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E Series and JunosE Documentation and Release Notes

Audience

For a list of related Junosk documentation, see
http://www.juniper.net/techpubs/software/index.html .

If the information in the latest release notes differs from the information in the
documentation, follow the JunosE 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/ .

This guide is intended for experienced system and network specialists working with
Juniper Networks E Series Broadband Services Routers in an Internet access environment.

E Series and JunosE Text and Syntax Conventions

Table 1 on page xx defines notice icons used in this documentation.
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Table 1: Notice Icons

Icon Meaning

Informational note

Description

Indicates important features or instructions.

Caution

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

Warning

Alerts you to the risk of personal injury or death.

Laser warning

Al

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

Table 2 on page xx defines text and syntax conventions that we use throughout the
E Series and JunosE documentation.

Table 2: Text and Syntax Conventions

Convention

Bold text like this

Description

Represents commands and keywords in text.

Examples

« Issue the clock source command.
« Specify the keyword exp-msg.

Bold text like this

Represents text that the user must type.

host1(config)#traffic class low-lossl

Fixed-width text like this

Represents information as displayed on your
terminal’s screen.

host1#show ip ospf 2

Routing Process OSPF 2 with Router
ID 5.5.0.250

Router is an Area Border Router
(ABR)

Italic text like this

« Emphasizes words.
« |dentifies variables.

« |dentifies chapter, appendix, and book
names.

« There are two levels of access: user and
privileged.

o clusterld, ipAddress.
« Appendix A, System Specifications

Plus sign (+) linking key names

Indicates that you must press two or more
keys simultaneously.

Press Ctrl + b.

Syntax Conventions in the Command Reference Guide

Plain text like this

Represents keywords.

terminal length

Italic text like this

Represents variables.

mask, accessListName
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Table 2: Text and Syntax Conventions (continued)

Convention Description Examples

| (pipe symbol) Represents a choice to select one keyword diagnostic | line
or variable to the left or to the right of this
symbol. (The keyword or variable can be
either optional or required.)

[ 1 (brackets) Represent optional keywords or variables. [ internal | external ]

[ 1* (brackets and asterisk) Represent optional keywords or variables [levell|level2 | 11 ]*
that can be entered more than once.

{ } (braces) Represent required keywords or variables. { permit |deny } {in|out}

{ clusterld | ipAddress }

Obtaining Documentation

To obtain the most current version of all Juniper Networks technical documentation, see
the Technical Documentation page on the Juniper Networks Web site at
http://www.juniper.net/.

To download complete sets of technical documentation to create your own
documentation CD-ROMs or DVD-ROMs, see the Portable Libraries page at

http://www.juniper.net/techpubs/resources/index.html

Copies of the Management Information Bases (MIBs) for a particular software release
are available for download in the software image bundle from the Juniper Networks Web
site athttp://www.juniper.net/.

Documentation Feedback

We encourage you to provide feedback, comments, and suggestions so that we can
improve the documentation to better meet your needs. Send your comments to
techpubs-comments@juniper.net, or fill out the documentation feedback form at
https://www.juniper.net/cgi-bin/docbugreport/. If you are using e-mail, be sure to include
the following information with your comments:

« Document or topic name
- URL or page number

« Software release version

Requesting Technical Support

Technical product support is available through the Juniper Networks Technical Assistance
Center (JTAC). If you are a customer with an active J-Care or JNASC support contract,
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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 you with 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:
https://www.juniper.net/alerts/

. 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/

To verify service entitlement by product serial number, use our Serial Number Entitlement
(SNE) Tool: https://tools.juniper.net/SerialNumberEntitlementSearch/

Opening a Case with JTAC
You can open a case with JTAC on the Web or by telephone.

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

. Call1-888-314-JTAC (1-888-314-5822 toll-free in the USA, Canada, and Mexico).

For international or direct-dial options in countries without toll-free numbers, see
http://www.juniper.net/support/requesting-support.html.

XXii Copyright © 2012, Juniper Networks, Inc.


http://www.juniper.net/us/en/local/pdf/resource-guides/7100059-en.pdf
http://www.juniper.net/support/warranty/
http://www.juniper.net/customers/support/
http://www2.juniper.net/kb/
http://www.juniper.net/techpubs/
http://kb.juniper.net/
http://www.juniper.net/customers/csc/software/
https://www.juniper.net/alerts/
http://www.juniper.net/company/communities/
http://www.juniper.net/cm/
https://tools.juniper.net/SerialNumberEntitlementSearch/
http://www.juniper.net/cm/
http://www.juniper.net/support/requesting-support.html
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« Configuring IPv4 Multicast on page 3

« Monitoring IPv4 Multicast on page 33

« Configuring IGMP and IGMP Proxy on page 53
+ Monitoring IGMP and IGMP Proxy on page 69
« Configuring PIM for IPv4 Multicast on page 87
« Monitoring PIM for IPv4 Multicast on page 119
« Configuring DVMRP on page 135

« Monitoring DVMRP on page 149
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CHAPTER1

Configuring IPv4 Multicast

IPv4 multicast enables a device to send packets to a group of hosts rather than to a list
of individual hosts. This chapter describes how to configure IP multicast on the E Series
router; it contains the following sections:

« |Pv4 Multicast Overview on page 4

« |IPv4 Multicast Platform Considerations on page 6

« |IPv4 Multicast References on page 6

« Switch Fabric Bandwidth Configuration on page 6

« Configuring IPv4 Multicast Attributes on page 7

« Autosense Mechanism Overview on page 9

« Example: Configuring a Multicast Bandwidth Map on page 10

« Adaptive Mode Mechanism Overview on page 12

« Multicast QoS Adjustment for IPv4 on page 14

« Hardware Multicast Packet Replication Overview on page 17

« Hardware Multicast Packet Replication Considerations on page 21

« Configuring Hardware Multicast Packet Replication on page 23

« Controlling Multicast Traffic on the Interface on page 24

« Controlling Mutlicast Traffic on the Port on page 27

« Deleting Multicast Forwarding Entries on page 29

« Multicast Router Information Support on page 30

« BGP Multicasting on page 30
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IPv4 Multicast Overview

IPv4 defines three types of addresses: unicast, broadcast, and multicast. Each type of
address enables a device to send datagrams to selected recipients:

« Aunicast address enables a device to send a datagram to a single recipient.
« Abroadcast address enables a device to send a datagram to all hosts on a subnetwork.

« A multicast address enables a device to send a datagram to a specified set of hosts,
known as a multicast group, in different subnetworks.

Multicast IP packets contain a class D address in the Destination Address fields of their
headers. A class D address is the IP address of a multicast group.

IP multicast improves network efficiency by enabling a host to transmit a datagram to
a targeted group of receivers. For example, for a host to send a large video clip to a group
of selected recipients would be time-consuming to unicast the datagram to each recipient
individually. If the host broadcasts the video clip throughout the network, network
resources are not available for other tasks. The host uses only the resources it needs
when multicasting the datagram.

Routers use multicast routing algorithms to determine the best route and transmit
multicast datagrams throughout the network. E Series routers support a number of IP
multicast protocols on virtual routers (VRs). Each VR handles the interoperability of IP
multicast protocols automatically. To start multicast operation on a VR, you access the
context for that VR and configure the desired protocols on the selected interfaces. Table
3 on page 4 describes the function of each protocol that the router supports.

Table 3: Function of Multicast Protocols on a Router

Protocol Function

Internet Group Membership Protocol (IGMP) Discovers hosts that belong to multicast group.

Protocol Independent Multicast Protocol (PIM)  Discovers other multicast routers to receive
multicast packets.

Distance Vector Multicast Routing Protocol Routes multicast datagrams within

(DVMRP) autonomous systems.

BGP Multicasting Protocol Routes multicast datagrams between
autonomous systems.

The router supports up to 16,384 multicast forwarding entries (multicast routes) at any
time.

This topic discusses the following sections:

« Reverse-Path Forwarding on page 5

« Multicast Packet Forwarding on page 5

4 Copyright © 2012, Juniper Networks, Inc.



Chapter 1: Configuring IPv4 Multicast

Reverse-Path Forwarding

IP multicasting uses reverse path forwarding (RPF) to verify that a router receives a
multicast packet on the correct incoming interface. The RPF algorithm enables a router
to accept a multicast datagram only on the interface from which the router sends a
unicast datagram to the source of the multicast datagram.

When the router receives a multicast datagram from a source for a group, the router
verifies that the packet was received on the correct RPF interface. If the packet was not
received on the correct interface, the router discards the packet. Only packets received
on the correct RPF interface are considered for forwarding to downstream receivers.

When operating in sparse-mode, the routers perform an RPF lookup to identify the
upstream router from which to request the data and then send join messages for the
multicast stream only to that router.

When operating in dense-mode, routers that have multiple paths to the source of the
multicast stream initially receive the same stream on more than one interface. In this
case, the routers perform an RPF lookup to identify multicast data streams that are not
arriving on the best path and send prune messages to terminate these flows.

The RPF lookup need not always be towards the source of the multicast stream. The
lookup is done towards the source only when the router is using a source-rooted tree to
receive the multicast stream. If the router uses a shared tree instead, the RPF lookup is
toward a rendezvous point and not toward the source of the multicast stream.

Multicast Packet Forwarding

Related
Documentation

Multicast packet forwarding is based on the source (S) of the multicast packet and the
destination multicast group address (G). For each (S,G) pair, the router accepts multicast
packets onanincominginterface (IIF), which satisfies the RPF check (RPF-IIF). The router
drops packets received on lIFs other than the RPF-IIF and notifies the routing protocols
that a packet was received on the wrong interface.

The router forwards packets received on the RPF-IIF to a list of outgoing interfaces (OIFs).
The list of OIFs is determined by the exchange of routing information and local group
membership information. The router maintains mappings of (S,G, IIF) to {OIF1, OIF2...}
in the multicast routing table.

You can enable two or more multicast protocols on an IIF. However, only one protocol
can forward packets on that IIF. The protocol that forwards packets on an IIF owns that
IIF. A multicast protocol that owns an lIF also owns the (S,G) entry in the multicast routing
table.

. Configuring IGMP
« Configuring IPv4 Multicast Attributes on page 7
« |IPv4 Multicast Platform Considerations on page 6

« |IPv4 Multicast References on page 6
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IPv4 Multicast Platform Considerations

Related
Documentation

For information about modules that support IP multicasting on the ERX7xx models,
ERX14xx models, and the Juniper Networks ERX310 Broadband Services Router:

« See ERX Module Guide, Table 1, Module Combinations for detailed module specifications.

« See ERX Module Guide, Appendix A, Module Protocol Support for information about the
modules that support IP multicasting.

For information about modules that support IP multicasting on the Juniper Networks
E120 and E320 Broadband Services Routers:

« See F120 and E320 Module Guide, Table 1, Modules and IOAs for detailed module
specifications.

« See E120 and E320 Module Guide, Appendix A, IOA Protocol Support for information
about the modules that support IP multicasting.

« |IPv4 Multicast Overview on page 4

« IPv4 Multicast References on page 6

IPv4 Multicast References

Related
Documentation

For more information about IP multicast, see the following resources:

« A*“traceroute” Facility for IP Multicast—draft-ietf-idmr-traceroute-ipm-07.txt (January
2001 expiration)

« RFC 2858—Multiprotocol Extensions for BGP-4 (June 2000)
« RFC 2932—IPv4 Multicast Routing MIB (October 2000)
« RFC 3292—General Switch Management Protocol (GSMP) V3 (June 2002)

0 NOTE: IETF drafts are valid for only 6 months from the date of issuance.
They must be considered as works in progress. Refer to the IETF Web site
at http://www.ietf.org for the latest drafts.

« |Pv4 Multicast Overview on page 4

« IPv4 Multicast Platform Considerations on page 6

Switch Fabric Bandwidth Configuration

By default, the switch fabric for the ERX1440, ERX310, E120, and E320 Broadband Services
Routers uses a bandwidth weighting ratio of 15:2 for multicast-to-unicast weighted round
robin (WRR). Inthe absence of strict-priority traffic,and when both unicast and multicast
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traffic compete for switch fabric bandwidth, the switch fabric allocates 15/17ths of the
available bandwidth to multicast traffic and 2/17ths of the available bandwidth to unicast
traffic.

You can use the fabric weights command to change the ratio for multicast to unicast
traffic on the router switch fabric. For more information about the fabric weights
command, see Managing the System in the JunosE System Basics Configuration Guide.

Related . |IPv4 Multicast Overview on page 4

D mentation
ocumentatio . fabric weights

Configuring IPv4 Multicast Attributes

You can configure IPv4 multicast attributes with the following tasks:

« Before You Begin Configuring IPv4 Multicast on page 7

« Enabling IP Multicast on page 7

« Defining Static Routes for Reverse-Path Forwarding on page 7
« Enabling and Disabling RPF Checks on page 8

« Specifying Unicast Routes for RPF on page 8

« Defining Permanent IP Multicast Forwarding Entries on page 8

« Defining a Multicast Bandwidth Map on page 8

Before You Begin Configuring IPv4 Multicast

You can configure multicasting on IPv4 and IPv6 interfaces.

For information about configuring IP and IPv6 interfaces, see JunosE IP, IPv6, and IGP
Configuration Guide.

Enabling IP Multicast

In thisimplementation, IP multicast works on virtual routers (VRs). By default, IP multicast
is disabled on a VR. To enable IP multicast on a VR, access the context for a VR, and then
issue the ip multicast-routing command.

host1(config)#ip multicast-routing

You can use the no version to disable IP multicast routing on the VR (the default).

Defining Static Routes for Reverse-Path Forwarding

Use the ip rpf-route command to define reverse-path forwarding (RPF) to verify that a
router receives a multicast packet on the correct incoming interface.

host1(config)#ip rpf-route 11.1.0.0 255.255.0.0 atm4/1.1 56 tag 25093

You can use the no version to disable IP multicast routing on the VR (the default). In the
disabled state, all multicast protocols are disabled, and the VR forwards no multicast
packets.
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Enabling and Disabling RPF Checks

By default, the router accepts multicast packets for each Source, Group (S,G) pair on an
incoming interface (IIF), which satisfies the RPF check (RPF-IIF). When the router performs
RPF checks, only the interface that first accepts traffic for an (S,G) pair accepts
subsequent traffic for that pair. If traffic stops arriving on that interface and starts arriving
on another interface, the router does not accept or forward the traffic.

Some network configurations require the router to accept traffic on any interface. To do
so, you can disable the RPF check on a specified set of (S,G) pairs by issuing the ip
multicast-routing disable-rpf-check command.

host1(config)#ip multicast-routing disable-rpf-check boston-list

You can use the no version to restore the default, in which the router performs RPF checks
for all (S,G) pairs.

When you disable RPF checks, the router accepts multicast packets for (S,G) pairs on
any incoming interface. When the router has added the new route to its multicast routing
table, it then accepts multicast packets for these pairs on any interface in the virtual
router and forwards them accordingly. Multicast routes established before you issue this
command are not affected.

Specifying Unicast Routes for RPF

You can specify that IS-IS, OSPF, or RIP routes be available for RPF. Routes available for
RPF appear in the multicast view of the routing table.

host1(config)#router ospf
host1(config-router)#ip route-type multicast

Defining Permanent IP Multicast Forwarding Entries

An mroute is a multicast traffic flow (a (Source, Group) entry used for forwarding multicast
traffic). By default, forwarding mroutes (with a valid RPF incoming interface) are timed
out if data for them is not received for 210 seconds. However, you can specify an mroute
as permanent by using the ip multicast-routing permanent-mroute command.

host1(config)#ip multicast-routing permanent-mroute routesl

You can use the no version to prevent any new mroutes from becoming permanent. To
remove existing permanent mroutes, use the clear ip mroute command.

Defining a Multicast Bandwidth Map

Multicast interface-level admission control, port-level admission control, and QoS
adjustment all use a single multicast bandwidth map. The multicast bandwidth map is
a route map that uses the set admission-bandwidth, set qos-bandwidth, set
admission-bandwidth adaptive, or set qos-bandwidth adaptive commands. The
adaptive commands configure an autosense mechanism for measuring the multicast
bandwidth.

8 Copyright © 2012, Juniper Networks, Inc.
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o NOTE: Eventhough you caninclude any of the preceding commands several
times in a route map entry, only the last admission-bandwidth command or
gos-bandwidth command in the bandwidth map is used. In other words, if
you included the set qos-bandwidth command first and then the set
gos-bandwidth adaptive command, the bandwidth map uses the set
gos-bandwidth adaptive command.

Interface-level and port-level admission control is performed when an OIF on the interface
or port is added to the mroute for a given (S,G) multicast data stream and the multicast
bandwidth map contains a set admission-bandwidth or set admission-bandwidth
adaptive action for that (S,G).

QoS adjustment is performed on the joining interface when an OIF is added to the mroute
for a given (S,G) data stream and the multicast bandwidth map contains a set
gos-bandwidth or set qos-bandwidth adaptive action for that (S,G).

You can prioritize the traffic by configuring a priority value for the <S, G> data stream on
aphysical port by issuing the set priority command. Dynamic multicast admission control
enables only prioritized groups to join the interface after the configured priority limit is
reached on the physical port. The system records the priority when a new <S, G> entry
is created.

e NOTE: You can create a single route map with the set admission-bandwidth
command, the set qos-bandwidth command, or both. However, creating an
entry with only one of these set commands enables only that specific function
for the matched address (that is, only multicast traffic admission control or
only QoS adjustment). The same is true for the adaptive commands.

Autosense Mechanism Overview

Related
Documentation

Video bandwidth is typically considered to be a constant rate—2 Mbps for standard
definition television (SDTV) and 10 Mbps for high definition television (HDTV). However,
in reality, and depending on achievable video compression, the bit rate can vary. For
example, HDTV streams (using MPEG4 or WM9 encoding) can vary between 6 Mbps
(for low-action programs) to 10 Mbps (for a fast-paced, high-action programs). The
autosense mechanism causes the bandwidth value, used for admission control and QoS
adjustment, to be the actual measured rate of the stream. Using this feature to measure
the actual bandwidth avoids the need to configure arbitrary bandwidth limits and enables
a channel to be reassigned to a different (S, G) without requiring a bandwidth map to
be changed.

. Adaptive Mode Mechanism Overview on page 12

. Defining a Multicast Bandwidth Map on page 8
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Example: Configuring a Multicast Bandwidth Map

Requirements

Overview

The following example creates a multicast bandwidth map for both multicast traffic
admission control and QoS adjustment:

« Requirements on page 10
« Overview on page 10

« Configuring an IPv4 Multicast Bandwidth Map on page 10

This example uses the following hardware and software components:

« JunosE Release 7.1.0 or higher-numbered releases

« E Series router (ERX7xx models, ERX14xx models, the ERX310 router, the E120 router,
or the E320 router)

« ASIC-based line modules that support Fast Ethernet or Gigabit Ethernet
Before you begin configuring multicast on IPv4 interfaces, you must:

« Configure IPv4 interfaces. For more information about configuring IPv4 interfaces, see
Configuring IPv4 in JunosE IP, IPv6, and IGP Configuration Guide.

The multicast bandwidth map is a route map that uses the set admission-bandwidth,
set qos-bandwidth, set admission-bandwidth adaptive, or set gos-bandwidth adaptive
commands. Multicast interface-level admission control, port-level admission control,
and QoS adjustment all use a single multicast bandwidth map.

The adaptive commands configure an auto-sense mechanism for measuring the multicast
bandwidth.

Configuring an IPv4 Multicast Bandwidth Map

Step-by-Step
Procedure

Configuring a Route Map

Define a route map using the set admission-bandwidth and set qos-bandwidth
commands.

0 NOTE: In this example, you can replace the set admission-bandwidth
command and set qos-bandwidth command with their adaptive command
counterparts.

1. Define a route map.

[edit]
host1(config)#route-map mcast-bandwidths permit 10

Copyright © 2012, Juniper Networks, Inc.
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Match the route map to an access list.

[edit]
host1(config-route-map)#match ip address sdtv

Configure multicast bandwidths.

[edit multicast bandwidths for admission control and QoS adjustment]
host1(config-route-map)#set admission-bandwidth 2000000
host1(config-route-map)#set gos-bandwidth 2000000

Configure the route map.

[edit]
host1(config-route-map)#route-map mcast-bandwidths permit 20

Match the route map to an access list.

[edit]
host1(config-route-map)#match ip address hdtv

Configure multicast bandwidths.

[edit multicast bandwidths for admission control and QoS adjustment]
host1(config-route-map)#set admission-bandwidth 10000000
host1(config-route-map)#set qos-bandwidth 10000000

Configuring an Access List

Step-by-Step Define the access list for use by the match ip address command to match (S,G) and
Procedure (*G) entries.

0 NOTE: You can also define a prefix-list or a prefix-tree for use by the match

Related .
Documentation

ip address command to match (S,G) and (*G) entries.

Configure access lists.

[edit access lists]

host1(config)#access-list sdtv permit ip host 31::1 ff3e::0/112
host1(config)#access-list hdtv permit ip host 32::1 ff3e::0/112
host1(config)#access-list hdtv permit ip host 32::2 ff3e::0/112

Defining a Multicast Bandwidth Map on page 8
access-list

match ip address

set admission-bandwidth

set gos-bandwidth
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Adaptive Mode Mechanism Overview

You configure the auto-sense mechanism in the multicast bandwidth using the set
admission-bandwidth adaptive command, set qos-bandwidth adaptive command, or
both. For example:

host1(config)#route-map mcast-bandwidths permit 10
host1(config-route-map)#match ip address sdtv
host1(config-route-map)#set admission-bandwidth adaptive
host1(config-route-map)#set gos-bandwidth adaptive
host1(config-route-map)#end

In this example, any stream with an (S,G) that matches the sdtv access list performs
adaptive bandwidth detection for admission control and QoS adjustment.

A rate measurement mechanism runs on the ingress line card that polls the forwarding
controller (FC) to obtain statistics for each mroute. This mechanism then reports the
rate measurement to the SRP to update the bandwidth map. By computing the average
bandwidth over a relatively short sampling period (T1; 5 seconds), the measurement
approximates the peak bandwidth of the multicast stream.

As an example, assume that a new mroute (S1, G1) is added to the interface controller
(IC) at time t0.

Figure 1: Example of Adaptive IPv4 Multicast Bandwidth Detection
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To calculate the measured bandwidth of a stream, the router uses the following equation:
R= (Nt+5_ Nt) /5

Where

R = Calculated bandwidth of the stream during each sampling interval

Nt = Bytes measured at the start of each sampling period (t seconds)

Nt+5 = Bytes measured at the end of each sampling period (t+5 seconds)

12 Copyright © 2012, Juniper Networks, Inc.
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o NOTE: When the mroute is first installed in the FC (at t = 0), RO is
undetermined. For multicast admission control no joins are admitted until
the first bandwidth measurement is computed (that is, for admission control,
RO is considered to be infinite). Similarly, no QoS adjustment occurs until the
first bandwidth measurement is computed (that is, for QoS adjustment, RO
is considered to be zero [0]).

Using the previous graph as a reference, the first bandwidth rate (R]O) and at time t5 (N5)
and the bytes received values are subtracted and divided by the sampling period T] to
yield the average rate. This process is repeated every sampling interval, TZ, to yield rates
R1, R2,R3,and soon.

The first two sampling interval calculations are as follows:
R1 = (N5 - NO)/5
R =(N. -N.)/5

2 #+5 #

The router maintains a history of bandwidth measurements (H) for each mroute, up to
amaximum of M measurements. The actual rate, R, reported to the SRP is the maximum
rate measured in those H samples.

To minimize the IC to SRP traffic generated by the rate measurements, the IC reports a
bandwidth change only when a newly computed rate (R#) differs from the current rate
by a specified threshold. When Rs is computed at time t = 5 seconds, R is set to R1. Arate
update occurs whenever a newly calculated rate (R) differs from R] by at least a threshold
value (specified as a percentage, P) of the measured peak bandwidth. This calculation
is as follows:

R = Rt, if and only if the absolute value of (R-Rt) >P *R.
Table 4 on page 13 lists values assigned to variables associated with this algorithm.

Table 4: Adaptive Mode Algorithm Values

Variable Value Units Description

T 5 Seconds Sampling period; the time in which a sample is taken

T2 0 Seconds Sampling interval; zero (0) seconds indicates continuous
sampling

H 12 Samples Number of history samples over which to compute
measurement

M 12 Samples Maximum number of samples maintained in history

P 1 Percent Threshold value; percent difference by which a newly

calculated rate must differ from the measured peak
bandwidth before a rate update occurs
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Documentation

« Autosense Mechanism Overview on page 9

. Defining a Multicast Bandwidth Map on page 8

Multicast QoS Adjustment for IPv4

When the router uses multicast OIF mapping, any multicast streams that a subscriber
receives bypass any configured QoS treatment for that subscriber interface. The Multicast
QoS adjust feature provides a way in which the router can account for this multicast
traffic.

The following topics provide two possible configuration cases for using multicast QoS
adjustment.

« Multicast OIF Mapping Case on page 14

« Multicast Traffic Receipt Without Forwarding on page 15

« Activating Multicast QoS Adjustment Functions on page 16

Multicast OIF Mapping Case

Multicast OIF mapping enables the router to decrease the inefficiencies associated with
replicating streams of multicast traffic. Using OIF maps, IGMP joins that the router receives
on asubscriber interface can be mapped to a special interface for forwarding. This special
interface can be on a different physical port or line module from that of the join interface.

Using this mapping function, the router can send a single copy of each multicast stream
over the special interface and the access nodes are configured to perform any final
replication to the subscribers and merge unicast and multicast data flows onto the
subscriber interfaces as necessary. See Figure 2 on page 15.
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Figure 2: Multicast OIF Mapping
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One disadvantage to using multicast OIF mapping is that the multicast traffic bypasses
any QoS treatment that is applied to subscriber interfaces. Configuring QoS adjustment
resolves this problem. With QoS adjustment configured, when a subscriber requests to

receive a multicast stream (or, more appropriately, when an OIF is added to the mroute),
the router reduces the unicast QoS bandwidth applied to the subscriber interface (that
is, the join interface) by the amount of bandwidth for that multicast stream.

Multicast Traffic Receipt Without Forwarding

In this case, the router is not given the responsibility of forwarding multicast streams.
Instead, the service provider arranges for the router to receive the multicast stream