000 I
                Communities: traffic-rate:0:0
                Validation state: Accept, Originator: 10.12.99.5
                Via: 10.12.44.0/24, Active
                Localpref: 100
                Router ID: 10.255.71.161

10.12.56.1,*/48 (1 entry, 1 announced)  
        *Flow   Preference: 5
                Next-hop reference count: 2
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                State: <Active>
                Local AS: 65002 
                Age: 6:30 
                Task: RT Flow
                Announcement bits (2): 0-Flow 1-BGP.0.0.0.0+179 
                AS path: I
                Communities: 1:1

user@PE1> show route table green.l2vpn.0 (VPLS Multihoming with FEC 129)
green.l2vpn.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

1.1.1.2:100:1.1.1.2/96 AD             
                   *[VPLS/170] 1d 03:11:03, metric2 1
                         Indirect
1.1.1.4:100:1.1.1.4/96 AD             
                   *[BGP/170] 1d 03:11:02, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    >    via ge-1/2/1.5
1.1.1.2:100:1:0/96 MH             
                   *[VPLS/170] 1d 03:11:03, metric2 1
                         Indirect
1.1.1.4:100:1:0/96 MH             
                   *[BGP/170] 1d 03:11:02, localpref 100, from 1.1.1.4
                      AS path: I, validation-state: unverified
                    >    via ge-1/2/1.5
1.1.1.4:NoCtrlWord:5:100:100:1.1.1.2:1.1.1.4/176               
                   *[VPLS/7] 1d 03:11:02, metric2 1
                    >    via ge-1/2/1.5
1.1.1.4:NoCtrlWord:5:100:100:1.1.1.4:1.1.1.2/176               
                   *[LDP/9] 1d 03:11:02
                         Discard

user@host> show route table red extensive
red.inet.0: 364481 destinations, 714087 routes (364480 active, 48448 holddown, 1
 hidden)
22.0.0.0/32 (3 entries, 1 announced)
        State: <OnList CalcForwarding>
TSI:
KRT in-kernel 22.0.0.0/32 -> {composite(1048575)} Page 0 idx 1 Type 1 val 0x934342c

    Nexthop: Self
    AS path: [2] I
    Communities: target:2:1
Path 22.0.0.0 from 2.3.0.0 Vector len 4.  Val: 1
        @BGP    Preference: 170/-1
                Route Distinguisher: 2:1
                Next hop type: Indirect
                Address: 0x258059e4
                Next-hop reference count: 2
                Source: 2.2.0.0
                Next hop type: Router
                Next hop: 10.1.1.1 via ge-1/1/9.0, selected
                Label operation: Push 707633
                Label TTL action: prop-ttl
                Session Id: 0x17d8
                Protocol next hop: 2.2.0.0
                Push 16
                Composite next hop: 0x25805988 - INH Session ID: 0x193c
                Indirect next hop: 0x23eea900 - INH Session ID: 0x193c
                State: <Secondary Active Int Ext ProtectionPath ProtectionCand>
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                Local AS:     2 Peer AS:     2
                Age: 23         Metric2: 35 
                Validation State: unverified 
                Task: BGP_2.2.2.0.0+34549
                AS path: I
                Communities: target:2:1
                Import Accepted
                VPN Label: 16
                Localpref: 0
                Router ID: 2.2.0.0
                Primary Routing Table bgp.l3vpn.0
                Composite next hops: 1
                        Protocol next hop: 2.2.0.0 Metric: 35
                        Push 16
                        Composite next hop: 0x25805988 - INH Session ID: 0x193c
                        Indirect next hop: 0x23eea900 - INH Session ID: 0x193c
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.1.1.1 via ge-1/1/9.0
                                Session Id: 0x17d8
                        2.2.0.0/32 Originating RIB: inet.3
                          Metric: 35                      Node path count: 1
                          Forwarding nexthops: 1
                                Nexthop: 10.1.1.1 via ge-1/1/9.0
         BGP    Preference: 170/-1
                Route Distinguisher: 2:1
                Next hop type: Indirect
                Address: 0x9347028
                Next-hop reference count: 3
                Source: 2.3.0.0
                Next hop type: Router, Next hop index: 702
                Next hop: 10.1.4.2 via ge-1/0/0.0, selected
                Label operation: Push 634278
                Label TTL action: prop-ttl
                Session Id: 0x17d9
                Protocol next hop: 2.3.0.0
                Push 16
                Composite next hop: 0x93463a0 1048575 INH Session ID: 0x17da
                Indirect next hop: 0x91e8800 1048574 INH Session ID: 0x17da
                State: <Secondary NotBest Int Ext ProtectionPath ProtectionCand>

                Inactive reason: Not Best in its group - IGP metric
                Local AS:     2 Peer AS:     2
                Age: 3:34       Metric2: 70 
                Validation State: unverified 
                Task: BGP_2.2.3.0.0+32805
                Announcement bits (2): 0-KRT 1-BGP_RT_Background 
                AS path: I
                Communities: target:2:1
                Import Accepted
                VPN Label: 16
                Localpref: 0
                Router ID: 2.3.0.0
                Primary Routing Table bgp.l3vpn.0
                Composite next hops: 1
                        Protocol next hop: 2.3.0.0 Metric: 70
                        Push 16
                        Composite next hop: 0x93463a0 1048575 INH Session ID: 
0x17da
                        Indirect next hop: 0x91e8800 1048574 INH Session ID: 
0x17da
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                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.1.4.2 via ge-1/0/0.0
                                Session Id: 0x17d9
                        2.3.0.0/32 Originating RIB: inet.3
                          Metric: 70                      Node path count: 1
                          Forwarding nexthops: 1
                                Nexthop: 10.1.4.2 via ge-1/0/0.0
        #Multipath Preference: 255
                Next hop type: Indirect
                Address: 0x24afca30
                Next-hop reference count: 1
                Next hop type: Router
                Next hop: 10.1.1.1 via ge-1/1/9.0, selected
                Label operation: Push 707633
                Label TTL action: prop-ttl
                Session Id: 0x17d8
                Next hop type: Router, Next hop index: 702
                Next hop: 10.1.4.2 via ge-1/0/0.0
                Label operation: Push 634278
                Label TTL action: prop-ttl
                Session Id: 0x17d9
                Protocol next hop: 2.2.0.0
                Push 16
                Composite next hop: 0x25805988 - INH Session ID: 0x193c
                Indirect next hop: 0x23eea900 - INH Session ID: 0x193c Weight 0x1

                Protocol next hop: 2.3.0.0
                Push 16
                Composite next hop: 0x93463a0 1048575 INH Session ID: 0x17da
                Indirect next hop: 0x91e8800 1048574 INH Session ID: 0x17da Weight
 0x4000   
                State: <ForwardingOnly Int Ext>
                Inactive reason: Forwarding use only
                Age: 23         Metric2: 35 
                Validation State: unverified 
                Task: RT
                AS path: I
                Communities: target:2:1

show route table bgp.evpn.0 extensive |no-more (EVPN)

show route table bgp.evpn.0 extensive | no-more
bgp.evpn.0: 6 destinations, 6 routes (6 active, 0 holddown, 0 hidden)
2:1000:10::100::00:aa:aa:aa:aa:aa/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
                Source: 1.2.3.4
                Protocol next hop: 1.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS: 17  Peer AS:17  Age:21:12  Metric2:1  Validation State:
 unverified 
                Task: BGP_17.1.2.3.4+50756
                AS path: I
                Communities: target:1111:8388708 encapsulation0:0:0:0:3
                Import Accepted
                Route Label: 100
                ESI: 00:00:00:00:00:00:00:00:00:00
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                Localpref: 100
                Router ID: 1.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 1.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        1.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0

2:1000:10::200::00:bb:bb:bb:bb:bb/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
                Source: 1.2.3.4
                Protocol next hop: 1.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS:17  Peer AS:17  Age:19:43  Metric2:1  Validation 
State:unverified
                Task: BGP_17.1.2.3.4+50756
                AS path: I
                Communities: target:2222:22 encapsulation0:0:0:0:3
                Import Accepted
                Route Label: 200
                ESI: 00:00:00:00:00:00:00:00:00:00
                Localpref: 100
                Router ID: 1.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 1.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        1.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0

2:1000:10::300::00:cc:cc:cc:cc:cc/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
                Source: 1.2.3.4
                Protocol next hop: 1.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS:17  Peer AS:17  Age:17:21  Metric2:1  Validation State:
 unverified  Task: BGP 17,1,2,3,4+50756
          AS path: I
                Communities: target:3333:33 encapsulation0:0:0:0:3
                Import Accepted
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                Route Label: 300
                ESI: 00:00:00:00:00:00:00:00:00:00
                Localpref: 100
                Router ID: 1.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 1.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        1.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0

3:1000:10::100::1.2.3.4/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
                PMSI: Flags 0x0: Label 100: Type INGRESS-REPLICATION 1.2.3.4
                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
                Source: 1.2.3.4
                Protocol next hop: 1.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS:17  Peer AS:17 Age:37:01  Metric2:1  Validation State:
 unverified  Task: BGP 17.1.2.3.4+50756
                AS path: I
                Communities: target:1111:8388708 encapsulation0:0:0:0:3
                Import Accepted
                Localpref: 100
                Router ID: 1.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 1.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        1.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0

3:1000:10::200::1.2.3.4/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
                PMSI: Flags 0x0: Label 200: Type INGRESS-REPLICATION 1.2.3.4
                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
                Source: 1.2.3.4
                Protocol next hop: 1.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS: 17 Peer AS: 17   Age:35:22  Metric2:1  Validation 
State:unverified  Task: BGP 17.1.2.3.4+50756
           AS path:I  Communities: target:2222:22 encapsulation):0:0:0:0:3
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Import Accepted
                Localpref: 100
                Router ID: 1.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 1.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        1.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0

3:1000:10::300::1.2.3.4/304 (1 entry, 0 announced)
        *BGP    Preference: 170/-101
                Route Distinguisher: 1000:10
                PMSI: Flags 0x0: Label 300: Type INGRESS-REPLICATION 1.2.3.4
                Next hop type: Indirect
                Address: 0x9420fd0
                Next-hop reference count: 12
                Source: 1.2.3.4
                Protocol next hop: 1.2.3.4
                Indirect next hop: 0x2 no-forward INH Session ID: 0x0
          State: Local AS: 17 Peer AS:  17  Age 35:22 Metric2:1  Validation State:
 unverified   Task: BGP 17.1.2.3.4+5075
          6  AS path: I   Communities: target:3333:33  encapsulation0:0:0:0:3   
Import Accepted   Localpref:100                   
          Router ID: 1.2.3.4
                Secondary Tables: default-switch.evpn.0
                Indirect next hops: 1
                        Protocol next hop: 1.2.3.4 Metric: 1
                        Indirect next hop: 0x2 no-forward INH Session ID: 0x0
                        Indirect path forwarding next hops: 1
                                Next hop type: Router
                                Next hop: 10.10.10.1 via xe-0/0/1.0
                                Session Id: 0x2
                        1.2.3.4/32 Originating RIB: inet.0
                          Metric: 1                       Node path count: 1
                          Forwarding nexthops: 2
                                Nexthop: 10.92.78.102 via em0.0
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show sap listen

Syntax show sap listen
<brief | detail>
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Description Display the addresses that the router is listening to in order to receive multicast Session

Announcement Protocol (SAP) session announcements.

Options none—Display standard information about the addresses that the router is listening to

in order to receive multicast SAP session announcements.

brief | detail—(Optional) Display the specified level of output.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output show sap listen on page 1452
show sap listen brief on page 1452
show sap listen detail on page 1453

Output Fields Table 100 on page 1452 describes the output fields for the show sap listen command.

Output fields are listed in the approximate order in which they appear.

Table 100: show sap listen Output Fields

Field DescriptionField Name

Address of the group that the local router is listening to for SAPmessages.Group address

UDP port number used for SAP.Port

Sample Output

show sap listen

user@host> show sap listen
Group address   Port
224.2.127.254   9875
239.255.255.255 9875

show sap listen brief

The output for the show sap listen brief command is identical to that for the show sap

listen command. For sample output, see show sap listen on page 1452.
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show sap listen detail

The output for the show sap listen detail command is identical to that for the show sap

listen command. For sample output, see show sap listen on page 1452.
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test msdp

Syntax test msdp (dependent-peers prefix | rpf-peer originator)
<instance instance-name>
<logical-system (all | logical-system-name)>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 12.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Find Multicast Source Discovery Protocol (MSDP) peers.

Options dependent-peers prefix—Find downstream dependent MSDP peers.

rpf-peeroriginator—Find theMSDP reverse-path-forwarding (RPF)peer for theoriginator.

instance instance-name—(Optional) Find MDSP peers for the specified routing instance.

logical-system(all | logical-system-name)—(Optional)Performthisoperationonall logical

systems or on a particular logical system.

Required Privilege
Level

view

List of Sample Output test msdp dependent-peers on page 1454

Output Fields When you enter this command, you are provided feedback on the status of your request.

Sample Output

test msdp dependent-peers

user@host> test msdp dependent-peers 10.0.0.1/24
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