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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:

• MXSeries

• T Series

• MSeries

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.
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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

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 {
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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 xix defines notice icons used in this guide.

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 xx defines the text and syntax conventions used in this guide.

xixCopyright © 2017, Juniper Networks, Inc.
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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

• 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
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Table 2: Text and Syntax Conventions (continued)

ExamplesDescriptionConvention

• 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/.

• 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:
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• 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).

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

Hierarchical Class of Service

• Configuring Hierarchical Class of Service on MX Series 3D Universal Edge

Routers on page 3

• ConfiguringHierarchicalClassofServiceonMICs,MPCs,MLCs,andAggregatedEthernet

Interfaces on page 39
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CHAPTER 1

Configuring Hierarchical Class of Service
on MX Series 3D Universal Edge Routers

• Hierarchical Class of Service Overview on page 3

• Hierarchical Class of Service Network Scenarios on page 6

• Understanding Hierarchical Scheduling on page 7

• Priority Propagation on page 10

• Configuring Hierarchical Schedulers for CoS on page 12

• Hierarchical Schedulers and Traffic Control Profiles on page 13

• Example: Building a Four-Level Hierarchy of Schedulers on page 15

• Scheduling and Shaping in Hierarchical CoS Queues for Traffic Routed to GRE

Tunnels on page 20

• Example: Performing Output Scheduling and Shaping in Hierarchical CoS Queues for

Traffic Routed to GRE Tunnels on page 21

• Configuring Ingress Hierarchical CoS on Enhanced Queuing DPCs on page 35

Hierarchical Class of Service Overview

Hierarchical class of service (HCoS) is the ability to apply traffic schedulers and shapers

to a hierarchy of scheduler nodes. Each level of the scheduler hierarchy can be used to

shape traffic based on different criteria such as application, user, VLAN, and physical

port.

This allows you to support the requirements of different services, applications, and users

on the same physical device and physical infrastructure.

HCoS is implemented primarily using traffic classifiers at the ingress and hierarchical

schedulers and shapers at the egress.

A classifier is a filter that labels traffic at the device ingress based on configurable

parameters such as application or destination. Traffic is classified into what is called a

forwarding equivalence class (FEC). The FEC defines a class of traffic that receives

common treatment.

Schedulers, and their associated shapers, is the function that controls the traffic

bandwidth, jitter (delay variation), and packet loss priority at the egress of the device.
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Hierarchical schedulers are used to applymultiple levels of scheduling and shaping with

each level applied todifferent classifications suchas forwardingequivalenceclass, VLAN,

and physical interface (port) as shown in Figure 1 on page 4.

Figure 1: Hierarchical Scheduling Architecture

NOTE: Hierarchical class of service is also referred to as Hierarchical Quality
of Service (HQoS) in other vendor’s documentation.

A typical application of HCoS is to configure multiple levels of egress schedulers and

shapers, at the subscriber edge, using dynamic profiles to provide traffic shaping and

prioritization at the subscriber VLAN level and for multiple classes of traffic.

Dynamic profiles are amechanism that allows you to dynamically apply schedulers and

shapers to individual subscribers or groups of subscribers.

To learn more about HCoS, the following topics are very helpful:

• Junos CoS on MX Series 3D Universal Edge Routers Overview

• CoS Features and Limitations on MX Series Routers

• CoS Features of the Router Hardware, PIC, MIC, and MPC Interface Families

• How Schedulers Define Output Queue Properties

• Subscriber Access Network Overview
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• CoS for Subscriber Access Overview

• Hierarchical Class of Service for Subscriber Management Overview on page 69

The Junos OS hierarchical schedulers support up to five levels of scheduler hierarchies

on MX Series devices when using enhanced queuing Dense Port Concentrators (DPCs)

or fine-grainedqueuingModularPortConcentrators (MPCs), andModular InterfaceCards

(MICs). It is important to know the capabilities of your hardware with respect to HCoS.

The following are a few tips to help you:

• Only certain hardware supports the five-level scheduler hierarchy of HCoS.

• The number of queues and logical interfaces supported is dependent upon exactly

what hardware you are using.

• TheMXSeriesPacketForwardingEnginehandlesguaranteedbandwidthandscheduler

node weight differently than other Packet Forwarding Engines.

• The fine-grained queuing MPCs and MICs have a certain granularity with respect to

the shaping and delay buffer values. The values used are not necessarily exactly the

values configured.

To learnmoreaboutplatformsupport forHCoS,use the JuniperNetworksFeatureExplorer

(http://pathfinder.juniper.net/feature-explorer/). In the Feature Explorer, search on

hierarchical schedulers.

In addition, it is important to note the following:

• HCoS is most frequently used to enforce service level agreements at the subscriber

edged using dynamic traffic control profiles.

• Hierarchical schedulers can also be applied to Ethernet pseudowire interfaces,

aggregated Ethernet interfaces, Layer 2 Tunnel Protocol (L2TP) network server (LNS)

inline services, and GRE tunnels.

• Hierarchical ingress policing is a feature that is complimentary to and often used in

conjunction with HCoS.

• There are other features in Junos OS that have similar sounding names.

NOTE: The hierarchical scheduler and shaper feature supported on the SRX
Series devices is not the HCoS feature described here.

Before planning HCoS for you network, you should learn about HCoS, define you needs,

planhowyouwant to implementHCoS,and test theoperation inasimulatedenvironment.

Table 3: Resources for LearningMore About HCoS

DescriptionDocument

This book is a good resource for learning the basics of CoS on Juniper
Networks devices.

Day One: Deploying Basic QoS Juniper
Networks Books
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Table 3: Resources for LearningMore About HCoS (continued)

DescriptionDocument

Learnabout theadvanced featuresofHCoS.Thisbookprovidesan in-depth
description of howHCoSworks and how it can bedeployed. It also provides
a lab tested topology and configuration example.

Juniper MX-Series O'Reilly Media

Learn how to use HCoS in conjunction with dynamic traffic control profiles
for subscriber management. This book also includes troubleshooting.

Day One: Dynamic Subscriber Management
Juniper Networks Books

This book is an additional source for studying QoS.QoS Enabled Networks JohnWiley & Sons

Documentation related toHCoS is consolidated in theHierarchicalClassofService Feature

Guide.

Related
Documentation

Hierarchical Class of Service for Subscriber Management Overview on page 69•

• Hierarchical Class of Service Network Scenarios on page 6

• Understanding Hierarchical Scheduling on page 7

Hierarchical Class of Service Network Scenarios

Hierarchical class of service (HCoS) can be used to provide granular control of traffic for

a variety of different applications.

NOTE: Hierarchical class of service is also referred to as Hierarchical Quality
of Service (HQoS) in other vendor’s documentation.

Hierarchical class of service is most frequently used in the following scenarios:

Services to Subscribers

Multiservice network operators face a challenge to provide different types of services on

the same infrastructure to residential and business subscribers. The network operator

needs to make sure each subscriber gets the network resources they paid for and each

service gets the network resources it needs to operate properly.

If noCoS isapplied, oneservicecouldconsumemostof thebandwidthof the transmission

infrastructure and starve the other services.

Using hierarchical class of service, the network edge device can have up to five levels of

scheduling and prioritization. So the traffic can be shaped and prioritized per customer

and per service type. Controlling traffic in this way provides the ability to deliver the

required service level for each subscriber for each service type.

By allowing network operators to consolidate different services andmultiple customers

on the same physical infrastructure, hierarchical class of service helps maximize the

ability to offer revenue generating services while simultaneouslyminimizing capital cost.
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Services to Businesses

Hierarchical class of service is a valuable tool for service providers that support business

customers who are running applications with different prioritization and scheduling

requirements over the same infrastructure. In this scenario hierarchical class of service

allows lower priority traffic to fully utilize the available bandwidth on a port, while

simultaneously ensuring low latency and guaranteed bandwidth to higher priority traffic

on the same port.

This allows a provider to consolidate different services on the same physical device and

physical infrastructure thus optimizing network resourceswhilemaintaining the required

level of service.

All of this maximizes revenue andminimizes cost

Wireless Backhaul

In a cellular network the operator might want to offer business services along with its

cell tower traffic. One of themain challenges is tomake sure that the time-sensitive cell

traffic is not affected by the business services running on the same infrastructure. Each

typeof traffic has its ownpriority flowsandbandwidth constraints. For example,wireless

backhaul is very sensitive to fluctuations in the packet stream (Jitter) because it relies

on synchronization.

In this scenario, hierarchical class of service allows each type of traffic to receive the

required resources and quality of service while being delivered over the same

infrastructure.

By consolidate different services on the same physical infrastructure, HCoS helps

maximize revenue andminimize cost.

Related
Documentation

Hierarchical Class of Service Overview on page 3•

• Hierarchical Class of Service for Subscriber Management Overview on page 69

Understanding Hierarchical Scheduling

Hierarchical classof service (HCoS) is a set of capabilities that enable you toapply unique

CoS treatment for network traffic based on criteria such as user, application, VLAN, and

physical port.

This allows you to support the requirements of different services, applications, and users

on the same physical device and physical infrastructure.

This topic covers the following information:

• Hierarchical Scheduling Terminology on page 8

• Scheduler Node-Level Designations in Hierarchical Scheduling on page 8

• Hierarchical Scheduling at Non-Leaf Nodes on page 9
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Hierarchical Scheduling Terminology

Hierarchical scheduling introduces some new CoS terms and also uses some familiar

terms in different contexts:

• Customer VLAN (C-VLAN)—A C-VLAN, defined by IEEE 802.1ad. A stacked VLAN

contains an outer tag corresponding to the S-VLAN, and an inner tag corresponding

to the C-VLAN. A C-VLAN often corresponds to CPE. Scheduling and shaping is often

usedonaC-VLANtoestablishminimumandmaximumbandwidth limits foracustomer.

See also S-VLAN.

• Interface set—A logical group of interfaces that describe the characteristics of set of

service VLANs, logical interfaces, customer VLANs, or aggregated Ethernet interfaces.

Interface sets establish the set and name the traffic control profiles. See also Service

VLAN.

• Scheduler—Ascheduler defines the schedulingandqueuingcharacteristicsof aqueue.

Transmit rate, scheduler priority, and buffer size can be specified. In addition, a drop

profile may be referenced to describeWRED congestion control aspects of the queue.

See also Scheduler map.

• Scheduler map—A scheduler map is referenced by traffic control profiles to define

queues. The scheduler map establishes the queues that comprise a scheduler node

and associates a forwarding class with a scheduler. See also Scheduler.

• Stacked VLAN—An encapsulation on an S-VLANwith an outer tag corresponding to

the S-VLAN, and an inner tag corresponding to the C-VLAN. See also Service VLAN

and Customer VLAN.

• Service VLAN (S-VLAN)—An S-VLAN, defined by IEEE 802.1ad, often corresponds to

a network aggregation device such as a DSLAM. Scheduling and shaping is often

established for an S-VLAN to provide CoS for downstreamdeviceswith little buffering

and simple schedulers. See also Customer VLAN.

• Traffic control profile—Defines the characteristics of a scheduler node. Traffic control

profiles are used at several levels of the CLI, including the physical interface, interface

set, and logical interface levels. Scheduling andqueuing characteristics canbedefined

for the scheduler node using the shaping-rate, guaranteed-rate, and delay-buffer-rate

statements.Queuesover these scheduler nodesaredefinedby referencinga scheduler

map. See also Scheduler and Scheduler map.

• VLAN—Virtual LAN, defined on an Ethernet logical interface.

Scheduler Node-Level Designations in Hierarchical Scheduling

Schedulerhierarchiesarecomposedofnodesandqueues.Queues terminate thehierarchy.

Nodes can be either root nodes, leaf nodes, or internal (non-leaf) nodes. Internal nodes

are nodes that have other nodes as “children” in the hierarchy.

Scheduler hierarchies consist of levels, starting with Level 1 at the physical port. This

chapter establishesa four-level scheduler hierarchywhich,when fully configured, consists

of thephysical interface (Level 1), the interface set (Level 2), oneormore logical interfaces

(Level 3), and one or more queues (Level 4).
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NOTE: Beginning with Junos OS Release 16.1, certain MPCs onMX Series
devices support up to five levels of scheduler hierarchies. The concepts
presented in this topic apply similarly to five scheduler hierarchy levels.

Table 4 on page 9 describes the possible combinations of scheduler nodes and their

corresponding node level designations for a hierarchical queuing MIC or MPC.

Table 4: Node Levels Designations in Hierarchical Scheduling

Hierarchical CoS Scheduler Nodes

Scheduler Configuration for
Hierarchical CoS

Leaf NodeInternal (Non-Leaf) NodesRoot Node

Level 4Level 3Level 2Level 1

One or more
queues

One or more
logical interfaces

—Physical interfaceOne or more traffic control profiles
configured on logical interfaces, but no
interface-sets configured

One or more
queues

Interface-set—Physical interfaceInterface-sets (collections of logical
interfaces) configured, but no traffic-control
profiles configured on logical interfaces

One or more
queues

One or more
logical interfaces

Interface-setPhysical interfaceFully configured scheduler nodes

The table illustrates how the configuration of an interface set or logical interface affects

the terminology of hierarchical scheduler nodes. For example, suppose you configure an

interface-set statement with logical interfaces (such as unit 0 and unit 2) and a queue.

In this case, the interface-set is an internal nodeat Level 2of the scheduler nodehierarchy.

However, if there are no traffic control profiles attached to logical interfaces, then the

interface set is at Level 3 of the hierarchy.

Hierarchical Scheduling at Non-Leaf Nodes

Whereas standardCoSscheduling isbasedon theschedulingandqueuingcharacteristics

of a router’s egress ports and their queues, hierarchical CoS scheduling is based on the

scheduling and queuing characteristics that span a hierarchy of scheduler nodes over a

port. The hierarchy begins at Level 1, a root node at the physical interface (port) level of

the CLI hierarchy and terminates at Level 4, a leaf node at the queue level. Between the

root and leaf nodes of any scheduler hierarchy are one or more internal nodes, which are

non-root nodes that have other nodes as “children” in the hierarchy.

Whereas you configure standard CoS scheduling by applying a scheduler map to each

egress port to specify a forwarding class and a queue priority level, you configure

hierarchical CoS scheduling with additional parameters. To configure hierarchical CoS

scheduling, you apply a scheduler map to the queue level (Level 4) of a scheduler

hierarchy, and you can apply a different traffic control profile at each of the other levels.

A traffic control profile specifies not only a scheduler map (forwarding class and queue
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priority level) but also optional shaping rate (PIR), guaranteed transmit rate (CIR), burst

rate, delay buffer rate, and drop profile.

Release History Table DescriptionRelease

Beginning with Junos OS Release 16.1, certain MPCs on MX Series devices
support up to five levels of scheduler hierarchies.

16.1

Priority Propagation

Priority propagation is performed for MX Series router output Interfaces on Enhanced

Queuing DPCs, MICs, and MPCs, and for M Series and T Series router output interfaces

on IQ2E PICs. Priority propagation is useful for mixed traffic environments when, for

example, you want to make sure that the voice traffic of one customer does not suffer

due to the data traffic of another customer. Nodes and queues are serviced in the order

of their priority. The default priority of a queue is low, and you can explicitly configure a

queue priority by including the priority statement at the [edit class-of-service schedulers

scheduler-name] hierarchy level.

You cannot directly configure the priorities of all hierarchical scheduling elements. The

priorities of internal nodes, for example, are determined as follows:

• The highest priority of an active child, that is, a child currently containing traffic.

(Interface sets only take the highest priority of their active children.)

• Whether the node is above its configured guaranteed rate (CIR) or not (this is only

relevant if the physical interface is in CIRmode).

Eachqueuehasaconfiguredpriorityandahardwarepriority.Theusualmappingbetween

the configured priority and the hardware priority is shown in Table 5 on page 10.

Table 5: Queue Priority

Hardware PriorityConfigured Priority

0Strict-high

0High

1Medium-high

1Medium-low

2Low

MPCs also have configurable CLI priorities of excess-priority high, excess-priority medium-high,
excess-priority medium-low, and excess-priority low. These priorities only take effect above the
guaranteed rate.
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In CIR mode, the priority for each internal node depends on whether the highest active

child node is above or below the guaranteed rate. Themapping between the highest

active child’s priority and the hardware priority below and above the guaranteed rate is

shown in Table 6 on page 11.

Table 6: Internal Node Queue Priority for CIRMode

Hardware Priority Above
Guaranteed Rate

Hardware Priority Below
Guaranteed Rate

Configured Priority of
Highest Active Child Node

00Strict-high

30High

31Medium-high

31Medium-low

32Low

3N/AExcess-priority high*

3N/AExcess-prioritymedium-high*

4N/AExcess-priority medium-low*

4N/AExcess-priority low*

* MPCs only

In PIR-only mode, nodes cannot send if they are above the configured shaping rate. The

mapping between the configured priority and the hardware priority is for PIR-only mode

is shown in Table 7 on page 11.

Table 7: Internal Node Queue Priority for PIR-Only Mode

Hardware PriorityConfigured Priority

0Strict-high

0High

1Medium-high

1Medium-low

2Low

Aphysical interfacewithhierarchical schedulers configured is shown inFigure2onpage 12.

The configured priorities are shown for each queue at the top of the figure. The hardware

priorities for each node are shown in parentheses. Each node also shows any configured
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shaping rate (PIR) or guaranteed rate (CIR) and whether or not the queues is above or

below the CIR. The nodes are shown in one of three states: above the CIR (clear), below

the CIR (dark), or in a condition where the CIR does not matter (gray).

Figure 2: Hierarchical Schedulers and Priorities

In the figure, the strict-high queue for customer VLAN 0 (cvlan 0) receives service first,

even though the customer VLAN is above the configured CIR (see Table 6 on page 11

for the reason: strict-high always has hardware priority 0 regardless of CIR state). Once

that queue has beendrained, and the priority of the node has become3 insteadof 0 (due

to the lackof strict-high traffic), the systemmoveson to themediumqueuesnext (cvlan 1

and cvlan 3), draining them in a round robin fashion (empty queue lose their hardware

priority). The low queue on cvlan 4 (priority 2) is sent next, because that mode is below

theCIR. Then thehighqueuesoncvlan0andcvlan2 (bothnowwithpriority 3)aredrained

in a round robin fashion, and finally the lowqueueon cvlan0 is drained (thanks to svlan0

having a priority of 3).

Related
Documentation

CoS on Enhanced IQ2 PICs Overview•

• Enhanced Queuing DPC CoS Properties

• CoS Features and Limitations on MIC and MPC Interfaces

• Understanding Hierarchical Scheduling for MIC and MPC Interfaces on page 39

Configuring Hierarchical Schedulers for CoS

InmetroEthernetenvironments, a virtual LAN(VLAN) typically corresponds toacustomer

premises equipment (CPE) device and the VLANs are identified by an inner VLAN tag on

Ethernet frames (called the customer VLAN, or C-VLAN, tag). A set of VLANs can be

grouped at the DSL access multiplexer (DSLAM) and identified by using the same outer

VLAN tag (called the service VLAN, or S-VLAN, tag). The service VLANs are typically

gathered at the BroadbandRemoteAccess Server (B-RAS) level.Hierarchical schedulers

let you provide shaping and scheduling at the service VLAN level as well as other levels,

such as the physical interface. In other words, you can group a set of logical interfaces

and then apply scheduling and shaping parameters to the logical interface set as well

as to other levels.
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On Juniper Networks MX Series 3D Universal Edge Routers and systems with Enhanced

IQ2 (IQ2E)PICs, you canapplyCoSshapingand schedulingat oneof four different levels,

including the VLAN set level. You can only use this configuration on MX Series routers or

IQ2E PICs. Beginning with Junos OS Release 16.1, certain MPCs support up to five levels

of scheduler hierarchies.

The supported scheduler hierarchy is as follows:

• The physical interface (level 1)

• The service VLAN (level 2 is unique to MX Series routers)

• The logical interface or customer VLAN (level 3)

• The queue (level 4)

Users can specify a traffic control profile (output-traffic-control-profile that can specify

a shaping rate, a guaranteed rate, and a scheduler map with transmit rate and buffer

delay. The scheduler map contains the mapping of queues (forwarding classes) to their

respective schedulers (schedulers define theproperties for thequeue).Queueproperties

can specify a transmit rate and buffer management parameters such as buffer size and

drop profile.

To configure CoS hierarchical scheduling, youmust enable hierarchical scheduling by

including the hierarchical-scheduler statement at the physical interface.

Related
Documentation

Understanding Hierarchical Scheduling on page 7•

• Understanding Hierarchical Scheduling for MIC and MPC Interfaces on page 39

• CoS on Enhanced IQ2 PICs Overview

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

Hierarchical Schedulers and Traffic Control Profiles

When used, the interface set level of the hierarchy falls between the physical interface

level (Level 1) and the logical interface (Level 3). Queues are always Level 4 of the

hierarchy.

NOTE: Beginning with Junos OS Release 16.1, certain MPCs onMX Series
devices support up to five levels of scheduler hierarchies. The concepts
presented in this topic apply similarly to five scheduler hierarchy levels.

Hierarchical schedulersaddCoSparameters to the interface-set level of theconfiguration.

They use traffic control profiles to set values for parameters such as shaping rate (the

peak information rate [PIR]), guaranteed rate (the committed information rate [CIR] on

these interfaces), scheduler maps (assigning queues and resources to traffic), and so

on.
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The followingCoSconfigurationplaces the followingparameters in traffic controlprofiles

at various levels:

• Traffic control profile at the port level (tcp-port-level1):

• A shaping rate (PIR) of 100Mbps

• A delay buffer rate of 100Mbps

• Traffic control profile at the interface set level (tcp-interface-level2):

• A shaping rate (PIR) of 60Mbps

• A guaranteed rate (CIR) of 40 Mbps

• Traffic control profile at the logical interface level (tcp-unit-level3):

• A shaping rate (PIR) of 50 Mbps

• A guaranteed rate (CIR) of 30 Mbps

• A scheduler map called smap1 to hold various queue properties (level 4)

• A delay buffer rate of 40 Mbps

In this case, the traffic control profiles look like this:

[edit class-of-service traffic-control-profiles]
tcp-port-level1 { # This is the physical port level
shaping-rate 100m;
delay-buffer-rate 100m;

}
tcp-interface-level2 { # This is the interface set level
shaping-rate 60m;
guaranteed-rate 40m;

}
tcp-unit-level3 { # This is the logical interface level
shaping-rate 50m;
guaranteed-rate 30m;
scheduler-map smap1;
delay-buffer-rate 40m;

}

Once configured, the traffic control profiles must be applied to the proper places in the
CoS interfaces hierarchy.

[edit class-of-service interfaces]
interface-set level-2 {
output-traffic-control-profile tcp-interface-level-2;

}
ge-0/1/0 {
output-traffic-control-profile tcp-port-level-1;
unit 0 {
output-traffic-control-profile tcp-unit-level-3;

}
}

In all cases, the properties for level 4 of the hierarchical schedulers are determined by

the scheduler map.
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Release History Table DescriptionRelease

Beginning with Junos OS Release 16.1, certain MPCs on MX Series devices
support up to five levels of scheduler hierarchies.

16.1

Related
Documentation

Oversubscribing Interface Bandwidth•

• Providing a Guaranteed Minimum Rate

• Configuring Scheduler Maps

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

Example: Building a Four-Level Hierarchy of Schedulers

This section provides amore complete example of building a 4-level hierarchy of

schedulers. The configuration parameters are shown in Figure 3 on page 15. The queues

are shown at the top of the figure with the other three levels of the hierarchy below.

Figure 3: Building a Scheduler Hierarchy

The figure’s PIR values are configured as the shaping rates and the CIRs are configured

as theguaranteed rateon theEthernet interfacege-1/0/0. ThePIRcanbeoversubscribed

(that is, the sum of the children PIRs can exceed the parent’s, as in svlan 1, where 200 +

200 + 100 exceeds the parent rate of 400)). However, the sum of the children node

level’s CIRs must never exceed the parent node’s CIR, as shown in all the service VLANs

(otherwise, the guaranteed rate could never be provided in all cases).

This configuration example presents all details of the CoS configuration for the interface

in the figure (ge-1/0/0), including:

• Configuring the Interface Sets on page 16

• Configuring the Interfaces on page 16

• Configuring the Traffic Control Profiles on page 16

• Configuring the Schedulers on page 17

15Copyright © 2017, Juniper Networks, Inc.

Chapter 1: Configuring Hierarchical Class of Service on MX Series 3D Universal Edge Routers



• Configuring the Drop Profiles on page 18

• Configuring the Scheduler Maps on page 18

• Applying the Traffic Control Profiles on page 19

Configuring the Interface Sets

[edit interfaces]
interface-set svlan-0 {
interface ge-1/0/0 {
unit 0;
unit 1;

}
}
interface-set svlan-1 {
interface ge-1/0/0 {
unit 2;
unit 3;
unit 4;

}
}

Configuring the Interfaces

The keyword to configure hierarchical schedulers is at the physical interface level, as is
VLAN tagging and the VLAN IDs. In this example, the interface sets are defined by logical
interfaces (units) and not outer VLAN tags. All VLAN tags in this example are customer
VLAN tags.

[edit interface ge-1/0/0]
hierarchical-scheduler;
vlan-tagging;
unit 0 {
vlan-id 100;

}
unit 1 {
vlan-id 101;

}
unit 2 {
vlan-id 102;

}
unit 3 {
vlan-id 103;

}
unit 4 {
vlan-id 104;

}

Configuring the Traffic Control Profiles

The traffic control profiles hold parameters for levels above the queue level of the
scheduler hierarchy. This section defines traffic control profiles for both the service VLAN
level (logical interfaces) and the customer VLAN (VLAN tag) level.

[edit class-of-service traffic-control-profiles]
tcp-500m-shaping-rate {
shaping-rate 500m;
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}
tcp-svlan0 {
shaping-rate 200m;
guaranteed-rate 100m;
delay-buffer-rate 300m; # This parameter is not shown in the figure.

}
tcp-svlan1 {
shaping-rate 400m;
guaranteed-rate 300m;
delay-buffer-rate 100m; # This parameter is not shown in the figure.

}
tcp-cvlan0 {
shaping-rate 100m;
guaranteed-rate 60m;
scheduler-map tcp-map-cvlan0; # Applies scheduler maps to customer VLANs.

}
tcp-cvlan1 {
shaping-rate 100m;
guaranteed-rate 40m;
scheduler-map tcp-map-cvlan1; # Applies scheduler maps to customer VLANs.

}
tcp-cvlan2 {
shaping-rate 200m;
guaranteed-rate 100m;
scheduler-map tcp-map-cvlanx; # Applies scheduler maps to customer VLANs.

}
tcp-cvlan3 {
shaping-rate 200m;
guaranteed-rate 150m;
scheduler-map tcp-map-cvlanx; # Applies scheduler maps to customer VLANs

}
tcp-cvlan4 {
shaping-rate 100m;
guaranteed-rate 50m;
scheduler-map tcp-map-cvlanx; # Applies scheduler maps to customer VLANs

}

Configuring the Schedulers

The schedulers hold the information about the queues, the last level of the hierarchy.
Note the consistent naming schemes applied to repetitive elements in all parts of this
example.

[edit class-of-service schedulers]
sched-cvlan0-qx {
priority low;
transmit-rate 20m;
buffer-size temporal 100ms;
drop-profile loss-priority low dp-low;
drop-profile loss-priority high dp-high;

}
sched-cvlan1-q0 {
priority high;
transmit-rate 20m;
buffer-size percent 40;
drop-profile loss-priority low dp-low;
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drop-profile loss-priority high dp-high;
}
sched-cvlanx-qx {
transmit-rate percent 30;
buffer-size percent 30;
drop-profile loss-priority low dp-low;
drop-profile loss-priority high dp-high;

}
sched-cvlan1-qx {
transmit-rate 10m;
buffer-size temporal 100ms;
drop-profile loss-priority low dp-low;
drop-profile loss-priority high dp-high;

}

Configuring the Drop Profiles

This section configures the drop profiles for the example. For more information about
interpolated drop profiles, seeManaging Congestion Using RED Drop Profiles and Packet
Loss Priorities.

[edit class-of-service drop-profiles]
dp-low {
interpolate fill-level 80 drop-probability 80;
interpolate fill-level 100 drop-probability 100;

}
dp-high {
interpolate fill-level 60 drop-probability 80;
interpolate fill-level 80 drop-probability 100;

}

Configuring the Scheduler Maps

This section configures the scheduler maps for the example. Each one references a
scheduler configured in “Configuring the Schedulers” on page 17.

[edit class-of-service scheduler-maps]
tcp-map-cvlan0 {
forwarding-class voice scheduler sched-cvlan0-qx;
forwarding-class video scheduler sched-cvlan0-qx;
forwarding-class data scheduler sched-cvlan0-qx;

}
tcp-map-cvlan1 {
forwarding-class voice scheduler sched-cvlan1-q0;
forwarding-class video scheduler sched-cvlan1-qx;
forwarding-class data scheduler sched-cvlan1-qx;

}
tcp-map-cvlanx {
forwarding-class voice scheduler sched-cvlanx-qx;
forwarding-class video scheduler sched-cvlanx-qx;
forwarding-class data scheduler sched-cvlanx-qx;

}
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Applying the Traffic Control Profiles

This section applies the traffic control profiles to the proper levels of the hierarchy.

NOTE: Although a shaping rate can be applied directly to the physical
interface, hierarchical schedulers must use a traffic control profile to hold
this parameter.

[edit class-of-service interfaces]
ge-1/0/0 {
output-traffic-control-profile tcp-500m-shaping-rate;
unit 0 {
output-traffic-control-profile tcp-cvlan0;

}
unit 1 {
output-traffic-control-profile tcp-cvlan1;

}
unit 2 {
output-traffic-control-profile tcp-cvlan2;

}
unit 3 {
output-traffic-control-profile tcp-cvlan3;

}
unit 4 {
output-traffic-control-profile tcp-cvlan4;

}
}
interface-set svlan0 {
output-traffic-control-profile tcp-svlan0;

}
interface-set svlan1 {
output-traffic-control-profile tcp-svlan1;

}

NOTE: You should be careful when using a show interfaces queue command

that referencesnonexistentclass-of-service logical interfaces.Whenmultiple
logical interfaces (units) are not configured under the same interface set or
physical interface, but are referenced by a command such as show interfaces

queue ge-10/0/1.12 forwarding-class be or show interfaces queue ge-10/0/1.13

forwarding-class be (where logical units 12 and 13 are not configured as a

class-of-service interfaces), these interfacesdisplay thesametraffic statistics
for each logical interface. In other words, even if there is no traffic passing
through a particular unconfigured logical interface, as long as one or more
of the other unconfigured logical interfaces under the same interface set or
physical interface is passing traffic, this particular logical interface displays
statistics counters showing the total amount of traffic passed through all
other unconfigured logical interfaces together.
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Scheduling andShaping inHierarchical CoSQueues for Traffic Routed toGRETunnels

This topic covers the following information:

• Understanding Scheduling and Shaping of Traffic Routed to GRE Tunnels on page 20

• Configuration Overview on page 20

• Configuration Caveats on page 20

Understanding Scheduling and Shaping of Traffic Routed to GRE Tunnels

OnMX Series routers running Junos OS Release 12.3R4 or later revisions, 13.2R2 or later

revision, or 13.3R1 or later, you canmanage CoS scheduling and shaping of traffic routed

to generic route encapsulation (GRE) tunnel interfaces configured onMPC1 Q,MPC2 Q,

orMPC2 EQmodules.

A single egress logical interface can be converted to multiple GRE tunnel interfaces. A

GRE tunnel physical interface can support many logical interfaces, but one or more of

those logical interfaces might not have an output traffic control profiles attached. If a

GRE tunnel logical interface is not attached to an output traffic control profile, the router

doesnotassign the interfaceadedicatedscheduler. Instead, the interfaceusesa reserved

scheduler intended for all unshaped tunnel traffic (traffic entering a GRE tunnel logical

interface that does not have an explicit traffic control profile configuration).

Configuration Overview

At GRE tunnel interfaces, the output-traffic-control-profile configuration statement can

apply an output traffic scheduling and shaping profile at the physical or logical interface

level, while the output-traffic-control-profile-remaining configuration statement can

apply anoutput traffic scheduling and shapingprofile for remaining traffic at thephysical

interface level only. Interface sets (sets of interfaces used to configure hierarchical CoS

schedulersonsupportedEthernet interfaces)arenot supportedonGRE tunnel interfaces.

Bydefault—if youdonotattachanoutput traffic control profile to theGRE tunnel physical

interface—traffic entering the interface is scheduled and shaped using the default 95/5

scheduler with parameters as specified in the tunnel-services configuration.

If you use an output traffic control profile to configure the shaping rate at the GRE tunnel

physical interface, the shaping-rate specified by the attached traffic control profile

overrides the bandwidth specified as the tunnel services default value.

Configuration Caveats

WhenconfiguringhierarchicalCoSschedulingandshapingof traffic routed toGREtunnels,

keep the following guidelines in mind:

• Youmust first configureandcommitahierarchical scheduleron theGREtunnelphysical

interface, specifying amaximumof two hierarchical scheduling levels for node scaling.

After youcommit thehierarchical-schedulerconfiguration, youcanconfigure scheduling

and queuing parameters at the GRE tunnel physical or logical interfaces.
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• GRE tunnel interfaces support eight egress queues only. For interfaces on MPC1 Q,

MPC2 Q, and MPC2 EQmodules, you can include themax-queues-per-interface 4

statement at the [edit fpc slot-number pic pic-number] hierarchy level to configure

four-queuemode for the interface. However, any GRE tunnel interfaces configured on

those ports have eight queues.

• Queuing and scheduling calculations include Layer 3 fields. For GRE interfaces, Layer 3

fields include the delivery header (the outer IP header), the 4-byte GRE header, and

the payload protocol header and data.

Related
Documentation

Example: Performing Output Scheduling and Shaping in Hierarchical CoS Queues for

Traffic Routed to GRE Tunnels on page 21

•

• Per-Unit Queuing and Hierarchical Queuing for MIC and MPC Interfaces on page 43

• Understanding Hierarchical Scheduling for MIC and MPC Interfaces on page 39

Example: Performing Output Scheduling and Shaping in Hierarchical CoSQueues for
Traffic Routed to GRE Tunnels

This example shows how to configure a generic routing encapsulation (GRE) tunnel

device to perform CoS output scheduling and shaping of IPv4 traffic routed to GRE

tunnels. This feature is supported onMX Series routers running Junos OS Release 12.3R4

or later revisions, 13.2R2 or later revision, or 13.3R1 or later, with GRE tunnel interfaces

configured onMPC1 Q,MPC2 Q, orMPC2 EQmodules.

• Requirements on page 21

• Overview on page 22

• Configuration on page 22

• Verification on page 33

Requirements

This example uses the following Juniper Networks hardware and Junos OS software:

• Transport network—An IPv4 network running Junos OS Release 13.3.

• GRE tunnel device—OneMX80 router installed as an ingress provider edge (PE) router.

• Input and output logical interfaces configurable on two ports of the built-in 10-Gigabit

Ethernet Modular Interface Card (MIC):

• Input logical interface ge-1/1/0.0 for receiving traffic that is to be transported across

the network.

• Output logical interfacesge-1/1/1.0,ge-1/1/1.1, andge-1/1/1.2 to convert toGRE tunnel

source interfaces gr-1/1/10.1, gr-1/1/10.2, and gr-1/1/10.3.

For information about interfaces hosted onmodules in MX80 routers, see the

following topics:

• MX5, MX10, MX40, and MX80Modular Interface Card Description
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• MX5, MX10, MX40, and MX80 Port and Interface Numbering

Overview

In this example, you configure the router with input and output logical interfaces for IPv4

traffic, and then you convert the output logical interface to four GRE tunnel source

interfaces. You also install static routes in the routing table so that input traffic is routed

to the four GRE tunnels.

NOTE: Before you apply a traffic control profile with a scheduler-map and
shaping rate to a GRE tunnel interface, youmust configure and commit a
hierarchical scheduler on the GRE tunnel physical interface, specifying a
maximum of two hierarchical scheduling levels for node scaling.

Configuration

To configure scheduling and shaping in hierarchical CoS queues for traffic routed to GRE

tunnel interfaces configured on MPC1Q, MPC2Q, or MPC2 EQmodules on an MX Series

router, perform these tasks:

• Configuring Interfaces, Hierarchical Scheduling on the GRE Tunnel Physical Interface,

and Static Routes on page 24

• Measuring GRE Tunnel Transmission RatesWithout Shaping Applied on page 27

• Configuring Output Scheduling and Shaping at GRE Tunnel Physical and Logical

Interfaces on page 28

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.

Configuring Interfaces, Hierarchical Scheduling on the GRE Tunnel Physical Interface, and Static Routes

set chassis fpc 1 pic 1 tunnel-services bandwidth 1g
set interfaces ge-1/1/0 unit 0 family inet address 10.6.6.1/24
set interfaces ge-1/1/1 unit 0 family inet address 10.70.1.1/24 arp 10.70.1.3 mac
00:00:03:00:04:00
set interfaces ge-1/1/1 unit 0 family inet address 10.80.1.1/24 arp 10.80.1.3 mac
00:00:03:00:04:01
set interfaces ge-1/1/1 unit 0 family inet address 10.90.1.1/24 arp 10.90.1.3 mac
00:00:03:00:04:02
set interfaces ge-1/1/1 unit 0 family inet address 10.100.1.1/24 arp 10.100.1.3
mac 00:00:03:00:04:04
set interfaces gr-1/1/10 unit 1 family inet address 10.100.1.1/24
set interfaces gr-1/1/10 unit 1 tunnel source 10.70.1.1 destination 10.70.1.3
set interfaces gr-1/1/10 unit 2 family inet address 10.200.1.1/24
set interfaces gr-1/1/10 unit 2 tunnel source 10.80.1.1 destination 10.80.1.3
set interfaces gr-1/1/10 unit 3 family inet address 10.201.1.1/24
set interfaces gr-1/1/10 unit 3 tunnel source 10.90.1.1 destination 10.90.1.3
set interfaces gr-1/1/10 unit 4 family inet address 10.202.1.1/24
set interfaces gr-1/1/10 unit 4 tunnel source 10.100.1.1 destination 10.100.1.3
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set interfaces gr-1/1/10 hierarchical-scheduler
set routing-options static route 10.2.2.0/24 next-hop gr-1/1/10.1
set routing-options static route 10.3.3.0/24 next-hop gr-1/1/10.2
set routing-options static route 10.4.4.0/24 next-hop gr-1/1/10.3
set routing-options static route 10.5.5.0/24 next-hop gr-1/1/10.4

Configuring Output Scheduling and Shaping at GRE Tunnel Physical and Logical Interfaces

set class-of-service forwarding-classes queue 0 be
set class-of-service forwarding-classes queue 1 ef
set class-of-service forwarding-classes queue 2 af
set class-of-service forwarding-classes queue 3 nc
set class-of-service forwarding-classes queue 4 be1
set class-of-service forwarding-classes queue 5 ef1
set class-of-service forwarding-classes queue 6 af1
set class-of-service forwarding-classes queue 7 nc1
set class-of-service classifiers inet-precedence gr-inet forwarding-class be
loss-priority low code-points 000
set class-of-service classifiers inet-precedence gr-inet forwarding-class ef
loss-priority low code-points 001
set class-of-service classifiers inet-precedence gr-inet forwarding-class af
loss-priority low code-points 010
set class-of-service classifiers inet-precedence gr-inet forwarding-class nc
loss-priority low code-points 011
set class-of-service classifiers inet-precedence gr-inet forwarding-class be1
loss-priority low code-points 100
set class-of-service classifiers inet-precedence gr-inet forwarding-class ef1
loss-priority low code-points 101
set class-of-service classifiers inet-precedence gr-inet forwarding-class af1
loss-priority low code-points 110
set class-of-service classifiers inet-precedence gr-inet forwarding-class nc1
loss-priority low code-points 111
set class-of-service interfaces ge-1/1/0 unit 0 classifiers inet-precedence gr-inet
set class-of-service schedulers be_sch transmit-rate percent 30
set class-of-service schedulers ef_sch transmit-rate percent 40
set class-of-service schedulers af_sch transmit-rate percent 25
set class-of-service schedulers nc_sch transmit-rate percent 5
set class-of-service schedulers be1_sch transmit-rate percent 60
set class-of-service schedulers be1_sch priority low
set class-of-service schedulers ef1_sch transmit-rate percent 40
set class-of-service schedulers ef1_sch priority medium-low
set class-of-service schedulers af1_sch transmit-rate percent 10
set class-of-service schedulers af1_sch priority strict-high
set class-of-service schedulers nc1_sch shaping-rate percent 10
set class-of-service schedulers nc1_sch priority high
set class-of-service scheduler-maps sch_map_1 forwarding-class be scheduler be_sch
set class-of-service scheduler-maps sch_map_1 forwarding-class ef scheduler ef_sch
set class-of-service scheduler-maps sch_map_1 forwarding-class af scheduler af_sch
set class-of-service scheduler-maps sch_map_1 forwarding-class nc scheduler nc_sch
set class-of-service scheduler-maps sch_map_2 forwarding-class be scheduler be1_sch
set class-of-service scheduler-maps sch_map_2 forwarding-class ef scheduler ef1_sch
set class-of-service scheduler-maps sch_map_3 forwarding-class af scheduler af_sch
set class-of-service scheduler-maps sch_map_3 forwarding-class nc scheduler nc_sch
set class-of-service traffic-control-profiles gr-ifl-tcp3 guaranteed-rate 5m
set class-of-service traffic-control-profiles gr-ifd-tcp shaping-rate 10m
set class-of-service traffic-control-profiles gr-ifd-tcp-remain shaping-rate 7m
set class-of-service traffic-control-profiles gr-ifd-tcp-remain guaranteed-rate
4m
set class-of-service traffic-control-profiles gr-ifl-tcp1 scheduler-map sch_map_1
set class-of-service traffic-control-profiles gr-ifl-tcp1 shaping-rate 8m
set class-of-service traffic-control-profiles gr-ifl-tcp1 guaranteed-rate 3m
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set class-of-service traffic-control-profiles gr-ifl-tcp2 scheduler-map sch_map_2
set class-of-service traffic-control-profiles gr-ifl-tcp2 guaranteed-rate 2m
set class-of-service traffic-control-profiles gr-ifl-tcp3 scheduler-map sch_map_3
set class-of-service interfaces gr-1/1/10 output-traffic-control-profile gr-ifd-tcp
set class-of-service interfaces gr-1/1/10 output-traffic-control-profile-remaining
gr-ifd-remain
set class-of-service interfaces gr-1/1/10 unit 1 output-traffic-control-profile
gr-ifl-tcp1
set class-of-service interfaces gr-1/1/10 unit 2 output-traffic-control-profile
gr-ifl-tcp2
set class-of-service interfaces gr-1/1/10 unit 3 output-traffic-control-profile
gr-ifl-tcp3

Configuring Interfaces, Hierarchical Scheduling on the GRE Tunnel Physical
Interface, and Static Routes

Step-by-Step
Procedure

ToconfigureGRE tunnel interfaces (includingenablinghierarchical scheduling)andstatic

routes:

1. Configure the amount of bandwidth for tunnel services on the physical interface.

[edit]
user@host# set chassis fpc 1 pic 1 tunnel-services bandwidth 1g

2. Configure the GRE tunnel device output logical interface.

[edit]
user@host# set interfaces ge-1/1/0 unit 0 family inet address 10.6.6.1/24

3. Configure the GRE tunnel device output logical interface.

[edit]
user@host#set interfacesge-1/1/1unit0 family inetaddress 10.70.1.1/24arp 10.70.1.3
mac 00:00:03:00:04:00

user@host#set interfacesge-1/1/1unit0family inetaddress 10.80.1.1/24arp10.80.1.3
mac 00:00:03:00:04:01

user@host#set interfacesge-1/1/1unit0family inetaddress 10.90.1.1/24arp10.90.1.3
mac 00:00:03:00:04:02

user@host# set interfaces ge-1/1/1 unit 0 family inet address 10.100.1.1/24 arp
10.100.1.3 mac 00:00:03:00:04:04

4. Convert the output logical interface to four GRE tunnel interfaces.

[edit]
user@host# set interfaces gr-1/1/10 unit 1 family inet address 10.100.1.1/24
user@host#set interfacesgr-1/1/10unit 1 tunnel source 10.70.1.1 destination 10.70.1.3
user@host# set interfaces gr-1/1/10 unit 2 family inet address 10.200.1.1/24
user@host#set interfacesgr-1/1/10unit2tunnelsource10.80.1.1destination10.80.1.3
user@host# set interfaces gr-1/1/10 unit 3 family inet address 10.201.1.1/24
user@host#set interfacesgr-1/1/10unit3tunnelsource10.90.1.1destination10.90.1.3
user@host# set interfaces gr-1/1/10 unit 4 family inet address 10.202.1.1/24
user@host# set interfaces gr-1/1/10 unit 4 tunnel source 10.100.1.1 destination
10.100.1.3
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5. Enable the GRE tunnel interfaces to use hierarchical scheduling.

[edit]
user@host# set interfaces gr-1/1/10 hierarchical-scheduler

6. Install static routes in the routing table so that the device routes IPv4 traffic to the
GRE tunnel source interfaces.

Traffic destined to the subnets 10.2.2.0/24, 10.3.3.0/24, 10.4.4.0/24, and 10.5.5.0/24
is routed to the tunnel interfaces at IP addresses 10.70.1.1, 10.80.1.1, 10.90.1.1, and
10.100.1.1, respectively.

[edit]
user@host# set routing-options static route 10.2.2.0/24 next-hop gr-1/1/10.1
user@host# set routing-options static route 10.3.3.0/24 next-hop gr-1/1/10.2
user@host# set routing-options static route 10.4.4.0/24 next-hop gr-1/1/10.3
user@host# set routing-options static route 10.5.5.0/24 next-hop gr-1/1/10.4

7. If you are done configuring the device, commit the configuration.

[edit]
user@host# commit

Results From configuration mode, confirm your configuration by entering the show chassis fpc 1

pic 1, show interfaces ge-1/1/0, show interfaces ge-1/1/1, show interfaces gr-1/1/10, and

showrouting-optionscommands. If theoutputdoesnotdisplay the intendedconfiguration,

repeat the instructions in this example to correct the configuration.

Confirmtheconfigurationof interfaces, hierarchical schedulingon theGREtunnelphysical
interface, and static routes.

user@host# show chassis fpc 1 pic 1
tunnel-services {
bandwidth 1g;

}

user@host# show interfaces ge-1/1/0
unit 0 {
family inet {
address 10.6.6.1/24;

]
}

user@host# show interfaces ge-1/1/1
unit 0 {
family inet {
address 10.70.1.1/24 (
arp 10.70.1.3 mac 00:00:03:00:04:00;

}
address 10.80.1.1/24 {
arp 10.80.1.3 mac 00:00:03:00:04:01;

}
address 10.90.1.1/24 {
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arp 10.90.1.3 mac 00:00:03:00:04:02;
}
address 10.100.1.1/24 {
arp 10.100.1.3 mac 00:00:03:00:04:04;

}
]

}

user@host# show interfaces gr-1/1/10
hierarchical-scheduler;
unit 1 {
tunnel {
destination 10.70.1.3;
source 10.70.1.1;

}
family inet {
address 10.100.1.1/24;

}
}
unit 2 {
tunnel {
destination 10.80.1.3;
source 10.80.1.1;

}
family inet {
address 10.200.1.1/24;

}
}
unit 3 {
tunnel {
destination 10.90.1.3;
source 10.90.1.1;

}
family inet {
address 10.201.1.1/24;

}
}
unit 4 {
tunnel {
destination 10.100.1.3;
source 10.100.1.1;

}
family inet {
address 10.202.1.1/24;

}
}

user@host# show routing-options
static {
route 10.2.2.0/24 next-hop gr-1/1/10.1;
route 10.3.3.0/24 next-hop gr-1/1/10.2;
route 10.4.4.0/24 next-hop gr-1/1/10.3;
route 10.5.5.0/24 next-hop gr-1/1/10.4;

}
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Measuring GRE Tunnel Transmission RatesWithout Shaping Applied

Step-by-Step
Procedure

To establish a baseline measurement, note the transmission rates at each GRE tunnel

source.

1. Pass traffic through the GRE tunnel at logical interfaces gr-1/1/10.1, gr-1/1/10.2, and

gr-1/1/10.3.

2. Todisplay the traffic rates at eachGRE tunnel source, use the show interfacesqueue

operational mode command.

The following example command output shows detailed CoS queue statistics for

logical interface gr-1/1/10.1 (the GRE tunnel from source IP address 10.70.1.1 to

destination IP address 10.70.1.3).

user@host> show interfaces queue gr-1/1/10.1
Logical interface gr-1/1/10.1 (Index 331) (SNMP ifIndex 4045)
Forwarding classes: 16 supported, 8 in use
Egress queues: 8 supported, 8 in use
Burst size: 0
Queue: 0, Forwarding classes: be
  Queued:
    Packets              :              31818312                102494 pps
    Bytes                :            6522753960             168091936 bps
  Transmitted:
    Packets              :               1515307                  4879 pps
    Bytes                :             310637935               8001632 bps
    Tail-dropped packets :              21013826                 68228 pps
    RED-dropped packets  :               9289179                 29387 pps
     Low                 :               9289179                 29387 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :            1904281695              48194816 bps
     Low                 :            1904281695              48194816 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
... 

NOTE: This step showscommandoutput for queue0 (forwardingclass

be) only.

The command output shows that the GRE tunnel device transmits traffic from

queue 0 at a rate of 4879 pps. Allowing for 182 bytes per Layer 3 packet, preceded

by 24 bytes of GRE overhead (a 20-byte delivery header consisting of the IPv4

packet header followed by 4 bytes for GRE flags plus encapsulated protocol type),

the traffic rate received at the tunnel destination device is 8,040,592 bps:

  4879 packets/second X 206 bytes/packet X 8 bits/byte = 8,040,592 bits/second
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Configuring Output Scheduling and Shaping at GRE Tunnel Physical and Logical
Interfaces

Step-by-Step
Procedure

To configure the GRE tunnel device with scheduling and shaping at GRE tunnel physical

and logical interfaces:

1. Define eight transmission queues.

[edit]
user@host# set class-of-service forwarding-classes queue 0 be
user@host# set class-of-service forwarding-classes queue 1 ef
user@host# set class-of-service forwarding-classes queue 2 af
user@host# set class-of-service forwarding-classes queue 3 nc
user@host# set class-of-service forwarding-classes queue 4 be1
user@host# set class-of-service forwarding-classes queue 5 ef1
user@host# set class-of-service forwarding-classes queue 6 af1
user@host# set class-of-service forwarding-classes queue 7 nc1

NOTE: To configure up to eight forwarding classes with one-to-one
mapping to output queues for interfaces onM120 , M320, MX Series,
and T Series routers and EX Series switches, use the queue statement

at the [edit class-of-service forwarding-classes] hierarchy level.

If you need to configure up to 16 forwarding classes withmultiple
forwarding classesmapped to single queues for those interface types,
use the class statement instead.

2. ConfigureBAclassifiergr-inet that, basedon IPv4precedencebits set in an incoming
packet, sets the forwarding class, loss-priority value, and DSCP bits of the packet.

[edit]
user@host#setclass-of-serviceclassifiers inet-precedencegr-inet forwarding-class
be loss-priority low code-points 000

user@host#setclass-of-serviceclassifiers inet-precedencegr-inet forwarding-class
ef loss-priority low code-points 001

user@host#setclass-of-serviceclassifiers inet-precedencegr-inet forwarding-class
af loss-priority low code-points 010

user@host#setclass-of-serviceclassifiers inet-precedencegr-inet forwarding-class
nc loss-priority low code-points 011

user@host#setclass-of-serviceclassifiers inet-precedencegr-inet forwarding-class
be1 loss-priority low code-points 100

user@host#setclass-of-serviceclassifiers inet-precedencegr-inet forwarding-class
ef1 loss-priority low code-points 101

user@host#setclass-of-serviceclassifiers inet-precedencegr-inet forwarding-class
af1 loss-priority low code-points 110

user@host#setclass-of-serviceclassifiers inet-precedencegr-inet forwarding-class
nc1 loss-priority low code-points 111
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3. Apply BA classifier gr-inet to the GRE tunnel device input at logical interface
ge-1/1/0.0.

[edit]
user@host#setclass-of-service interfacesge-1/1/0unit0classifiers inet-precedence
gr-inet

4. Define a scheduler for each forwarding class.

[edit]
user@host# set class-of-service schedulers be_sch transmit-rate percent 30
user@host# set class-of-service schedulers ef_sch transmit-rate percent 40
user@host# set class-of-service schedulers af_sch transmit-rate percent 25
user@host# set class-of-service schedulers nc_sch transmit-rate percent 5
user@host# set class-of-service schedulers be1_sch transmit-rate percent 60
user@host# set class-of-service schedulers be1_sch priority low
user@host# set class-of-service schedulers ef1_sch transmit-rate percent 40
user@host# set class-of-service schedulers ef1_sch priority medium-low
user@host# set class-of-service schedulers af1_sch transmit-rate percent 10
user@host# set class-of-service schedulers af1_sch priority strict-high
user@host# set class-of-service schedulers nc1_sch shaping-rate percent 10
user@host# set class-of-service schedulers nc1_sch priority high

5. Define a scheduler map for each of three GRE tunnels.

[edit]
user@host# set class-of-service scheduler-maps sch_map_1 forwarding-class be
scheduler be_sch

user@host# set class-of-service scheduler-maps sch_map_1 forwarding-class ef
scheduler ef_sch

user@host# set class-of-service scheduler-maps sch_map_1 forwarding-class af
scheduler af_sch

user@host# set class-of-service scheduler-maps sch_map_1 forwarding-class nc
scheduler nc_sch

user@host# set class-of-service scheduler-maps sch_map_2 forwarding-class be
scheduler be1_sch

user@host# set class-of-service scheduler-maps sch_map_2 forwarding-class ef
scheduler ef1_sch

user@host# set class-of-service scheduler-maps sch_map_3 forwarding-class af
scheduler af_sch

user@host# set class-of-service scheduler-maps sch_map_3 forwarding-class nc
scheduler nc_sch

6. Define traffic control profiles for three GRE tunnel interfaces.

[edit]
user@host# set class-of-service traffic-control-profiles gr-ifl-tcp1 scheduler-map
sch_map_1

user@host# set class-of-service traffic-control-profiles gr-ifl-tcp1 shaping-rate8m
user@host# set class-of-service traffic-control-profiles gr-ifl-tcp1 guaranteed-rate
3m

user@host# set class-of-service traffic-control-profiles gr-ifl-tcp2 scheduler-map
sch_map_2
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user@host#setclass-of-service traffic-control-profilesgr-ifl-tcp2guaranteed-rate
2m

user@host# set class-of-service traffic-control-profiles gr-ifl-tcp3 scheduler-map
sch_map_3

user@host#setclass-of-service traffic-control-profilesgr-ifl-tcp3guaranteed-rate
5m

user@host# set class-of-service traffic-control-profilesgr-ifl-tcp shaping-rate 10m
user@host# set class-of-service traffic-control-profiles gr-ifl-tcp-remain
shaping-rate 7m

user@host# set class-of-service traffic-control-profiles gr-ifl-tcp-remain
guaranteed-rate 4m

7. Apply CoS scheduling and shaping to the output traffic at the physical interface
and logical interfaces.

[edit]
user@host# set class-of-service interfaces gr-1/1/10 output-traffic-control-profile
gr-ifd-tcp

user@host# set class-of-service interfaces gr-1/1/10
output-traffic-control-profile-remaining gr-ifd-remain

user@host# set class-of-service interfaces gr-1/1/10 unit 1
output-traffic-control-profile gr-ifl-tcp1

user@host# set class-of-service interfaces gr-1/1/10 unit 2
output-traffic-control-profile gr-ifl-tcp2

user@host# set class-of-service interfaces gr-1/1/10 unit 2
output-traffic-control-profile gr-ifl-tcp3

8. If you are done configuring the device, commit the configuration.

[edit]
user@host# commit

Results Fromconfigurationmode, confirmyour configurationbyentering the showclass-of-service

forwarding-classes, show class-of-service classifiers, show class-of-service interfaces

ge-1/1/0, show class-of-service schedulers, show class-of-service scheduler-maps,

showclass-of-servicetraffic-control-profiles, and showclass-of-service interfacesgr-1/1/10

commands. If the output does not display the intended configuration, repeat the

instructions in this example to correct the configuration.

Confirm the configuration of output scheduling and shaping at the GRE tunnel physical
and logical interfaces.

user@host# show class-of-service forwarding-classes
queue 0 be;
queue 1 ef;
queue 2 af;
queue 3 nc;
queue 4 be1;
queue 5 ef1;
queue 6 af1;
queue 7 nc1;

user@host# show class-of-service classifiers
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inet-precedence gr-inet {
forwarding-class be {
loss-priority low code-points 000;

}
forwarding-class ef {
loss-priority low code-points 001;

}
forwarding-class af {
loss-priority low code-points 010;

}
forwarding-class nc {
loss-priority low code-points 011;

}
forwarding-class be1 {
loss-priority low code-points 100;

}
forwarding-class ef1 {
loss-priority low code-points 101;

}
forwarding-class af1 {
loss-priority low code-points 110;

}
forwarding-class nc1 {
loss-priority low code-points 111;

}
}

user@host# show class-of-service interfaces ge-1/1/0
unit 0 {
classifiers {
inet-precedence gr-inet;

}
}

user@host# show class-of-service schedulers
be_sch {
transmit-rate percent 30;

}
ef_sch {
transmit-rate percent 40;

}
af_sch {
transmit-rate percent 25;

}
nc_sch {
transmit-rate percent 5;

}
be1_sch {
transmit-rate percent 60;
priority low;

}
ef1_sch {
transmit-rate percent 40;
priority medium-low;

}
af1_sch {

31Copyright © 2017, Juniper Networks, Inc.

Chapter 1: Configuring Hierarchical Class of Service on MX Series 3D Universal Edge Routers



transmit-rate percent 10;
priority strict-high;

}
nc1_sch {
shaping-rate percent 10;
priority high;

}

user@host# show class-of-service scheduler-maps
sch_map_1 {
forwarding-class be scheduler be_sch;
forwarding-class ef scheduler ef_sch;
forwarding-class af scheduler af_sch;
forwarding-class nc scheduler nc_sch;

}
sch_map_2 {
forwarding-class be scheduler be1_sch;
forwarding-class ef scheduler ef1_sch;

}
sch_map_3 {
forwarding-class af scheduler af_sch;
forwarding-class nc scheduler nc_sch;

}

user@host# show class-of-service traffic-control-profiles
gr-ifl-tcp1 {
scheduler-map sch_map_1;
shaping-rate 8m;
guaranteed-rate 3m;

}
gr-ifl-tcp2 {
scheduler-map sch_map_2;
guaranteed-rate 2m;

}
gr-ifl-tcp3 {
scheduler-map sch_map_3;
guaranteed-rate 5m;

}
gr-ifd-remain {
shaping-rate 7m;
guaranteed-rate 4m;

}
gr-ifd-tcp {
shaping-rate 10m;

}

user@host# show class-of-service interfaces gr-1/1/10
gr-1/1/10 {
output-traffic-control-profile gr-ifd-tcp;
output-traffic-control-profile-remaining gr-ifd-remain;
unit 1 {
output-traffic-control-profile gr-ifl-tcp1;

}
unit 2 {
output-traffic-control-profile gr-ifl-tcp2;

}
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unit 3 {
output-traffic-control-profile gr-ifl-tcp3;

}
}

Verification

Confirm that the configurations are working properly.

• Verifying That Scheduling and Shaping Are Attached to the GRE Tunnel

Interfaces on page 33

• Verifying That Scheduling and Shaping Are Functioning at the GRE Tunnel

Interfaces on page 34

VerifyingThatSchedulingandShapingAreAttachedto theGRETunnel Interfaces

Purpose Verify the association of traffic control profiles with GRE tunnel interfaces.

Action Verify the traffic control profile attached to the GRE tunnel physical interface by using

the show class-of-service interface gr-1/1/10 detail operational mode command.

• user@host> show class-of-service interface gr-1/1/10 detail
Physical interface: gr-1/1/10, Enabled, Physical link is Up
  Type: GRE, Link-level type: GRE, MTU: Unlimited, Speed: 1000mbps
  Device flags   : Present Running
  Interface flags: Point-To-Point SNMP-Traps

Physical interface: gr-1/1/10, Index: 220
Queues supported: 8, Queues in use: 8
  Output traffic control profile: gr-ifd-tcp, Index: 17721
  Output traffic control profile remaining: gr-ifd-remain, Index: 58414
  Congestion-notification: Disabled

  Logical interface gr-1/1/10.1
    Flags: Point-To-Point SNMP-Traps 0x4000 IP-Header 
10.70.1.3:10.70.1.1:47:df:64:0000000000000000 Encapsulation: GRE-NULL
    Gre keepalives configured: Off, Gre keepalives adjacency state: down
    inet  10.100.1.1/24
  Logical interface: gr-1/1/10.1, Index: 331
Object                  Name                   Type                    Index
Traffic-control-profile gr-ifl-tcp1            Output                  17849
Classifier              ipprec-compatibility   ip                         13

  Logical interface gr-1/1/10.2
    Flags: Point-To-Point SNMP-Traps 0x4000 IP-Header 
10.80.1.3:10.80.1.1:47:df:64:0000000000000000 Encapsulation: GRE-NULL
    Gre keepalives configured: Off, Gre keepalives adjacency state: down
    inet  10.200.1.1/24
  Logical interface: gr-1/1/10.2, Index: 332
Object                  Name                   Type                    Index
Traffic-control-profile gr-ifl-tcp2            Output                  17856
Classifier              ipprec-compatibility   ip                         13

  Logical interface gr-1/1/10.3
    Flags: Point-To-Point SNMP-Traps 0x4000 IP-Header 
10.90.1.3:10.90.1.1:47:df:64:0000000000000000 Encapsulation: GRE-NULL
    Gre keepalives configured: Off, Gre keepalives adjacency state: down
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    inet  10.201.1.1/24
  Logical interface: gr-1/1/10.3, Index: 333
Object                  Name                   Type                    Index
Traffic-control-profile gr-ifl-tcp3            Output                  17863
Classifier              ipprec-compatibility   ip                         13

Meaning Ingress IPv4 traffic routed toGREtunnelson thedevice is subject toCoSoutput scheduling

and shaping.

Verifying That Scheduling and Shaping Are Functioning at the GRE Tunnel
Interfaces

Purpose Verify the traffic rate shaping at the GRE tunnel interfaces.

Action Pass traffic through the GRE tunnel at logical interfaces gr-1/1/10.1, gr-1/1/10.2, and

gr-1/1/10.3.

1.

2. To verify the rate shaping at each GRE tunnel source, use the show interfaces queue

operational mode command.

The following example command output shows detailed CoS queue statistics for

logical interface gr-1/1/10.1 (the GRE tunnel from source IP address 10.70.1.1 to

destination IP address 10.70.1.3):

user@host> show interfaces queue gr-1/1/10.1
Logical interface gr-1/1/10.1 (Index 331) (SNMP ifIndex 4045)
Forwarding classes: 16 supported, 8 in use
Egress queues: 8 supported, 8 in use
Burst size: 0
Queue: 0, Forwarding classes: be
  Queued:
    Packets              :              59613061                 51294 pps
    Bytes                :           12220677505              84125792 bps
  Transmitted:
    Packets              :               2230632                  3039 pps
    Bytes                :             457279560               4985440 bps
    Tail-dropped packets :               4471146                  2202 pps
    RED-dropped packets  :              52911283                 46053 pps
     Low                 :              49602496                 46053 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :               3308787                     0 pps
    RED-dropped bytes    :           10846813015              75528000 bps
     Low                 :           10168511680              75528000 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :             678301335                     0 bps 
Queue: 1, Forwarding classes: ef
  Queued:
    Packets              :              15344874                 51295 pps
    Bytes                :            3145699170              84125760 bps
  Transmitted:
    Packets              :                366115                  1218 pps
    Bytes                :              75053575               1997792 bps
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    Tail-dropped packets :                364489                  1132 pps
    RED-dropped packets  :              14614270                 48945 pps
     Low                 :              14614270                 48945 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :            2995925350              80270528 bps
     Low                 :            2995925350              80270528 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
... 

NOTE: This step shows command output for queue 0 (forwarding class

be) and queue 1 (forwarding class ef) only.

Meaning Now that traffic shaping is attached to the GRE tunnel interfaces, the command output

shows that traffic shaping specified for the tunnel at logical interface gr-1/1/10.1

(shaping-rate 8m and guaranteed-rate 3m) is honored.

• For queue 0, the GRE tunnel device transmits traffic at a rate of 3039 pps. The traffic

rate received at the tunnel destination device is 5,008,272 bps:

  3039 packets/second X 206 bytes/packet X 8 bits/byte = 5,008,272 bits/second

• For queue 0, the GRE tunnel device transmits traffic at a rate of 1218 pps. The traffic

rate received at the tunnel destination device is 2,007,264 bps:

  1218 packets/second X 206 bytes/packet X 8 bits/byte = 2,007,264 bits/second

Compare these statistics to the baseline measurements taken without traffic shaping,

as described in “Measuring GRE Tunnel Transmission RatesWithout Shaping Applied”

on page 27.

Related
Documentation

Scheduling and Shaping in Hierarchical CoSQueues for Traffic Routed to GRE Tunnels

on page 20

•

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

Configuring Ingress Hierarchical CoS on Enhanced Queuing DPCs

You can configure ingress CoS parameters, including hierarchical schedulers, on MX

Series routerswith EnhancedQueuingDPCs (that is, line cards that haveaqueuing chip).

In general, the supported configuration statements apply to per-unit schedulers or to

hierarchical schedulers.
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NOTE: Ingress CoS is not supported on line cards that do not contain a
queuing chip.

To configure ingress CoS for per-unit schedulers, include the following statements at
the [edit class-of-service interfaces interface-name] hierarchy level:

NOTE: The input-scheduler-map and input-traffic-control-profile statements
aremutually exclusive at the same hierarchy level.

[edit class-of-service interfaces interface-name]
input-excess-bandwidth-share (proportional value | equal);
input-scheduler-mapmap-name;
input-shaping-rate rate;
input-traffic-control-profile profile-name shared-instance instance-name;
unit logical-unit-number;
input-scheduler-mapmap-name;
input-shaping-rate (percent percentage | rate);
input-traffic-control-profile profile-name shared-instance instance-name;

}

To configure ingress CoS for hierarchical schedulers, include the interface-set
interface-set-name statement at the [edit class-of-service interfaces] hierarchy level:

[edit class-of-service interfaces]
interface-set interface-set-name {
input-excess-bandwidth-share (proportional value | equal);
input-traffic-control-profile profile-name shared-instance instance-name;
input-traffic-control-profile-remaining profile-name;
interface interface-name {
input-excess-bandwidth-share (proportional value | equal);
input-traffic-control-profile profile-name shared-instance instance-name;
input-traffic-control-profile-remaining profile-name;
unit logical-unit-number;
input-traffic-control-profile profile-name shared-instance instance-name;

}
}

}

By default, ingress CoS features are disabled on the Enhanced Queuing DPC.

For an EnhancedQueuing (EQ)DPConanMXSeries router, CoSqueuing and scheduling
are enabled on the egress side but disabled on the ingress side by default. To enable
ingress CoS on the EQ DPC, youmust configure the traffic-manager statement with
ingress-and-egressmode:

[edit chassis fpc slot-number pic pic-number]
traffic-manager mode ingress-and-egress;
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NOTE: If you enable ingress CoS settings and inline services on the same
FPC, the FPCmoves to the offline state. This behavior is expected because
traffic black hole detection is triggered that causes the FPC tomove to the
offline state.

Configured CoS features on the ingress are independent of CoS features on the egress,

with the following exceptions:

• If you configure a per-unit or hierarchical scheduler at the [edit class-of-service

interfaces]hierarchy level, theschedulersapply inboth the ingressandegressdirections.

• You cannot configure the same logical interface on an ingress and an egress interface

set. A logical interface can only belong to one interface set.

• TheDPC’s framebuffer of 512MB is sharedbetween ingress andegress configurations.

The following behavior aggregate (BA) classification tables are supported on the ingress

side of the Enhanced Queuing DPC:

• inet-precedence

• DSCP

• exp (MPLS)

• DSCP for IPv6

• IEEE 802.1p

Related
Documentation

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

• Enhanced Queuing DPC CoS Properties
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CHAPTER 2

Configuring Hierarchical Class of Service
on MICs, MPCs, MLCs, and Aggregated
Ethernet Interfaces

• Understanding Hierarchical Scheduling for MIC and MPC Interfaces on page 39

• Configuring Ingress Hierarchical CoS on MIC and MPC Interfaces on page 41

• Per-Unit Queuing and Hierarchical Queuing for MIC and MPC Interfaces on page 43

• Dedicated Queue Scaling for CoS Configurations on MIC and MPC Interfaces

Overview on page 46

• Jitter Reduction in Hierarchical CoS Queues on page 48

• Example: Reducing Jitter in Hierarchical CoS Queues on page 50

• Hierarchical Schedulers on Aggregated Ethernet Interfaces Overview on page 56

• Configuring Hierarchical Schedulers on Aggregated Ethernet Interfaces on page 57

• Example: Configuring Scheduling Modes on Aggregated Interfaces on page 58

• Increasing Available Bandwidth on Rich-Queuing MPCs by Bypassing the Queuing

Chip on page 63

Understanding Hierarchical Scheduling for MIC andMPC Interfaces

This topic covers the following information:

• Scheduler Node Scaling for MIC and MPC Interfaces on page 39

• Hierarchical Scheduling Priority Levels for MIC and MPC Interfaces on page 40

• Guaranteed Bandwidth andWeight of an Interface Node on MIC and MPC

Interfaces on page 40

• Hierarchical Scheduling for MIC and MPC Interfaces in Oversubscribed PIR

Mode on page 41

Scheduler Node Scaling for MIC andMPC Interfaces

In per-unit scheduling, the logical interfaces share a common level 2 node (one per port).

In hierarchical-scheduling, each logical interface has its own level 2 node. Thus, scaling

is limited by the number of level 2 nodes.
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To better control system resources in hierarchical-scheduling mode, you can limit the

number of scheduler node levels to two. In this case, all logical interfaces and interface

sets with CoS scheduling policy share a single level 2 node. Consequently, themaximum

number of logical interfaceswith CoS scheduling policies is increased (the interface sets

must be at level 3).

To configure scheduler node scaling, include the hierarchical-scheduler statement and
set themaximum-hierarchy-levels option to 2 at the [edit interfaces xe-fpc/pic/port]
hierarchy level.

[edit interfaces]
xe-2/0/0 {
hierarchical-scheduler {
maximum-hierarchy-levels 2;

}
}

NOTE: Themaximum-hierarchy-levels option supports level 3 interface sets

but not level 2 interface sets. If you configure level 2 interface sets with the
maximum-hierarchy-levels option, you generate Packet Forwarding Engine

errors.

Hierarchical Scheduling Priority Levels for MIC andMPC Interfaces

The queuing model used by MIC and MPC interfaces supports three priority levels for

guaranteed scheduling priority and two lower priority levels for excess scheduling priority.

You can configure a queue with one guaranteed priority and one excess priority. For

example, you can configure a queue for guaranteed low (GL) as the guaranteed priority

and configure excess high (EH) as the excess priority.

You can associate a guaranteed level with only one excess level. You can associate an

excess level with any number of guaranteed priority levels, including none.

Interface nodes maintain their guaranteed priority level (for example, guaranteed high,

GH) as long as they do not exceed their guaranteed bandwidth. If the queue bandwidth

exceeds the guaranteed rate, then the priority drops to the excess priority (for example,

excess high, EH). Because excess level priorities are lower than their guaranteed

counterparts, the bandwidth guarantees for each of the other levels can bemaintained.

Guaranteed Bandwidth andWeight of an Interface Node onMIC andMPC Interfaces

ThequeuingmodelusedbyMICandMPC interfacesseparates theconceptsofguaranteed

bandwidth andweight of an interface node, although the two terms are often used

interchangeably. The guaranteed bandwidth for an interface node is the bandwidth the

node can use, independent of what is happening at the other nodes of the scheduling

hierarchy. The weight of an interface node, on the other hand, is a value that determines

how excess bandwidth is used. The weight of a node comes into play when other nodes

at the same hierarchical scheduling level use less than the sum of their guaranteed

bandwidths
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For some application traffic types (such as constant bit rate voice, where there is little

concern about excess bandwidth), the guaranteed bandwidth dominates the node. For

other types of application traffic (such as bursty data, where a well-defined bandwidth

is not always possible), the concept of weight dominates the node.

Hierarchical Scheduling for MIC andMPC Interfaces in Oversubscribed PIRMode

In contrast to the IntelligentQueuingEnhanced (IQE)and IntelligentQueuing2Enhanced

(IQ2E) PICs, the interfaces on MICs and MPCs set the guaranteed rate to zero in

oversubscribed peak information rate (PIR) mode for the per-unit scheduler. Also, the

configured rate is scaled down to fit the oversubscribed value. For example, if there are

two logical interface units with a shaping rate of 1 Gbps each on a 1-Gbps port (which is,

therefore, oversubscribed 2 to 1), then the guaranteed rate on each unit is scaled down

to 500Mbps (scaled down by 2).

With hierarchical schedulers in oversubscribed PIRmode, the guaranteed rate for every

logical interface unit is set to zero. This means that the queue transmit rates are always

oversubscribed.

Because inoversubscribedPIRmode thequeue transmit ratesarealwaysoversubscribed,

the following are true:

• If the queue transmit rate is set as a percentage, then the guaranteed rate of the queue

is set to zero; but the excess rate (weight) of the queue is set correctly.

• If the queue transmit rate is set as an absolute value and if the queue has guaranteed

high or medium priority, then traffic up to the queue’s transmit rate is sent at that

priority level. However, for guaranteed low traffic, that traffic is demoted to the excess

low region. This means that best-effort traffic well within the queue’s transmit rate

gets a lower priority than out-of-profile excess high traffic. This differs from the IQE

and IQ2E PICs.

Related
Documentation

Per-Unit Queuing and Hierarchical Queuing for MIC and MPC Interfaces on page 43•

• CoS Features and Limitations on MIC and MPC Interfaces

• Jitter Reduction in Hierarchical CoS Queues on page 48

• Scheduling and Shaping in Hierarchical CoSQueues for Traffic Routed to GRE Tunnels

on page 20

• CoS Three-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber Interfaces

on page 122

Configuring Ingress Hierarchical CoS onMIC andMPC Interfaces

You can configure ingress CoS parameters, including hierarchical schedulers, onMIC and

MPC interfaces onMXSeries routers. In general, the supported configuration statements

apply to per-unit schedulers or to hierarchical schedulers.
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NOTE: Ingress CoS is not supported on AE interfaces onMPCs.

To configure ingress CoS for per-unit schedulers, include the following statements at
the [edit class-of-service interfaces interface-name] hierarchy level:

[edit class-of-service interfaces interface-name]
input-excess-bandwidth-share (proportional value | equal);
input-scheduler-mapmap-name;
input-shaping-rate rate;
input-traffic-control-profile profile-name;
unit logical-unit-number;
input-scheduler-mapmap-name;
input-shaping-rate (percent percentage | rate);
input-traffic-control-profile profile-name;

To configure ingress CoS for hierarchical schedulers, include the interface-set
interface-set-name statement at the [edit class-of-service interfaces] hierarchy level:

[edit class-of-service interfaces]
interface-set interface-set-name {
input-traffic-control-profile profile-name;
input-traffic-control-profile-remaining profile-name;
interface interface-name {
input-excess-bandwidth-share (proportional value | equal);
input-traffic-control-profile profile-name;
input-traffic-control-profile-remaining profile-name;
unit logical-unit-number;

}
}

By default, ingress CoS features are disabled on MIC and MPC interfaces. To enable
ingress CoS on a MIC or MPC interface, configure the traffic-manager statement with
ingress-and-egressmode as shown in the following example:

chassis {
fpc 7 {
pic 0 {
traffic-manager {
mode ingress-and-egress;

}
}

}
}

Configured CoS features on the ingress are independent of CoS features on the egress.

NOTE: Prior to Junos OS 16.1R1, for MIC-basedMX80 andMX104 routers,
only ten queues on oneMIC can be configured for ingress CoS. Starting with
Junos OS 16.1R1, MX80 andMX104 routers support up to 12 ingress queues
on any combination of both MIC and built-in ports.
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The following behavior aggregate (BA) classification tables are supported on the ingress

side of MIC and MPC interfaces:

• DSCP

• DSCP for IPv6

• exp (MPLS)

• IEEE 802.1p

• inet-precedence

Per-Unit Queuing and Hierarchical Queuing for MIC andMPC Interfaces

This topic covers the following information:

• Queuing Models Supported for MIC and MPC Interfaces on page 43

• Scheduler Node Levels for MIC and MPC Interfaces on page 44

QueuingModels Supported for MIC andMPC Interfaces

InterfaceshostedonModular InterfaceCard (MIC)andModularPortConcentrator (MPC)

line cards in MX Series 3D Universal Edge Routers support the following models of

class-of-service (CoS) queuing, depending on MIC or MPC type:

• Limited Scale Per-Unit Queuing MPCs on page 43

• Hierarchical Queuing MICs and MPCs on page 44

Limited Scale Per-Unit QueuingMPCs

Per-unit CoS queuing features on a limited scale are supported for interfaces hosted on

someMPCs that do not have a dedicated queuing chip, specifically the MPC3E, MPC4E,

and MPC6E line cards and on the fixed-configuration 16-port 10-Gigabit Ethernet MPC

in MX240, MX480, MX960, MX2010, and MX2020 routers.

NOTE: The nonqueuing MPC1, MPC2, andMPC5E line cards do not support
per-unit queuing.

OnMPCs that support per-unit queuing, the following queuing capabilities are available:

• Four or eight egress queues per unit.

• Delay buffer capacities of 100ms by default, and up to 200msmaximum delay.

• Rate shaping of the ports and their queues.

• Guaranteed rate enforced at the queues.

The per-unit CoS queuing features also support pre-classification of incoming packets

to protect high priority packets in the event of congestion. Such features include ingress

DSCP rewrite and per-VLAN classification, ingress and egress policing, and rewrites.
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Hierarchical QueuingMICs andMPCs

Hierarchical CoSqueuing features are supportedon interfaces hostedonMICs inMPC1Q,

MPC2 Q, MPC2 EQ, MPC5EQ, MPC7E, MPC8E, andMPC9E line cards in MX240, MX480,

MX960, MX2010, and MX2020 routers and for interfaces hosted on 1-Gigabit and

10-Gigabit EthernetMICs inMX5,MX10,MX40,MX80, orMX104modular chassis routers.

These MICs and MPCs provide a dedicated queuing chip that supports hierarchical

queuing.

Hierarchical queuing MICs and MPCs support all per-unit queuing functionality plus

fine-grained queuing abilities over four or five levels of hierarchical scheduling:

• Hierarchical scheduling with ports, interface sets, and logical interfaces.

• Shaping—Committed Information Rate (CIR) and a peak information rate (PIR)—at

all scheduling levels, including queues.

• Three normal- priority levels and two excess- priority levels configurable at all

scheduling levels, including queues.

• Per-priority shaping of traffic at Level 1 or Level 2.

• Shaping for unconfigured customer VLANs (C-VLANs) and for service VLANs

(S-VLANs).

Scheduler Node Levels for MIC andMPC Interfaces

Interfaces hosted onMICs andMPCs support different scheduler node levels, depending

on MIC or MPC type:

• Scheduler Node Levels for Per-Unit Queuing MPCs on page 44

• Scheduler Node Levels for Hierarchical Queuing MICs and MPCs on page 45

Scheduler Node Levels for Per-Unit QueuingMPCs

For an interface hosted on a per-unit queuing MPC, each logical interface has its own

dedicated level 3 node, and all logical interfaces share a common level 2 node (one per

port).

Figure 4 on page 45 illustrates scheduler node levels for an interface hosted on a per-unit

queuing MPC.
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Figure 4: Scheduler Node Levels for Per-Unit QueuingMPCs
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For interfaces hosted on per-unit queuing MPCs, the level 2 node is always a dummy

node.

Scheduler Node Levels for Hierarchical QueuingMICs andMPCs

With the exception of the 10-Gigabit Ethernet MPCwith SFP+, the queuing model used

by interfaces hosted on hierarchical queuing MICs and MPCs supports up to five levels

of scheduler nodes: the queue itself (level 5), session logical interface (ppp or dhcp)

(level 4), customerVLAN(C-VLAN) (level 3), the interface set or serviceVLAN(S-VLAN)

collection (level 2), and the physical interface or port (level 1).

Figure 5 on page 45 illustrates the scheduler node levels for an interface hosted on a

hierarchical queuing MIC or MPC.

Figure 5: Scheduler Node Levels for Interfaces on Hierarchical Queuing
and SchedulingMICs andMPCs
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The figure depicts scheduler nodes for an interface that does not include interface sets

and for which traffic control profiles are applied to the logical interfaces only.

NOTE: If an interface set has a CoS scheduling policy but none of its child
logical interfaces has a CoS scheduling policy, then the interface set is
considered to be a leaf node and has one level 2 and one level 3 node.
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Related
Documentation

Understanding Hierarchical Scheduling for MIC and MPC Interfaces on page 39•

• CoS Three-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber Interfaces

on page 122

• MX Series MPC Overview

• MPCs Supported by MX Series Routers

• MX Series MIC Overview

• MICs Supported by MX Series Routers

• MX5, MX10, MX40, and MX80Modular Interface Card Description

DedicatedQueueScaling forCoSConfigurationsonMICandMPC InterfacesOverview

QueuingEthernetModular Port Concentrators (MPCs)provide a set of dedicatedqueues

for subscriber interfaces configured with hierarchical scheduling or per-unit scheduling.

The dedicated queues offered on these MPCs enable service providers to reduce costs

through different scaling configurations. These queuing MPCs enable service providers

to reduce the cost per subscriber by allowing many subscriber interfaces to be created

with four or eight queues.

This topic describes the overall queue, scheduler node, and logical interface scaling for

subscriber interfaces created on these MIC and MPC combinations.

Queue Scaling for MPCs

Beginning with Junos OS Release 15.1, MPC2E-3D-NG-Q, MPC3E-3D-NG-Q,

MPC5EQ-40G10G, andMPC5EQ-100G10GMPCs support up to five levels of heirarchical

queuing. Table 8 on page 46 lists the number of dedicated queues and nodes supported

per MPC.

Table 8: Dedicated Queues for MPCs

Level 1 Nodes
(Ports)Level 2 NodesLevel 3 NodesLevel 4 Nodes

Dedicated
QueuesMPC

384400016,00064,000512,000MPC2E-3D-NG-Q

MPC3E-3D-NG-Q

384400032,000128,0001 millionMPC5EQ-40G10G

MPC5EQ-100G10G

CAUTION: Themaximum scaling targets provided in Table 8 on page 46 are
based on system level design specifications. Actual realized subscriber or
session scale is highly dependent upon the configuration and can be
influenced by configuration variables including: the number of routes, the
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numberof enabledservices, thenumberofpolicyand firewall filters, policers,
counters, statistics and accessmodel type. Once you define a configuration,
your Juniper account team can help characterize the expected system level
scale or scale range for your live deployment.

MPCs vary in the number of Packet Forwarding Engines on board. MPC2E-3D-NG-Q and

MPC3E-3D-NG-QMPCs each have one Packet Forwarding Engine, allowing all 64,000

level 4 (subscriber) nodes to be allocated to a single MIC. MPC5EQMPCs have two

Packet Forwarding Engines, one for each possible MIC, each supporting 64,000 level 4

(subscriber) nodes.

NOTE: The nonqueuing MPCsMPC2E-3D-NG, MPC3E-3D-NG,
MPC5E-40G10G, andMPC5E-100G10G provide up to eight queues per port
in standard configuration. However, each of these MPCs can be configured
toprovide limited-scalehierarchical classof service (HCoS)andup to32,000
queues.

Managing Remaining Queues

When the number of available dedicated queues on the MPC drops below 10 percent,

an SNMP trap is generated to notify you.

When themaximum number of dedicated queues on the MPCs is reached, a system log

message,COSD_OUT_OF_DEDICATED_QUEUES, is generated.Thesystemdoesnotprovide

subsequent subscriber interfaceswith adedicated set of queues. For per-unit scheduling

configurations, there are no configurable queues remaining on the MPC.

For hierarchical scheduling configurations, remaining queues are available when the

maximumnumber of dedicated queues is reached on theMPC. Traffic from these logical

interfaces is considered unclassified and attached to a common set of queues that are

shared by all subsequent logical interfaces. These common queues are the default port

queues that are created for every port. You can configure a traffic-control profile and

attach that to the interface to provide CoS parameters for the remaining queues.

These subscriber interfaces remain with this traffic-control profile, even if dedicated

queues become available.

Release History Table DescriptionRelease

Beginning with Junos OS Release 15.1, MPC2E-3D-NG-Q, MPC3E-3D-NG-Q,
MPC5EQ-40G10G, and MPC5EQ-100G10GMPCs support up to five levels of
heirarchical queuing.

15.1

Related
Documentation

Hierarchical Class of Service Feature Guide•

• Understanding Hierarchical Scheduling on page 7
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• Managing Dedicated and Remaining Queues for Static CoS Configurations on MIC and

MPC Interfaces

• ManagingDedicatedandRemainingQueues forDynamicCoSConfigurations onMICand

MPC Interfaces

• Understanding Hierarchical Scheduling for MIC and MPC Interfaces on page 39

Jitter Reduction in Hierarchical CoSQueues

• Queue Jitter as a Function of the MaximumNumber of Queues on page 48

• Default MaximumQueues for Hierarchical Queuing MICs and MPCs on page 48

• Shaping Rate Granularity as a Function of the RateWheel Update Period on page 49

Queue Jitter as a Function of theMaximumNumber of Queues

Each queuing chip on a Modular Interface Card (MIC) or Modular Port Concentrator

(MPC) internally hosts a ratewheel thread that updates the shaper credits into the shapers

available at each level of scheduling hierarchy. At each hierarchy level, the length of this

update period determines two key characteristics of scheduling:

• Theminimum buffer needed for the queue to pass packets without dropping.

• The degree of jitter encountered in the queue.

At each hierarchy level, the length of the rate wheel update period is dependent upon

the number of entities enabled for that node level. Because traffic is queued at Level 5

(queues) and scheduled upwards to Level 1 (the port), the number of entities (queues)

enabled at Level 5 determines the number of entities (logical interfaces, interface-sets,

or ports) enabledat theother levels of the schedulinghierarchy. Byextension, thenumber

of queues enabled for a given scheduler node hierarchy determines the length of the

update period at all hierarchy levels. Consequently, limiting the maximum number of

queues supported by a hierarchical queuing MIC or MPC can reduce jitter in the queues.

To configure the maximum number of queues allowed per hierarchical queuing MIC or

MPC, include themax-queues statement at the [edit chassis fpc slot-number] hierarchy

level.

Default MaximumQueues for Hierarchical QueuingMICs andMPCs

TheQXchip on aMICorMPCconsists of two symmetrical halves, and each half supports

amaximumof64Kqueues (128KqueuesperQXchip). The2-port and4-port 10-Gigabit

Ethernet MICs with XFP and the MPC1_Q line cards have one chipset and can support a

maximum of 128 K queues, distributed across the two partitions of the single QX chip.

TheMPC2 Q andMPC2 EQ line cards have two chipsets and can support amaximum of

256 K queues, distributed across the four partitions of the two QX chips.

Table 9 on page 49 lists the maximum number of queues supported by default and the

corresponding rate wheel update period for each hierarchical queuing MIC or MPC.
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Table 9: Default MaximumQueues and Corresponding RateWheel Update Periods

RateWheel
Update Period

Maximum
QueuesHierarchical Queuing MIC or MPCRouter Model

1.6 ms128 K2-port 10-Gigabit Ethernet MICwith XFP

The chassis base board hosts one chipset-based Packet Forwarding
Engine process that operates in standalonemode. The single QX chip is
composed of two partitions that each support 64 K queues for egress
ports.

MX5,
MX10,
MX40, and
MX80modular

1.6 ms128 KMPC1 Q

TheMPC1Q line card hosts one chipset-basedPacket Forwarding Engine
process that operates in fabric mode. The single QX chip is composed of
two partitions that each support 64 K queues for egress ports.

MX240,
MX480,
MX960,
MX2010, and
MX2020

1.6 ms256 KMPC2Q

TheMPC2Q linecardhosts twochipset-basedPacketForwardingEngine
processes that operate in fabric mode. The two QX chips are composed
of four partitions that each support 64 K queues for egress ports.

2.6 ms256 KMPC2 EQ

TheMPC2EQlinecardhosts twochipset-basedPacketForwardingEngine
processes that operate in fabric mode. The two QX chips are composed
of four partitions that each support 64 K queues for egress ports.

You can configure hierarchical queuing MICs and MPCs to support a reducedmaximum

number of queues. Doing so reduces the rate wheel update period used by the QX chip,

which in turn reduces jitter in the queues for the egress interfaces hosted on the line card.

Shaping Rate Granularity as a Function of the RateWheel Update Period

Reducing the length of theQX chip ratewheel update period, in addition to reducing jitter

in the hierarchical scheduling queues, also indirectly increases the shaping granularity.

For a given port line rate and scheduling hierarchy level, the shaping granularity is a
function of the minimum shaper credit size and the rate wheel update period in effect
as a result of the number of queues supported by the line card.

shaping granularity = minimum shaper credit size / rate wheel update period

Table 10 on page 50 shows how shaping granularity is calculated for non-enhanced

hierarchical queuing MIC and MPC line cards with default values for minimum shaper

credit size and for rate wheel update period.
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Table 10: Default Shaping Granularities on Non-Enhanced QueuingMICs andMPCs

Calculation of Shaping Granularity

Non-EnhancedQueuingMICorMPCDefaults

Hierarchy LevelPort Type Update PeriodMinimumCredit

32 bits / 0.01333 sec = 2.4 Kbps13.33ms = 0.01333 sec4 bytes = 32 bitsLevel 1 (port),
Level 4 (queues)

1 Gbps
Queuing

128 bits / 0.01333 sec = 9.6 Kbps1.66ms = 0.00166 sec16 bytes = 128 bitsLevel 2, Level 3

128 bits / 0.01333 sec = 9.6 Kbps13.33ms = 0.01333 sec16 bytes = 128 bitsLevel 1 (port),
Level 4 (queues)

10 Gbps
Queuing

512 bits / 0.01333 sec = 38.4 Kbps1.66ms = 0.00166 sec64 bytes = 512 bitsLevel 2, Level 3

Related
Documentation

Example: Reducing Jitter in Hierarchical CoS Queues on page 50•

• Per-Unit Queuing and Hierarchical Queuing for MIC and MPC Interfaces on page 43

• Understanding Hierarchical Scheduling for MIC and MPC Interfaces on page 39

Example: Reducing Jitter in Hierarchical CoSQueues

This example shows how to reduce jitter in the output queues for VLAN ports hosted on

a hierarchical queuing MPC.

• Requirements on page 50

• Overview on page 50

• Configuration on page 51

Requirements

This example uses the following Juniper Networks hardware and Junos OS software:

• MX960 router in an IPv4 network and running Junos OS Release 13.2 or later.

• Available Gigabit Ethernet port hosted on FPC slot 2, PIC slot 0, port 0.

• AvailableGigabit Ethernetport hostedonport0ofaGigabit EthernetModular Interface

Card (MIC) in PIC slot 0 of anMPC2QModular Port Concentrator (MPC) in FPC slot 5.

Before you begin configuring this example, make sure that the maximum number of

queues allowed for the hierarchical queuing MPC in slot 5 has not yet been configured.

When you enter the show chassis fpc 5 command from configuration mode, the

max-queues statement should not display.

Overview

In this example you configure hierarchical scheduling on a VLAN port hosted on a

hierarchical queuing MPC. To reduce jitter in the queues for all egress ports hosted on

the MPC, reduce themaximum number of queues allowed for MPC.
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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 xe-2/0/0 per-unit-scheduler
set interfaces xe-2/0/0 flexible-vlan-tagging
set interfaces xe-2/0/0 unit 0 vlan-id 1
set interfaces xe-2/0/0 unit 0 family inet address 10.1.1.1/24
set interfaces xe-2/0/0 unit * classifiers ieee-802.1 ieee_jitter
set interfaces xe-5/0/0 per-unit-scheduler
set interfaces xe-5/0/0 flexible-vlan-tagging
set interfaces xe-5/0/0 unit 0 vlan-id 1
set interfaces xe-5/0/0 unit 0 family inet address 10.2.1.1/24
set class-of-service-interfaces xe-5/0/0 unit * output-traffic-control-profile tcp
set class-of-service forwarding-classes queue 0 be
set class-of-service forwarding-classes queue 1 ef
set class-of-service forwarding-classes queue 2 af
set class-of-service forwarding-classes queue 3 nc
set class-of-service schedulers be_sch priority low
set class-of-service schedulers ef_sch priority low
set class-of-service schedulers af_sch priority strict-high
set class-of-service schedulers nc_sch priority low
set class-of-service classifiers ieee_jitter forwarding-class be loss-priority lowcode-points
000

set class-of-service classifiers ieee_jitter forwarding-class ef loss-priority low code-points
001

set class-of-service classifiers ieee_jitter forwarding-class af loss-priority low code-points
010

set class-of-service classifiers ieee_jitter forwarding-class nc loss-priority low code-points
011

set class-of-service scheduler-maps smap_jitter forwarding-class be scheduler be_sch
set class-of-service scheduler-maps smap_jitter forwarding-class ef scheduler ef_sch
set class-of-service scheduler-maps smap_jitter forwarding-class af scheduler af_sch
set class-of-service scheduler-maps smap_jitter forwarding-class nc scheduler nc_sch
set class-of-service traffic-control-profiles tcp scheduler-map smap_jitter
set class-of-service traffic-control-profiles tcp shaping-rate 6g

Baseline Configuration

Step-by-Step
Procedure

Configure hierarchical scheduling at xe-5.0.0.

To configure the VLAN 1 input and output at xe-2/0/0.0 and xe-5/0/0.0:

[edit]

1.

user@host# set interfaces xe-2/0/0 per-unit-scheduler
user@host# set interfaces xe-2/0/0 flexible-vlan-tagging
user@host# set interfaces xe-2/0/0 unit 0 vlan-id 1
user@host# set interfaces xe-2/0/0 unit 0 family inet address 10.1.1.1/24

user@host# set interfaces xe-5/0/0 per-unit-scheduler
user@host# set interfaces xe-5/0/0 flexible-vlan-tagging
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user@host# set interfaces xe-5/0/0 unit 0 vlan-id 1
user@host# set interfaces xe-5/0/0 unit 0 family inet address 10.2.1.1/24

2. Map each of four queues to a forwarding class.

[edit]
user@host# set class-of-service forwarding-classes queue 0 be
user@host# set class-of-service forwarding-classes queue 1 ef
user@host# set class-of-service forwarding-classes queue 2 af
user@host# set class-of-service forwarding-classes queue 3 nc

3. Assign a packet-scheduling priority value to each forwarding class.

[edit]
user@host# set class-of-service schedulers be_sch priority low
user@host# set class-of-service schedulers ef_sch priority low
user@host# set class-of-service schedulers af_sch priority strict-high
user@host# set class-of-service schedulers ef_sch priority low

4. Customize the default IEEE802.1p classifier (BA classifier based on Layer 2 header)
by defining different values for iEEE 802.1p code points.

[edit]
user@host# set class-of-service classifiers ieee_jitter forwarding-class be
loss-priority low code-points 000

user@host#setclass-of-serviceclassifiers ieee_jitter forwarding-classef loss-priority
low code-points 001

user@host#setclass-of-serviceclassifiers ieee_jitter forwarding-classaf loss-priority
low code-points 010

user@host# set class-of-service classifiers ieee_jitter forwarding-class nc
loss-priority low code-points 011

5. Apply the BA classifier to the input of the logical units on xe-2/0/0.

[edit]
user@host# set interfaces xe-2/0/0 unit * classifiers ieee-802.1 ieee_jitter

6. Configure the scheduler map smap_jitter to map the forwarding classes to the
schedulers.

[edit]
user@host# set class-of-service scheduler-maps smap_jitter forwarding-class be
scheduler be_sch

user@host# set class-of-service scheduler-maps smap_jitter forwarding-class ef
scheduler ef_sch

user@host# set class-of-service scheduler-maps smap_jitter forwarding-class af
scheduler af_sch

user@host# set class-of-service scheduler-maps smap_jitter forwarding-class nc
scheduler nc_sch
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7. Configure the traffic control profile tcp to combine the scheduler map smap_jitter
(that maps the forwarding classes to the schedulers for port-based scheduling)
with a shaping rate (for hierarchical scheduling).

[edit]
user@host# set class-of-service traffic-control-profiles tcp scheduler-map
smap_jitter

user@host# set class-of-service traffic-control-profiles tcp shaping-rate 6g

8. Apply the traffic control profile to the router output at xe-5/0/0.

[edit]
user@host# set class-of-service-interfaces xe-5/0/0 unit *
output-traffic-control-profile tcp

9. If you are done configuring the device, commit the configuration.

[edit]
user@host# commit

Results Confirm your configuration by entering show interfaces and show cloass-of-service
commands from configuration mode. If the output does not display the intended
configuration, repeat the instructions in this example to correct the configuration.

[edit]
user@host# show interfaces
xe-2/0/0 {
per-unit-scheduler;
flexible-vlan-tagging;
unit 0 {
vlan-id 1;
family inet {
address 10.1.1.1/24;

}
}

}
xe-5/0/0 {
per-unit-scheduler;
flexible-vlan-tagging;
unit 0 {
vlan-id 1;
family inet {
address 10.2.1.1/24;

}
}

}

[edit]
user@host# show class-of-service
classifiers {
ieee-802.1 ieee_jitter {
forwarding-class be {
loss-priority low code-points 000;

}
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forwarding-class ef {
loss-priority low code-points 001;

}
forwarding-class af {
loss-priority low code-points 010;

}
forwarding-class nc {
loss-priority low code-points 011;

}
}

}
forwarding-classes {
queue 0 be;
queue 1 ef;
queue 2 af;
queue 3 nc;

}
traffic-control-profiles {
tcp {
scheduler-map smap_jitter;
shaping-rate 6g;

}
}
interfaces {
xe-2/0/0 {
unit * {
classifiers {
ieee-802.1 ieee_jitter;

}
}

}
xe-5/0/0 {
unit * {
output-traffic-control-profile tcp;

}
}

}
scheduler-maps {
smap_jitter {
forwarding-class be scheduler be_sch;
forwarding-class ef scheduler ef_sch;
forwarding-class af scheduler af_sch;
forwarding-class nc scheduler nc_sch;

}
}
schedulers {
be_sch {
priority low;

}
ef_sch {
priority low;

}
af_sch {
priority strict-high;

}
nc_sch {
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priority low;
}

}

Verification

Confirm that the configuration is working properly

• Measuring End-to-End Jitter to Establish the Baseline on page 55

• Configuring Jitter Reduction on page 55

• Measuring End-to-End Jitter to Verify Jitter Reduction on page 55

Measuring End-to-End Jitter to Establish the Baseline

Purpose Establish a baseline measurement by noting the amount of jitter that occurs when the

hierarchical queuing line card hosting the egress port is configured with the default

maximum number of queues.

Action Tomeasure jitter:

1. Pass traffic through the VLAN.

2. Measure the variation in packet delay for selected packets in the data flow.

Configuring Jitter Reduction

Purpose Reduce jitter in the VLAN port output queues.

Action Configure a reducedmaximum number of queues for egress ports on the hierarchical
queuing MPC in slot 5, thereby reducing the jitter in the port queues.

[edit]

1.

user@host# set chassis fpc 5max-queue 64k

2. If you are done configuring the device, commit the configuration.

[edit]
user@host# commit

Measuring End-to-End Jitter to Verify Jitter Reduction

Purpose Measure the amount of jitter that occurs when the hierarchical queuing line card hosting

the egress port is configured with a reducedmaximum number of queues.

Action Tomeasure jitter:

1. Pass traffic through the VLAN.
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2. Measure the variation in packet delay for selected packets in the data flow.

Related
Documentation

Jitter Reduction in Hierarchical CoS Queues on page 48•

• max-queues on page 329

Hierarchical Schedulers on Aggregated Ethernet Interfaces Overview

OnMX Series routers, you can apply hierarchical schedulers on aggregated ethernet

bundles using interface sets. This feature enables you to configure agroupof virtual LANs

(VLANs) and control their bandwidth. This feature is supported at egress only.

You can configure interface sets for aggregated Ethernet (AE) interfaces created under

static configurations. You can configure class-of-service parameters on AE interfaces,

in either link-protect or non-link-protect mode. You can configure these parameters at

theAEphysical interface level. TheCoSconfiguration is fully replicated for all AEmember

links in link-protect mode. You can control the way these parameters are applied to

member links in non-link-protect mode by configuring the AE interface to operate in

scaledmode or replicate mode.

The link membership list and scheduler mode of the interface set is inherited from the

underlyingaggregatedEthernet interfaceoverwhich the interfaceset is configured.When

an aggregated Ethernet interface operates in link protection mode, or if scheduler mode

is configured to replicate member links, the scheduling parameters of the interface set

are copied to each of the member links.

If the scheduler mode of the aggregated Ethernet interface is set to scale member links,

the scheduling parameters are scaled based on the number of active member links

(scaling factor is 1/A where A is the number of active links in the bundle) and applied to

each of the AE interface member links.

To configure an interface set, include the interface-set statement at the [edit

class-of-service interfaces] hierarchy level.

To apply scheduling and queuing parameters to the interface set, include the

output-traffic-control-profileprofile-name statementat the [editclass-of-service interfaces

interface-name interface-set interface-set-name] hierarchy level.

To apply an output traffic scheduling and shaping profile for the remaining traffic to the

logical interface or interface set, include the output-traffic-control-profile-remaining

profile-name statement at the [edit class-of-service interfaces interface-name] hierarchy

levelor the [editclass-of-service interfaces interface-name interface-set interface-set-name]

hierarchy level.

Related
Documentation

Configuring Hierarchical Schedulers on Aggregated Ethernet Interfaces on page 57•

• output-traffic-control-profile-remaining on page 336

• Controlling Remaining Traffic
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Configuring Hierarchical Schedulers on Aggregated Ethernet Interfaces

The following example shows the creation of an interface set for aggregated Ethernet

interfaces in a static Ethernet configuration.

To configure interface sets for aggregated Ethernet (AE) interfaces created under static

configurations:

1. Create the AE interfaces.

[edit]
user@host# show chassis | display set
set chassis aggregated-devices ethernet device-count 10

2. Configure the AE physical interfaces andmember links.

user@host# show interfaces | display set

set interfaces ge-5/2/0 gigether-options 802.3ad ae0
set interfaces ge-5/2/1 gigether-options 802.3ad ae0
set interfaces ae0 hierarchical-scheduler maximum-hierarchy-levels 2
set interfaces ae0 flexible-vlan-tagging
set interfaces ae0 unit 0 vlan-id 100
set interfaces ae0 unit 1 vlan-id 101
set interfaces ae0 unit 2 vlan-id 102
set interfaces ae0 unit 3 vlan-id 103
set interfaces ae0 unit 4 vlan-id 104

3. Configure the interface set.

set interfaces interface-set ifset1-ae0 interface ae0 unit 0
set interfaces interface-set ifset1-ae0 interface ae0 unit 1

4. Configure class-of-service parameters for the interface sets.

set class-of-service interfaces interface-set ifset1-ae0 output-traffic-control-profile
tcp

NOTE: You also need to configure the parameters of the traffic control
profile. For more information, see the Related Documentation section on
this page.

5. Configure scheduler mode.

set class-of-service interfaces ae0member-link-scheduler scale

Related
Documentation

Configuring Traffic Control Profiles for Shared Scheduling and Shaping•

• Hierarchical Schedulers on Aggregated Ethernet Interfaces Overview on page 56

• Example: Configuring Shared Resources on Ethernet IQ2 Interfaces
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• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

Example: Configuring SchedulingModes on Aggregated Interfaces

You can configure class-of-service parameters, such as queuing or shaping parameters

on aggregated interfaces, in either link-protect or non-link-protect mode. You can

configure these parameters for per-unit schedulers, hierarchical schedulers, or shaping

at the physical and logical interface level. You can control the way these parameters are

applied by configuring the aggregated interface to operate in scale or replicatemode.

You can apply these parameters on the following routers:

• MX Series router interfaces on EQ DPCs

• MX Series router interfaces on MICs or MPCs through Junos OS Release 10.2

(non-link-protect mode only)

• M120 or M320 routers

• T Series router interfaces on IQ2 PICs

• PTX Series Packet Transport Routers

You can configure the applied parameters for aggregated interfaces operating in

non-link-protectedmode. In link-protectedmode, only one link in the bundle is active at

a time (the other link is a backup link) so schedulers cannot be scaled or replicated. In

non-link-protectedmode, all the links in the bundle are active and send traffic; however,

there is no backup link. If a link fails or is added to the bundle in non-link-protectedmode,

the links’ traffic is redistributed among the active links.

To set the schedulingmode for aggregated interfaces, include the scaleor replicateoption

of themember-link-scheduler statement at the [edit class-of-service interfaces aen]

hierarchy level, where n is the configured number of the interface:

[edit class-of-service interfaces aen]
member-link-scheduler (replicate | scale);

By default, if you do not include themember-link-scheduler statement, scheduler

parametersareapplied to themember links in the scalemode(alsocalled “equal division

mode”).

The aggregated Ethernet interfaces are otherwise configured as usual. For more

information on configuring aggregated Ethernet interfaces, see the Junos OS Network

Interfaces Library for Routing Devices.

The following examples set scalemode on the ae0 interface and replicatemode on the
ae1 interface.

[edit class-of-service]
interfaces ae0 {
member-link-scheduler scale;

}
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[edit class-of-service]
interfaces ae1 {
member-link-scheduler replicate;

}

NOTE: Themember-link-scheduler statement only appears for aggregated

interfaces. You configure this statement for aggregated interfaces in
non-link-protectedmode.Formore informationabout linkprotectionmodes,
see theNetwork Interfaces Configuration Guide.

Aggregated interfaces support both hierarchical and per-unit schedulers.

NOTE: The traffic-control-profiles statement is not supported for PTX Series

Packet Transport Routers.

When interface parameters are using the scale option of themember-link-scheduler

statement, the followingparametersunder the [editclass-of-servicetraffic-control-profiles

traffic-control-profile-name] configuration are scaled on egress when hierarchical

schedulers are configured:

• shaping-rate (PIR)

• guaranteed-rate (CIR)

• delay–buffer-rate

When interface parameters are using the scale option of themember-link-scheduler

statement, the following parameters under the [edit class-of-service schedulers

scheduler-name] configuration are scaled on egress when per-unit schedulers are

configured:

• transmit-rate

• buffer-size

NOTE: You cannot apply a hierarchical scheduler at the interface set level
foranae interface. (Interfacesetscannotbeconfiguredunderanae interface.)

The following configuration parameters are not supported on ae interfaces in

non-link-protection mode:

• Input scheduler maps

• Input traffic control profiles

• Input shaping rates
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The following configuration conventions are also not supported:

• Scaling of the input-traffic-control-profile-remaining statement.

• The scheduler-map-chassis statement and the derived option for the ae interface.

Chassis scheduler maps should be applied under the physical interfaces.

• Dynamic and demux interfaces are not supported as part of the ae bundle.

Depending on the whether the scale or replicate option is configured, the

member-link-scheduler statement operates in either scaledmode (also called “equal

division mode”) or replicatedmode, respectively.

In scaledmode, a VLAN can havemultiple flows that can be sent over multiple member

links of the ae interface. Likewise, amember link can receive traffic from any VLAN in the

ae bundle. In scaledmode, the physical interface bandwidth is divided equally among

all member links of the ae bundle.

In scaledmode, the following scheduler parameter values are divided equally among

themember links:

• When the parameters are configured using traffic control profiles, then the parameters

scaled are the shaping rate, guaranteed rate, and delay buffer rate.

• Whentheparametersareconfiguredusingschedulermaps, then theparameters scaled

are the transmit rate and buffer size. Shaping rate is also scaled if you configure it in

bits per second (bps). Shaping rate is not scaled if you configure it as a percentage of

the available interface bandwidth.

For example, consider an ae bundle between routers R1 and R2 consisting of three links.

These are ge-0/0/1, ge-0/0/2 and ge-0/0/3 (ae0) on R1; and ge-1/0/0, ge-1/0/1, and

ge-1/0/2 (ae2)onR2.Two logical interfaces (units) arealsoconfiguredon theae0bundle

on R1: ae0.0 and ae0.1.

On ae0, traffic control profiles on R1 are configured as follows:

• ae0 (the physical interface level) has a PIR of 450Mbps.

• ae0.0 (VLAN 100 at the logical interface level) has a PIR of 150 Mbps and a CIR of 90

Mbps.

• ae0.1 (VLAN 200 at the logical interface level) has a PIR of 90Mbps and a CIR of 60

Mbps.

In scaledmode, the ae0 PIR is first divided among themember physical interfaces.

Because there are three members, each receives 450 / 3 = 150 Mbps as a derived value.

So the scaled PIR for the members interfaces is 150 Mbps each.

However, there are also two logical interfaces (ae0.0 and ae0.1) and VLANs (100 and

200)onae0. Traffic can leaveonanyof the threephysical interfaces (ge-0/0/1,ge-0/0/2,

or ge-0/0/3) in the bundle. Therefore, two derived logical interfaces are added to the

member links to represent the two VLANs.
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There are now six logical interfaces on the physical interfaces of the links making up the

ae bundle, one set for VLAN 100 and the other for VLAN 200:

• ge-0/0/1.0 and ge-0/0/1.1

• ge-0/0/2.0 and ge-0/0/2.1

• ge-0/0/3.0 and ge-0/0/3.1

The traffic control profile parameters configured on ae0.0 are divided across all the

underlying logical interfaces (the unit 0s). In the same way, the traffic control profile

parameters configured on ae0.1 are divided across all the underlying logical interfaces

(the unit 1s).

Therefore, the derived values of the scaled parameters on the interfaces are:

• For ge-0/0/1.0 and ge-0/0/2.0 and ge-0/0/3.0, eachCIR=90 / 3=30Mbps, and each

PIR = 150 / 3 = 50Mbps.

• For ge-0/0/1.1 and ge-0/0/2.1 and ge-0/0/3.1, each CIR = 60 / 3 = 20Mbps, and each

PIR = 90 / 3 = 30Mbps.

The scaled values are shown in Figure 6 on page 61.

Figure 6: ScaledMode for Aggregated Ethernet Interfaces
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In scaledmode, when a newmember link is added to the bundle, or an existingmember

link is either removed or fails, then the scaling factor (based on the number of active

links) is recomputed and the new scheduler or traffic control profile parameters are

reassigned.Only thePIR,CIR, andbufferparametersare recomputed: all otherparameters

are simply copied at each level.

NOTE: In show class-of-service scheduler-map commands, values derived in

scaledmode insteadofexplicitly configuredare flaggedwith&**sf**n suffix,

where n indicates the value of the scaling factor.

The following sample shows the output for the schedulermapnamed smap-all-abswith

and without a scaling factor:

user@host> show class-of-service scheduler-map
Scheduler map: smap-all-abs, Index: 65452
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Scheduler: q0_sch_abs, Forwarding class: be, Index: 6775
Transmit rate: 40000000 bps, Rate Limit: none, Buffer size: remainder,
Priority: low
    Excess Priority: unspecified
    Drop profiles:
      Loss priority   Protocol    Index    Name
      Low             any             1    <default-drop-profile>
      Medium low      any             1    <default-drop-profile>
      Medium high     any             1    <default-drop-profile>
      High            any             1    <default-drop-profile>

user@host> show class-of-service scheduler-map
Scheduler map: smap-all-abs, Index: 65452

Scheduler: q0_sch_abs&**sf**3, Forwarding class: be, Index: 2128
Transmit rate: 13333333 bps, Rate Limit: none, Buffer size: remainder,
Priority: low
    Excess Priority: unspecified
    Drop profiles:
      Loss priority   Protocol    Index    Name
      Low             any             1    <default-drop-profile>
      Medium low      any             1    <default-drop-profile>
      Medium high     any             1    <default-drop-profile>
      High            any             1    <default—drop—profile>  

NOTE: There can bemultiple scheduler maps created with different scaling
factors, depending on when the child interfaces come up. For example, if
there are only twoactive children onaparent interface, a newschedulermap
with a scaling factor of 2 is created. The scheduler map name is
smap-all-abs&**sf**2.

In replicatedmode, in contrast to scaledmode, the configured scheduler parameters are

simply replicated, not divided, among all member links of the ae bundle.

In replicatedmode, the following scheduler parameter values are replicated among the

member links and logical interfaces:

• When the parameters are configured using traffic control profiles, then the parameters

replicated are the shaping rate, guaranteed rate, and delay buffer rate.

• When the parameters are configured using scheduler maps, then the parameters

replicated are the transmit rate and buffer size.

If the scheduler parameters in the example configuration between routers R1 and R2 are

applied with themember-link-scheduler replicate statement and option, the following

parameters are applied:

• The ae0PIR is copied among themember physical interfaces. Each receives 450Mbps

as a PIR.

• For each logical interface unit .0, the configured PIR and CIR for ae0.0 is replicated

(copied). Each logical interface unit .0 receives a PIR of 150 Mbps and a CIR of 90

Mbps.
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• For each logical interface unit .1, the configured PIR and CIR for ae0.1 is replicated

(copied). Each logical interface unit .1 receives a PIR of 90Mbps and aCIR of 60Mbps.

The replicated values are shown in Figure 7 on page 63.

Figure 7: ReplicatedMode for Aggregated Ethernet Interfaces
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In replicatedmode,whenanewmember link isaddedto thebundle, oranexistingmember

link is either removed or fails, the values are either copied or deleted from the required

levels.

Related
Documentation

How Schedulers Define Output Queue Properties•

• Default Schedulers Overview

• Configuring Schedulers

IncreasingAvailableBandwidthonRich-QueuingMPCsbyBypassing theQueuingChip

Queuing MPCs contain a queuing chip that enables rich-queuing features such as

hierarchical and per-vlan queuing. By default, all traffic passing through an interface on

one of these MPCs also passes through the queuing chip, which decreases the available

bandwidth of the interface. If you do not require hierarchical or per-vlan queuing on a

particular interface of a queuing MPC, you can bypass the queuing chip to increase the

available bandwidth.

To bypass the queuing chip on a queuing MPC, youmust be running Junos OS Release

14.2 or later. You can bypass the queuing chip on the following line cards:

• MPC1 Q

• MPC1E Q

• MPC2 Q

• MPC2 EQ

• MPC2E Q

• MPC2E EQ

• MPC5E Q (2x100GE + 4x10GE MPC5EQ or 6x40GE + 24x10GE MPC5EQ)
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To bypass the queuing chip on an interface on a queuing MPC:

1. Ensure that neither per-unit-scheduler nor hierarchical-scheduler is configured on the

interface.

NOTE: It is not possible to bypass the queuing chip on an interface if
per-unit or hierarchical scheduling is configured on that interface.

2. Enable bypass-queuing-chip on the interface.

For example:

[edit interfaces]
user@router# set interface- name bypass-queuing-chip

3. Commit your changes.

[edit interfaces]
user@router# show
interface-name {
    bypass-queueing-chip;
}

4. Verify your changes.

user@router> show interfaces interface-name
Physical interface: interface-name, Enabled, Physical link is Up
  Interface index: 147, SNMP ifIndex: 524
  Link-level type: Ethernet, MTU: 1514, MRU: 1522, LAN-PHY mode, Speed: 
1000mbps,
  BPDU Error: None, MAC-REWRITE Error: None, Loopback: Disabled, Source 
filtering: Disabled,
  Flow control: Enabled, Auto-negotiation: Enabled, Remote fault: Online
  Pad to minimum frame size: Disabled
  Device flags   : Present Running
  Interface flags: SNMP-Traps Internal: 0x4000
  Link flags     : None
  CoS queues     : 8 supported, 4 maximum usable queues
  Schedulers     : 0, Queuing Chip Bypassed
  Current address: 00:21:59:0f:35:31, Hardware address: 00:21:59:0f:35:31
  Last flapped   : 2014-04-29 14:10:18 PDT (02:27:46 ago)
  Input rate     : 0 bps (0 pps)
  Output rate    : 0 bps (0 pps)
  Active alarms  : None
  Active defects : None
  Interface transmit statistics: Disabled
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Release History Table DescriptionRelease

Tobypass thequeuingchiponaqueuingMPC, youmustbe running Junos
OS Release 14.2 or later.

14.2

Related
Documentation

• bypass-queuing-chip
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PART 2

Hierarchical CoS for Subscriber
Management

• Hierarchical Class of Service for Subscriber Management on page 69

• Applying CoS to Groups of Subscriber Interfaces on page 95

• Configuring Hierarchical Scheduling for MPLS Pseudowire Interfaces on page 117

• Configuring Hierarchical Scheduling for L2TP on page 131

• Preventing Bandwidth Contention on Subscriber Interfaces on page 141

• Configuring Targeted Distribution of Subscribers on Aggregated Ethernet

Interfaces on page 163

• Applying CoS Using Parameters Received from RADIUS on page 183
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CHAPTER 3

HierarchicalClassofService forSubscriber
Management

• Hierarchical Class of Service for Subscriber Management Overview on page 69

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

• Hardware Requirements for Dynamic Hierarchical CoS on page 77

• Configuring Static Hierarchical Scheduling in a Dynamic Profile on page 78

• Configuring Hierarchical CoS for a Subscriber Interface of Aggregated Ethernet

Links on page 79

• Configuring Hierarchical CoS on a Static PPPoE Subscriber Interface on page 80

• Example: Maintaining a Constant Traffic Flow by Configuring a Static VLAN Interface

with a Dynamic Profile for Subscriber Access on page 81

Hierarchical Class of Service for Subscriber Management Overview

The hierarchical class-of-service (HCoS) architecture as supported on fine-grained

queuing MPCs is a powerful feature designed to provide a flexible and scalable CoS

solution in broadband network gateway (BNG) subscriber access applications where

triple-play or business class offerings are enabled through IP CoS.

Hierarchical CoS enables you to apply traffic scheduling and queuing parameters (which

can include a delay-buffer bandwidth) and packet transmission scheduling parameters

(whichcan includebuffermanagementparameters) toan individual subscriber interface

rather than to all interfaces configured on the port. HCoS enables you to dynamically

modify queues when subscribers require services.

The logical interface set construct in a five-level scheduler hierarchy is the key feature

that enables HCoS. The interface set feature allows you to group subscribers into

aggregate classes with specific guaranteed and peak rates that map to service classes.

Service classes ultimatelymap tohowmuch you can charge for thedifferentiated service

levels.

HCoScanbeapplieddynamically through theuseof dynamic traffic profiles andRADIUS

vendor-specific attributes (VSAs).

Dynamic traffic profiles are used to dynamically apply CoS to individual subscribers or

groups of subscribers. This enables you, as a service provider, to deploy a BRAS solution
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without having tomanually provisioneachcustomer. In adynamic traffic profile, variables

are used to represent the values for things like shaping rate and drop priority.

Dynamic traffic profiles are used in conjunction with dynamic profiles. Dynamic profiles

allow you to dynamically provision IP service definitions by creating a template

configuration and having the specific variable values assigned in real time when the

subscriber authenticates to the network.

NOTE: For a complete list of the Junos OS system variables, see:
http://www.juniper.net/techpubs/en_US/junos14.2/topics/reference/general/junos-predefined-variables-table.html

To learnmore about how to useHCoS in conjunctionwith dynamic traffic control profiles

for subscriber management, read the Day One: Dynamic Subscriber Management book.

In addition, the following topics are very helpful:

• Hierarchical Class of Service Overview on page 3

• Subscriber Access Network Overview

• CoS for Subscriber Access Overview

• Subscriber Management Overview

• Class of Service and Subscriber Management Overview

Before applying dynamic HCoS on your network, you should learn about HCoS, define

your needs, plan howyouwant to implementHCoS, and test the operation in a simulated

environment.

Related
Documentation

Hierarchical Class of Service Overview on page 3•

• Hierarchical Class of Service Network Scenarios on page 6

Understanding Hierarchical CoS for Subscriber Interfaces

Hierarchical CoS enables you to apply traffic scheduling and queuing parameters and

packet transmission scheduling parameters to an individual subscriber interface rather

than to all interfaces configured on a port. Hierarchical CoS enables you to dynamically

modify queues when subscribers require services.

Hierarchical CoS is supported on MX Series routers with either Enhanced Queuing DPCs

or queuing MPCs/MICs installed. Beginning with Junos OS Release 16.1, five levels of

hierarchy are supported on MPC5E 3D Q line cards.

Interfaces support up toa five-level CoSscheduling hierarchy that,when fully configured,

consists of the physical interface (level 1), an interface set or underlying interface (level

2), one or more underlying logical interfaces (level 3), one or more session or customer

VLANs(level4), andoneormorequeues (level5).AlthoughallCoSschedulinghierarchies

are five-level, level 1 is always the physical interface and level 5 is always the queue.

Hierarchical schedulingconfigurationsconsist of the typeof interfaces youconfigure—for
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example, a logical interface or an interface set—andwhere those interfaces reside in the

scheduling hierarchy—level 2, level 3, or level 4. Becausemany hierarchical scheduling

configurationsarepossible,weuse the terms two-level hierarchical scheduling, three-level

hierarchical scheduling, four-level hierarchical schedulingin this topic.

Two-Level Hierarchical Scheduling

Two-level hierarchical scheduling limits thenumberofhierarchical levels in the scheduling

hierarchy to two as shown in Figure 5 on page 45. In this configuration, interface sets are

not configured and only the logical interfaces have traffic control profiles (TCPs).

Configuring two levels of hierarchyonMPCs that supportmore levelspreserves resources

and allows the system to scale higher.

Figure 8: Two-Level Hierarchical Scheduling
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In a two-level scheduling hierarchy, all logical interfaces and interface sets share a single

node; no hierarchical relationship is formed.

You control two-level hierarchical scheduling by setting themaximum-hierarchy-levels

option under the [edit interfaces interface-name hierarchical-scheduler] hierarchy to 2:

• If themaximum-hierarchy-levels option is not set, then interface sets can be at either

level 2 or level 3, depending on whether the member logical interfaces within the

interface set have a traffic control profile.

• If any member logical interface has a traffic-control profile, then the interface set is

always a level 2 CoS scheduler node.

• If no member logical interface has a traffic-control profile, the interface set is always

a level 3 CoS scheduler node.

• If themaximum-hierarchy-levelsoption is set, then the interface set can only be at level

3; it cannot beat level 2. In this case, if you configure a level 2 interface set, you generate

Packet Forwarding Engine errors.

Table 11 on page 72 summarizes the interface hierarchy and the CoS scheduler node

levels for two-level hierarchical scheduling.
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Table 11: Two-Level Hierarchical Scheduling—Interface Hierarchy Versus
Scheduling Nodes

Level 3Level 2Level 1

One or more queuesLogical interfacePhysical interface

One or more queuesInterface setPhysical interface

One or more queuesLogical interfacePhysical interface

To configure two-level hierarchical scheduling, include the hierarchical-scheduler

statement at the [edit interfaces interface-name] hierarchy level and set the

maximum-hierarchy-levels option to 2.

[edit interfaces]
interface-name {
hierarchical-scheduler {
maximum-hierarchy-levels 2;

}
}

Three-Level Hierarchical Scheduling

Three-level hierarchical scheduling is supported only on MX Series routers running

MPC/MIC interfaces. Three-level hierarchical scheduling supportsup toeightCoSqueues.

You can configure many different three-level scheduling hierarchies, depending on the

location of the interface set or the use of underlying interfaces. In all variations, the

physical interface is a level 1 CoS scheduler node and the queues reside at the highest

level. Configuring three levels of hierarchy on MPCs that support more levels preserves

resources and allows the system to scale higher.

NOTE: Three-level hierarchical scheduling is supported only on subscriber
interfaces and interface sets running over aggregated Ethernet interfaces on
MPC/MIC interfaces in MX Series routers.

When you use three-level hierarchical scheduling, interface sets can reside at either level

3 or level 4. You can also configure an underlying logical interface at level 3 and a logical

interface at level 4. Table 12 on page 72 summarizes the most common cases of the

interface hierarchy and the CoS scheduler node levels for three-level hierarchical

scheduling.

Table 12:Three-LevelHierarchicalScheduling—InterfaceHierarchyVersus
CoS Scheduling Node Levels

Level 4Level 3Level 2Level 1

One or more queuesLogical interfaceInterface setPhysical interface

One or more queuesInterface setLogical interfacePhysical interface
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Table 12:Three-LevelHierarchicalScheduling—InterfaceHierarchyVersus
CoS Scheduling Node Levels (continued)

Level 4Level 3Level 2Level 1

One or more queuesLogical interfaceUnderlying logical
interface

Physical interface

In three-level hierarchical scheduling, the CoS scheduler nodes at level 1, level 2, and

level 3 form a hierarchical relationship.

With a three-level hierarchical scheduling, logical interfaces can reside at level 2, or they

can reside at level 3 if the logical interface at level 2 is an underlying logical interface.

This is shown in Figure 9 on page 73.

Figure9:Three-LevelHierarchicalScheduling—Logical InterfacesatLevel
3 with Underlying Logical Interfaces at Level 2
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Another possible configuration for three-level hierarchical scheduling is shown in

Figure 10 on page 73. In this configuration, the logical interfaces are located at level 2

and the interface sets are located at level 3.

Figure 10: Three-Level Hierarchical Scheduling—Logical Interfaces at
Level 2 with Interface Sets at Level 3
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To configure three-level hierarchical scheduling, include the implicit-hierarchy option at

the [edit interfaces interface-name hierarchical-scheduler] hierarchy level and optionally
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set themaximum-hierarchy-levels option to 3. (The default value for

maximum-hierarchy-levels is 3.)

[edit interfaces]
interface-name {
hierarchical-scheduler {
implicit-hierarchy;
maximum-hierarchy-levels 3;

}
}

Interface Hierarchy Versus CoS Hierarchy

An interface hierarchy and a CoS scheduling hierarchy are distinctly different. Interface

hierarchy refers to the relationship between the various interfaces—for example, the

relationship between logical interfaces and an interface set, the relationship between a

logical interface and an underlying logical interface, or the relationship between the

physical interface and the logical interface. CoS scheduling hierarchy refers to the

hierarchical relationship between the CoS scheduler nodes. In two-level hierarchical

scheduling, nohierarchy is formedbetween theCoSschedulernodes—the logical interface

and interface set share a single level 2 scheduler node. However, when you use the

implicit-hierarchyoption for three-level hierarchical scheduling, theCoS scheduler nodes

form a scheduling hierarchy.

Figure 11 on page 74 and Figure 12 on page 75 provide two scenarios for this discussion.

Figure 11 on page 74 shows an interface hierarchy where a Gigabit Ethernet interface

(ge-1/0/0) is the physical interface. Two logical interfaces (ge-1/0/0.100 and

ge-1/0/0.101) are configured on the physical interface:

• Logical interface ge-1/0/0.100 is a member of a PPPoE interface set and a Demux

interface set.

• Logical interface ge-1/0/0.101 is a member of a demux interface set.

Figure 11: Logical Interfaces at Level 2 and Interface Sets at Level 3
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Each interface set has a dedicated queue. The CoS scheduler nodes at level 1 (physical

interface), level 2 (underlying logical interfaces), and level 3 (interface sets) form a

scheduling hierarchy.

To configure this scenario, youmust include the implicit-hierarchy option under the

hierarchical-scheduler statement on physical interface ge-1/0/0 and configure and apply

traffic-control profiles on each interface set and underlying logical interface.

Figure 12 on page 75 shows an interface hierarchy where Gigabit Ethernet interface

ge-1/0/0 is the physical interface. Three logical interfaces are configured:

• Two logical interfaces (Pp0.100 and Demux0.100) reside on the underlying logical

interface ge-1/0/0.100.

• A third logical interface (Pp0.101) resides on the underlying logical interface

ge-1/0/0.101.

Figure 12: Logical Interfaces at Level 3 and Underlying Logical Interfaces
at Level 2
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Each logical interfacehasadedicatedqueue. TheCoSscheduler nodesat level 1 (physical

interface), level 2 (underlying logical interfaces), and level 3 (logical interfaces) form a

scheduling hierarchy.

To configure this scenario, youmust include the implicit-hierarchy option under the

hierarchical-scheduler statementonphysical interfaceGE-1/0/0andconfigureandapply

traffic-control profiles on each logical interface and underlying logical interface.

You can configuremany different three-level scheduling hierarchies; Figure 11 on page 74

and Figure 12 on page 75 present just two possible scenarios. Table 12 on page 72

summarizes the possible interface locations and CoS scheduler nodes.

Four-Level Hierarchical Scheduling

Beginning with Junos OS Release 16.1, four-level hierarchical scheduling is supported on

MX Series routers running MPC5E 3D Q interfaces. Four-level hierarchical scheduling
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supports up to eight class of service queues. In four-level scheduling hierarchies, the

physical interface is a level 1 CoS scheduler node and the queues reside at level 5.

NOTE: Four-level hierarchical scheduling is not supported agent circuit
identifier (ACI) or aggregated Ethernet (AE) interfaces.

When you use four-level hierarchical scheduling, interface sets reside at either level 2

and logical interfaces reside at levels 3 and 4. Table 13 on page 76 summarizes themost

common case of the interface hierarchy and the CoS scheduler node levels for four-level

hierarchical scheduling.

Table 13: Four-Level Hierarchical Scheduling—InterfaceHierarchy Versus
CoS Scheduling Node Levels

Level 5Level 4Level 3Level 2Level 1

One or more
queues

Session Logical
Interface (ppp or
dhcp)

Customer VLAN
(C-VLAN)

Interface setPhysical
interface

In four-level hierarchical scheduling, the CoS scheduler nodes at level 1, level 2, level 3,

and level 4 form a hierarchical relationship.

To configure four-level hierarchical scheduling, include the implicit-hierarchy option at

the [edit interfaces interface-name hierarchical-scheduler] hierarchy level and set the

maximum-hierarchy-levels option to 4.

[edit interfaces]
interface-name {
hierarchical-scheduler {
implicit-hierarchy;
maximum-hierarchy-levels 4;

}
}

Release History Table DescriptionRelease

Beginning with Junos OS Release 16.1, four-level hierarchical scheduling is
supported on MX Series routers running MPC5E 3D Q interfaces.

16.1

Related
Documentation

Hardware Requirements for Dynamic Hierarchical CoS on page 77•

• Configuring Hierarchical Schedulers for CoS on page 12

• Configuring Hierarchical CoS for a Subscriber Interface of Aggregated Ethernet Links

on page 79

• Configuring Hierarchical CoS on a Static PPPoE Subscriber Interface on page 80

• CoS Three-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber Interfaces

on page 122

Copyright © 2017, Juniper Networks, Inc.76

Hierarchical Class of Service Feature Guide



• hierarchical-scheduler (Subscriber Interfaces onMX Series Routers) on page 306

Hardware Requirements for Dynamic Hierarchical CoS

Table 14 on page 77 lists the hardware requirements based on subscriber interface type

for hierarchical scheduling in dynamic CoS configurations.

Table 14: Hardware Required for Dynamic Hierarchical CoS Configurations

MPCQ/MICModulesonMX
Series Routers

EQ DPCs onMX Series
RoutersSubscriber Interface TypeDynamicCoSConfiguration

YesYesStatic and dynamic VLANsHierarchical CoS

YesYesStatic and dynamic VLANs
over aggregated Ethernet

YesYesStatic or dynamic IP demux
interfaces

YesYesStatic or dynamic IP demux
interfaces over aggregated
Ethernet

YesNoStatic or dynamic VLAN
demux interfaces

YesNoStatic or dynamic VLAN
demux interfaces over
aggregated Ethernet

YesNoStatic PPPoE interfaces

YesNoDynamic PPPoE interfaces

YesNoStatic or dynamic PPPoE
interfaces over aggregated
Ethernet

YesNoL2TP LAC tunnel over PPP

YesNoL2TP LNS inline service over
PPP

Related
Documentation

Understanding Hierarchical CoS for Subscriber Interfaces on page 70•

• Guidelines for Configuring Dynamic CoS for Subscriber Access
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Configuring Static Hierarchical Scheduling in a Dynamic Profile

You configure static scheduling and queuing in a dynamic profile for subscriber access.

To configure CoS in a dynamic profile for subscriber access using static scheduling and

queuing parameters:

1. Configure the static CoS parameters in the [edit class-of-service] hierarchy.

a. Enable the hierarchical scheduler for the interface.

See “Understanding Hierarchical CoS for Subscriber Interfaces” on page 70.

b. Configure the scheduler map and schedulers.

When you configure static scheduling and queuing in a dynamic profile, you

reference the scheduler map in the dynamic profile.

See Configuring Schedulers.

c. Configure the drop profiles.

See Defining Packet Drop Behavior by Configuring RED Drop Profiles.

d. Configure the forwarding classes.

See Configuring a Custom Forwarding Class for Each Queue.

e. Configure the rewrite-rules and classifier definitions.

See Configuring Rewrite Rules and Configuring Behavior Aggregate Classifiers.

See The Junos OS CoS Components Used to Manage Congestion and Control Service

Levels for information about configuring the remaining CoS parameters.

2. Configure a static or dynamic subscriber interface that can be referenced in the

dynamic profile.

3. Configure CoS parameters in a dynamic profile.

a. Configure the dynamic profile.

See Configuring a Basic Dynamic Profile.

b. Configure traffic shaping and scheduling parameters in the dynamic profile using

a traffic-control profile. Reference the scheduler map you configured in the static

[edit class-of-service] hierarchy.

See Configuring Static Traffic Shaping and Scheduling Parameters in a Dynamic

Profile.
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c. Apply CoS parameters to a subscriber interface by referencing an interface in the

dynamic profile.

See Applying Traffic Shaping and Scheduling to a Subscriber Interface in a Dynamic

Profile.

4. To configure default values for subscribers on login, and enable subscribers to replace

other CoS parameters when replacing services, configure variables in the dynamic

profile.

See “ConfiguringStaticDefaultValues forTrafficSchedulingandShaping”onpage 194.

Related
Documentation

Guidelines for Configuring Dynamic CoS for Subscriber Access•

• CoS for Subscriber Access Overview

• Example: Maintaining a Constant Traffic Flow by Configuring a Static VLAN Interface

with a Dynamic Profile for Subscriber Access on page 81

Configuring Hierarchical CoS for a Subscriber Interface of Aggregated Ethernet Links

You can enable hierarchical CoS on a subscriber interfacewith an underlying aggregated

Ethernet interface.

Before you begin, configure the subscriber interface with aggregated Ethernet.

• To configure a VLAN interface over aggregated Ethernet with link protection, see

Configuring a Static or Dynamic VLAN Subscriber Interface over Aggregated Ethernet

and Configuring Link Protection for Aggregated Ethernet Interfaces.

• To configure a demux subscriber interface:

For static and dynamic IP demux interfaces, see Configuring a Static or Dynamic IP

Demux Subscriber Interface over Aggregated Ethernet.

For static and dynamic VLAN demux interfaces, see Configuring a Static or Dynamic

VLAN Demux Subscriber Interface over Aggregated Ethernet.

BESTPRACTICE: Link protection is not required for IP or demux subscriber
interfaces. We recommend that you enable targeted distribution on the
demux interface toprovideaccuratehierarchical scheduling for these links.
See “Providing Accurate Scheduling for a Demux Subscriber Interface of
Aggregated Ethernet Links” on page 166.

To configure hierarchical CoS on the link aggregation (LAG) bundle:

1. Specify that you want to access the LAG bundle.

user@host# edit interfaces aex
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2. Configure the link aggregation (LAG) bundle with hierarchical scheduler mode.

[edit interfaces aex]
user@host# set hierarchical-scheduler

You can then attach static or dynamic traffic shaping and scheduling parameters at the

aggregated Ethernet logical interface or its underlying physical interface. See:

• Configuring Traffic Scheduling and Shaping for Subscriber Access

• Configuring Schedulers in a Dynamic Profile for Subscriber Access

• Applying Traffic Shaping and Scheduling to a Subscriber Interface in a Dynamic Profile

Related
Documentation

Guidelines for Configuring Dynamic CoS for Subscriber Access•

• Verifying the Scheduling and Shaping Configuration for Subscriber Access

• CoS for Subscriber Access Overview

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

Configuring Hierarchical CoS on a Static PPPoE Subscriber Interface

You can configure hierarchical CoS on a static PPPoE subscriber interface.

Before you begin:

• Configure the static PPPoE subscriber interface.

See Configuring PPPoE.

To configure hierarchical CoS on a static PPPoE subscriber interface:

1. Specify the PPPoE interface that you want to configure.

user@host# edit interfaces pppoe-interface-name

2. Configure the hierarchical scheduler for the interface.

[edit interfaces interface-name]
user@host# set hierarchical-scheduler

3. (Optional) Group the PPPoE interfaces in an interface set.

[edit]
user@host# edit interfaces interface-set interface-set-name

You can now configure static traffic and scheduling parameters for each traffic-control

profile, and attach each traffic-control profile to the PPPoE interface or the PPPoE

interface set. For more information, see Using the CLI to Modify Traffic-Control Profiles

That Are Currently Applied to Subscribers.
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Related
Documentation

For hardware requirements and configuration guidelines, seeGuidelines for Configuring

Dynamic CoS for Subscriber Access

•

• CoS for PPPoE Subscriber Interfaces Overview

• Verifying the Scheduling and Shaping Configuration for Subscriber Access

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

Example: Maintaining a Constant Traffic Flow by Configuring a Static VLAN Interface
with a Dynamic Profile for Subscriber Access

This example shows how to configure a static VLAN interface with a dynamic profile

using static schedulers andCoSparameters for subscriber access tomaintain a constant

traffic flow. The CoS parameters configure a best-effort data service for subscribers.

• Requirements on page 81

• Overview on page 81

• Configuration on page 82

• Verification on page 92

Requirements

Before you begin, be sure that your environment meets the following requirements:

• The interface is hosted on an MX Series router.

• For hierarchical scheduling configurations, hierarchical scheduling is enabled in the

static CLI for the interface referenced in the dynamic profile. If not, the dynamic profile

fails.

• Only one traffic-control-profile is configured under a dynamic profile.

• The output-traffic-control-profile that binds the traffic-control profile to the interface

is defined within the same dynamic profile as the interface.

Overview

In a dynamic profile, you can configure VLAN subscriber interfaces over the following

statically created logical interface types:

• GE—Gigabit Ethernet

• XE—10-Gigabit Ethernet

• AE—Aggregated Ethernet

Topology

We recommend that you configure each subscriber on a statically created VLAN.

Figure 13 on page 82 shows an example of subscriber interfaces on an individual VLAN.
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Figure 13: VLAN Subscriber Interfaces

You can further separate VLANs on subscriber interfaces by configuring aVLAN interface

as the underlying interface for a set of IP demux interfaces.

Configuration

Toconfigurea staticVLAN interfacewithadynamicprofile for subscriber access, perform

these tasks:

• Configuring a Subscriber Interface with a Static VLAN on page 83

• Associating the Dynamic Profile with a Statically Created Interface on page 85

• Configuring the Firewall Filter on page 86

• Configuring Static Schedulers in a Dynamic Profile on page 87

• Associating the Scheduler with a Scheduler Map on page 89

• Configuring and Applying Static Traffic Shaping and Scheduling Parameters in a

Dynamic Profile on page 90

CLI Quick
Configuration

To quickly configure this example, copy the following configuration commands into a
text file, remove any line breaks, and then paste the commands into the CLI at the [edit]
hierarchy level.

set interfaces ge-2/2/0
set interfaces ge-2/2/0 hierarchical-scheduler
set interfaces ge-2/2/0 vlan-tagging
set interfaces ge-2/2/0 vlan-tagging unit 100 vlan-id 100
set interfaces ge-2/2/0 vlan-tagging unit 100 vlan-id 100 family inet
set interfacesge-2/2/0vlan-taggingunit 100vlan-id 100family inetunnumbered-address
lo0.0 preferred-source-address 10.0.0.1

set dynamic-profiles data-service
set dynamic-profiles data-service interfaces $junos-interface-ifd-name
set dynamic-profiles data-service interfaces $junos-interface-ifd-name unit
$junos-underlying-interface-unit

set dynamic-profiles data-service interfaces $junos-interface-ifd-name unit
$junos-underlying-interface-unit family inet

set dynamic-profiles data-service firewall family inet filter filter EF_limit_G=768K
set dynamic-profiles data-service firewall family inet filter filter EF_limit_G=768K term
EF

set dynamic-profiles data-service firewall family inet filter filter EF_limit_G=768K term
default

set dynamic-profiles data-service firewall family inet filter filter EF_limit_G=768K term
EF from forwarding-class EF
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set dynamic-profiles data-service firewall family inet filter filter EF_limit_G=768K term
EF then policer POL_EF_G=768K

set dynamic-profiles data-service firewall family inet filter filter EF_limit_G=768K term
default then accept

set dynamic-profiles data-service class-of-service schedulers be-scheduler
set dynamic-profiles data-service class-of-service schedulers be-scheduler buffer-size
remainder

set dynamic-profiles data-service class-of-service schedulers be-scheduler
drop-profile-map loss-priority any protocol any

set dynamic-profiles data-service class-of-service schedulers be-scheduler
drop-profile-map loss-priority any protocol any drop-profile drop3

set dynamic-profiles data-service class-of-service schedulers be-scheduler priority low
user@host# set dynamic-profiles data-service class-of-service schedulers be-scheduler
transmit-rate percent 40

set dynamic-profiles data-service class-of-service schedulers be-scheduler excess-rate
percent 90

setdynamic-profilesdata-serviceclass-of-serviceschedulersbe-schedulerexcess-priority
high

set dynamic-profiles data-service class-of-service scheduler-maps data-service-map
set dynamic-profiles data-service class-of-service scheduler-maps data-service-map
forwarding-class best-effort

set dynamic-profiles data-service class-of-service scheduler-maps data-service-map
forwarding-class best-effort scheduler be-scheduler

setdynamic-profilesdata-serviceclass-of-servicetraffic-control-profiles tcp-data-service
setdynamic-profilesdata-serviceclass-of-servicetraffic-control-profiles tcp-data-service
scheduler-map data-service-map

setdynamic-profilesdata-serviceclass-of-servicetraffic-control-profiles tcp-data-service
shaping-rate 50k

setdynamic-profilesdata-serviceclass-of-servicetraffic-control-profiles tcp-data-service
guaranteed-rate 10k

setdynamic-profilesdata-serviceclass-of-servicetraffic-control-profiles tcp-data-service
delay-buffer-rate 10k

set dynamic-profiles data-service class-of-service interfaces $junos-interface-ifd-name
unit $junos-underlying-interface-unit output-traffic-control-profile tcp-data-service

Configuring a Subscriber Interface with a Static VLAN

Step-by-Step
Procedure

After you configure a static VLAN interface, you can reference it in a dynamic profile.

Configure the static VLAN interface.1.

[edit]
user@host# set interfaces ge-2/2/0

2. Enable hierarchical scheduling for the interface.

[edit interfaces ge-2/2/0]
user@host# set hierarchical-scheduler

3. Enable VLAN tagging.

[edit interfaces ge-2/2/0]
user@host# set vlan-tagging
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4. Configure the unit and assign a VLAN ID.

[edit interfaces ge-2/2/0 vlan-tagging]
user@host# set unit 100 vlan-id 100

5. Define the family address type (inet for IPv4) for the VLAN interface.

[edit interfaces ge-2/2/0 vlan-tagging unit 100 vlan-id 100]
user@host# set family inet

6. Enable the physical interface to borrow an IP address from the loopback interface

by setting an unnumbered interface address. Configure a secondary IP address on

the loopback interface, lo0.0, and configure it as the preferred source address.

[edit interfaces ge-2/2/0 vlan-tagging unit 100 vlan-id 100 family inet]
user@host# set unnumbered-address lo0.0 preferred-source-address 10.0.0.1

Results Confirm the configuration of the static VLAN interface by entering the show interfaces
configuration command. If the command output does not display the intended
configuration, repeat the instructions in this procedure to correct the configuration.

[edit]
user@host# show interfaces
interfaces {
ge-2/2/0 {
hierarchical-scheduler;
vlan-tagging;
unit 100 {
vlan-id 100;
family inet {
unnumbered-address lo0.0 preferred-source-address 10.0.0.1;

}
}

}
}
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Associating the Dynamic Profile with a Statically Created Interface

Step-by-Step
Procedure

A dynamic profile is a set of characteristics, defined in a type of template, that you can

use toprovidedynamicsubscriberaccessandservices forbroadbandapplications.When

configuring the interface at the [dynamic-profiles profile-name interfaces] hierarchy level

for a dynamic profile, you use variables to specify the interface name and the logical unit

value. When a DHCP subscriber sends a DHCP request to the interface, the dynamic

profile replaces the interfacenamevariable and logical unit namevariablewith theactual

interface name and logical unit number of the interface that received the DHCP request.

NOTE: Configuration of the interface name variable and logical interface
name variable at the [edit dynamic-profiles profile-name interfaces] hierarchy

level is required for a dynamic profile to function.

1. Create the new dynamic profile for data services for subscribers.

[edit]
user@host# set dynamic-profiles data-service

2. Define the interface-name variable statement with the internal

$junos-interface-ifd-namevariableusedby the router tomatch the interfacename
of the receiving interface.

[edit dynamic-profiles data-service]
user@host# set interfaces $junos-interface-ifd-name

3. Define the unit statement with the internal variable.

• When referencing an existing interface, specify the

$junos-underlying-interface-unit variable used by the router to match the unit
value of the receiving interface.

• When creating dynamic interfaces, specify the $junos-interface-unit variable
used by the router to generate a unit value for the interface.

[edit dynamic-profiles data-service interfaces $junos-interface-ifd-name]
user@host# set unit $junos-underlying-interface-unit

or

[edit dynamic-profiles data-service interfaces $junos-interface-ifd-name]
user@host# set unit $junos-interface-unit

4. Define the family address type (inet for IPv4) for the$junos-interface-unit variable.

[edit dynamic-profiles data-service interfaces $junos-interface-ifd-name unit
$junos-underlying-interface-unit]

user@host# set family inet
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Results Confirm the configuration of the dynamic profile by entering the show dynamic-profiles
configuration command. If the command output does not display the intended
configuration, repeat the instructions in this procedure to correct the configuration.

[edit]
user@host# show dynamic-profiles
dynamic-profiles {
data-service {
interfaces {
$junos-interface-ifd-name {
unit $junos-underlying-interface-unit {
family inet;

}
}

}
}

}

Configuring the Firewall Filter

Step-by-Step
Procedure

To configure a static VLAN interface with a dynamic profile for subscriber access, you

can configure a firewall filter to provide enhanced security by blocking packets based on

various match criteria, such as subjecting traffic to a policer for rate limiting, assigning

the traffic to a class-of-service (CoS) forwarding class for later queuing and packet

rewrite operations, or directing traffic to a specific routing instance.

1. Configure the family address type (inet for IPv4) for the firewall filter and specify

the filter name.

We recommendthat younamethe filter something that indicates the filter’spurpose.

In this example, we use the bandwidth limit settings.

[edit dynamic-profiles data-service]
user@host# set firewall family inet filter EF_limit_G=768K

2. Specify the term names for the filter. Make each term name unique and represent

what its function is. The first termmatches traffic that has been classified into the

Expedited Forwarding (EF) class, and the second termmatches all non-EF traffic.

[edit dynamic-profiles data-service firewall family inet filter EF_limit_G=768K]
user@host# set term EF
user@host# set term default

3. In each firewall filter term, specify the conditions used to match components of a

packet. Configure the first term tomatch all traffic classified as EF class.

[edit dynamic-profiles data-service firewall family inet filter EF_limit_G=768K term
EF]

user@host# set from forwarding-class EF

4. Specify the actions to takewhen the packetmatches the condition in the first term.

Send the EF traffic to the policer named POL_EF_G=768K.
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[edit dynamic-profiles data-service firewall family inet filter EF_limit_G=768K term
EF]

user@host# set then policer POL_EF_G=768K

5. Specify the action to take when the packet matches the condition in the second

term. All non-EF packet traffic is accepted.

[edit dynamic-profiles data-service firewall family inet filter EF_limit_G=768K term
default]

user@host# set then accept

Results Confirm the configuration by entering the show dynamic-profiles data-service firewall
configuration command. If the command output does not display the intended
configuration, repeat the instructions in this procedure to correct the configuration.

[edit]
user@host# show dynamic-profiles data-service firewall
family inet {
filter EF_limit_G=768K {
term EF {
from {
forwarding-class EF;

}
then policer POL_EF_G=768K;

}
term default {
then accept;

}
}

}

Configuring Static Schedulers in a Dynamic Profile

Step-by-Step
Procedure

You can configure static scheduling and queuing parameters in a dynamic profile for

subscriber access. Schedulers are part of the basic class-of-service (CoS) infrastructure.

Youmust define at least one scheduler per forwarding class. Schedulers indicate a

forwarding class’s priority, transmit weight, and buffer size, as well as various shaping

and rate control mechanisms.

1. Specify the best-effort scheduler for which you want to configure parameters.

[edit dynamic-profiles data-service class-of-service]
user@host# set schedulers be-scheduler

NOTE: Set schedulers to the name of the scheduler to be configured or

to the Junos OS predefined variable ($junos-cos-scheduler) used for

dynamic subscriber interfaces. The predefined variable is replacedwith
theschedulernameobtained fromtheRADIUSserverwhenasubscriber
authenticatesover the interface towhich thedynamicprofile isattached.
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2. (Optional) Configure the buffer size to use the remaining buffer available.

This parameter allows you to specify an explicit buffer size, either as a percent of

interface speed or as a function of time (specified in microseconds).

[edit dynamic-profiles data-service class-of-service schedulers be-scheduler]
user@host# set buffer-size remainder

3. (Optional) Configure the drop-profile map to associate one or more drop profiles

with a queue.

Thedefault randomearly detection (RED)dropprofile is usedwhennoexplicit drop

profile mapping is specified. Specify a packet-loss priority (PLP) level of any, and

for the specified scheduler to accept any protocol type.

[edit dynamic-profiles data-service class-of-service schedulers be-scheduler]
user@host# set drop-profile-map loss-priority any protocol any

4. (Optional) Configure the drop profile to map a fill level (fullness of a queue) to a

drop probability (probability that a packet is dropped).

[edit dynamic-profiles data-service class-of-service schedulers be-scheduler
drop-profile-map loss-priority any protocol any]

user@host# set drop-profile drop3

You enable RED by applying a drop profile to a scheduler.

5. (Optional) Configure the queue’s scheduler priority to a specific level (low) for

guaranteed rate traffic.

[edit dynamic-profiles data-service class-of-service schedulers be-scheduler]
user@host# set priority low

6. (Optional) Configure the queue’s transmit weight [in bits per second (bps)] or as

a percentage of transmission capacity.

[edit dynamic-profiles data-service class-of-service schedulers be-scheduler]
user@host# set transmit-rate percent 40

The transmit rate guarantees the rate for the queue, assuming no priority-based

starvation occurs.When you do not specify a transmit weight, or when the transmit

rate is reached, the queue can only send excess-rate traffic because that queue’s

priority is demoted to the excess region. A percentage of zero (0) drops all packets

in the queue.

7. (Optional) Configure the queue’s weight as either a percentage, or a proportion, for

any unused bandwidth traffic to share.

[edit dynamic-profiles data-service class-of-service schedulers be-scheduler]
user@host# set excess-rate percent 90

Behavior varies based on interface mode, explicit configuration, and whether any

otherqueueshaveexplicitweight configured.Bydefault, excessbandwidthbetween

the guaranteed and shaped rate is shared equally among queues.
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8. (Optional) Configure the priority of how excess bandwidth traffic is sent on a

scheduler in a dynamic profile.

[edit dynamic-profiles data-service class-of-service schedulers be-scheduler]
user@host# set excess-priority high

To prevent the queue from sending any excess rate traffic, set to none.

Results Confirm the configuration of the scheduler with static values in the dynamic profile by

entering the showdynamic-profilesdata-serviceclass-of-serviceconfigurationcommand.

If thecommandoutputdoesnotdisplay the intendedconfiguration, repeat the instructions

in this procedure to correct the configuration.

[edit]
user@host# show dynamic-profiles data-service class-of-service
class-of-service {
schedulers {
be-scheduler {
buffer-size remainder;
drop-profile-map loss-priority any protocol any drop-profile drop3;
priority low;
transmit-rate percent 40;
excess-rate percent 90;
excess-priority high;

}
}

}

Associating the Scheduler with a Scheduler Map

Step-by-Step
Procedure

After you define your schedulers, youmust link them to a set of queues on a logical

interface using a scheduler map. Applying a scheduler map to an interface places the

related set of schedulers and drop profiles into effect.

1. Configure the scheduler map name.

[edit dynamic-profiles data-service class-of-service]
user@host# set scheduler-maps data-service-map

2. Configure a forwarding class to associate a scheduler with a scheduler map.

[edit dynamic-profiles data-service class-of-service scheduler-maps
data-service-map]

user@host# set forwarding-class best-effort

3. Associate the scheduler you previously defined (be-scheduler) with the scheduler
map.

[edit dynamic-profiles data-service class-of-service scheduler-maps
data-service-map forwarding-class best-effort]

user@host# set scheduler be-scheduler
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Results Confirm the configuration of the scheduler map by entering the show dynamic-profiles

data-service class-of-service scheduler-maps configuration command. If the command

output does not display the intended configuration, repeat the instructions in this

procedure to correct the configuration.

[edit]
user@host# show dynamic-profiles data-service class-of-service scheduler-maps
scheduler-maps {
data-service-map {
forwarding-class best-effort scheduler be-scheduler;

}
}

Configuring and Applying Static Traffic Shaping and Scheduling Parameters in a
Dynamic Profile

Step-by-Step
Procedure

Configure static traffic shaping and scheduling parameters in a traffic-control profile. A

traffic-control profile is a generic class-of-service (CoS) container that you can apply at

all points of a CoS hierarchy to affect the committed information rate (CIR), peak

information rate (PIR), andexcessbandwidthhandling.Youcanspecify the traffic-control

profile at theport, logical interface, or logical interface-set level. The traffic-control profile

also references the scheduler map.

1. Create the traffic-control profile and assign it a name.

[edit dynamic-profiles data-service class-of-service]
user@host# edit traffic-control-profiles tcp-data-service

2. Apply the static scheduler map, data-service-map, that you previously configured.

[edit dynamic-profiles data-service class-of-service traffic-control-profiles
tcp-data-service]

user@host# set scheduler-map data-service-map

3. Configure the shaping rate [in bits per second (bps)] to use for the scheduler in the

dynamic profile.

[edit dynamic-profiles data-service class-of-service traffic-control-profiles
tcp-data-service]

user@host# set shaping-rate 50k

Theshaping rateplacesamaximumlimit onaqueue’s transmit capacity. Bydefault,

the shaping rate is equal to the interface speed/shaping rate enabling the queue

to send a the full rate of the interface.

4. Configure the guaranteed rate [in bits per second (bps)] to use for the scheduler

in the dynamic profile.

[edit dynamic-profiles data-service class-of-service traffic-control-profiles
tcp-data-service]

user@host# set guaranteed-rate 10k
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The guaranteed rate is the minimum bandwidth the queue can receive; if excess

physical interface bandwidth is available for use, the logical interface can receive

more than the guaranteed rate provisioned for the interface, depending on how you

choose to manage excess bandwidth and the interface’s mode of PIR compared

to CIR/PIR.

5. Configure thedelay-buffer rate [in bits per second (bps)] basedon thedelay-buffer

calculation.

[edit dynamic-profiles data-service class-of-service traffic-control-profiles
tcp-data-service]

user@host# set delay-buffer-rate 10k

The delay buffer rate setting at one level of the hierarchy becomes the reference

bandwidth used at the next higher level, and the sum of the reference bandwidth

cannot exceed the value used at a lower level. If you do not include this statement,

the delay-buffer rate is based on the guaranteed rate if one is configured, or on the

shaping rate if no guaranteed rate is configured.

6. After you configure the traffic shaping and schedulingCoSparameters in adynamic

profile, you apply them to an interface. The output traffic-control profile enables

you to provide traffic scheduling to the interface.

Configure the interface name and logical interface using a variable, and apply the

output traffic-control profile to the interface. Specify the previously defined

traffic-control profile, tcp-data-service.

[edit dynamic-profiles data-service class-of-service]
user@host# set interfaces $junos-interface-ifd-name unit
$junos-underlying-interface-unit output-traffic-control-profile tcp-data-service

Results Confirm the configuration and application of the static traffic shaping and scheduling

parameters by entering the show dynamic-profiles configuration command. If the

command output does not display the intended configuration, repeat the instructions in

this procedure to correct the configuration.

[edit]
user@host# show dynamic-profiles
dynamic-profiles {
data-service {
class-of-service {
interfaces {
$junos-interface-ifd-name {
unit $junos-underlying-interface-unit {
output-traffic-control-profile tcp-data-service;

}
}

}
traffic-control-profiles {
tcp-data-service {
scheduler-map data-service-map;
shaping-rate 50k;
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guaranteed-rate 10k;
delay-buffer-rate 10k;

}
}

}
}

}

Verification

Confirm that the configuration is working properly.

• Verifying Traffic Shaping and Scheduling Profiles for Subscriber Access on page 92

• Verifying the Mapping of Schedulers for Subscriber Access on page 92

Verifying Traffic Shaping and Scheduling Profiles for Subscriber Access

Purpose View the class-of-service (CoS) configurations that are referenced in a dynamic profile

for subscriber access.

Action user@host> show class-of-service traffic-control-profile
Traffic control profile: tcp-data-service, Index: 57625
  Shaping rate: 50000
  Scheduler map: data-service-map
  Delay Buffer rate: 10000
  Guaranteed rate: 10000

Meaning The Shaping rate, Delay Buffer rate, and Guaranteed rate fields indicate rates of 50,000

bps, 10,000 bps, and 10,000 bps, respectively, for the traffic-control profile.

Verifying theMapping of Schedulers for Subscriber Access

Purpose Display the mapping of schedulers to forwarding classes and a summary of scheduler

parameters for each entry.

Action user@host> show class-of-service scheduler-map
Scheduler map: data-service-map, Index: 84

  Scheduler: be-scheduler, Index: 8721, Forwarding class:  best-effort
   Transmit rate: 40 percent, Rate Limit: none, Maximum buffer delay: 39 ms,
   Priority: low
   Drop profiles:
    Loss priority   Protocol    Index    Name
     Any            Any         8724     drop3     

Meaning The Scheduler map field indicates the parameters are for the best-effort scheduler. The

Transmit rate field shows 40 percent; the Rate Limit field indicates no limit; and the Drop

profiles fields are for drop3.
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Related
Documentation

• CoS for Subscriber Access Overview

• Guidelines for Configuring Dynamic CoS for Subscriber Access

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70
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CHAPTER 4

Applying CoS to Groups of Subscriber
Interfaces

• CoS for Interface Sets of Subscribers Overview on page 95

• Configuring an Interface Set of Subscribers in a Dynamic Profile on page 98

• Example: Configuring a Dynamic Interface Set of VLAN Subscribers on page 99

• Example:ConfiguringaDynamicServiceVLAN InterfaceSetofSubscribers inaDynamic

Profile on page 112

CoS for Interface Sets of Subscribers Overview

Interface sets enable service providers to group logical interfaces so they can apply CoS

parameters to all of the traffic in the group.

Interface sets are beneficial for various scenarios in a subscriber access network. For

example, you can use an interface set to configure a local loop with a small number of

subscribers. Interface sets are also useful for grouping a large number of subscribers into

a particular service class or for defining traffic engineering aggregates for DSLAMs.

• Guidelines for Configuring Dynamic Interface Sets in a Subscriber Access

Network on page 96
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Guidelines for Configuring Dynamic Interface Sets in a Subscriber Access Network

Interface sets enable service providers to group logical interfaces so they can apply CoS

parameters to all of the traffic in the group.

Interface sets are beneficial for various scenarios in a subscriber access network. For

example, you can use an interface set to configure a local loop with a small number of

subscribers. Interface sets are also useful for grouping a large number of subscribers into

a particular service class or for defining traffic engineering aggregates for DSLAMs.

When configuring interface sets for subscriber access, keep the following guidelines in

mind:

• You can configure interface sets of VLAN demux, PPPoE, or demux interfaces over

aggregated Ethernet interfaces.

• An interface can only belong to one interface set. If you try to add the same interface

to different interface sets, the commit operation fails.

• You configure the interface set and the traffic scheduling and shaping parameters in

a dynamic profile. However, youmust apply the traffic-control profile to the interface

set in the static [edit class-of-service] hierarchy.

NOTE: This rule applies to all interface sets except ACI sets.

• The$junos-interface-set-namepredefinedvariable is availableonly forRADIUSAccept

messages; change of authorization (CoA) requests are not supported.

• The$junos-svlan-interface-set-namepredefinedvariable locally generatesan interface

set name for use by dual-tagged VLAN interfaces based on the outer tag of the

dual-tagged VLAN. The format of the generated variable is physical_interface_name -

outer_VLAN_tag. For example, an aggregated Ethernet interface “ae0,” with a

dual-tagged VLAN interface that has an outer tag of “111,” results in a

$junos-svlan-interface-set-name dynamic variable of “ae0-111”. Similarly, a

non-aggregated Ethernet interface of ge-1/1/0, with the same dual-tagged VLAN

interface that has an outer tag of “111,” results in a $junos-svlan-interface-set-name

dynamic variable of “ge-1/1/0-111”.

• The$junos-phy-ifd-interface-set-namepredefinedvariable locallygeneratesan interface

set name associated with the underlying physical interface in a dynamic profile. This

predefined variable enables you to group all the subscribers on a specific physical

interface so that you can apply services to the entire group of subscribers.

Another use case for this predefined variable is to conserve CoS resources in a mixed

business and residential topology by collecting the residential subscribers into an

interface set associated with the physical interface, so that a level 2 node is used for

the interface set rather than for each residential interface. Otherwise, because the

businessand residential subscribers share the same interfaceandbusiness subscribers

require three levels of CoS, then three levels are configured for each residential

subscriber. That results in an unnecessary level 2 node being consumed for each

residential connection, wasting CoS resources.
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• The $junos-tagged-vlan-interface-set-name predefined variable locally generates an

interface set name used for grouping logical interfaces stacked over logical stacked

VLAN demux interfaces for either a 1:1 (dual-tagged; individual client) VLAN or N:1

(single tagged; service) VLAN. The format of the generated variable differs with VLAN

type as follows:

• Dual-tagged (client) VLAN—physical_interface_name - outer_VLAN_tag -

inner_VLAN_tag. For example, an aggregated Ethernet interface “ae0,” with a

dual-tagged VLAN interface that has an outer tag of “111” and an inner tag of “200,”

results ina$junos-tagged-vlan-interface-set-namedynamicvariableof “ae0-200-111”.

Similarly, anon-aggregatedEthernet interfaceofge-1/1/0,with thesamedual-tagged

VLAN interface that has an outer tag of “111” and an inner tag of “200,” results in a

$junos-tagged-vlan-interface-set-name dynamic variable of “ge-1/1/0-200-111”.

• Single tagged (service) VLAN—physical_interface_name -VLAN_tag. For example, an

aggregated Ethernet interface “ae0,” with an N:1 VLAN using the single tag of “200,”

results in a $junos-tagged-vlan-interface-set-name dynamic variable of “ae0-200”.

Similarly, a non-aggregated Ethernet interface of ge-1/1/0, with the same N:1 VLAN

using the single tag of “200,” results in a $junos-tagged-vlan-interface-set-name

dynamic variable of “ge-1/1/0-200”.

• All dynamic demux, dual-tagged VLAN logical interfaces with the same outer VLAN

tag and physical interface are assigned to the same interface set and all CoS values

provisioned with the dynamic profile are applied to the interfaces that are part of the

set.

• The interface set namemust be explicitly referenced in the CoS configuration as part

of the static configuration outside of the dynamic profile. The CoS configuration is

static and the interface set namemust be statically referenced.

NOTE: This rule applies to all interface sets except ACI sets.

• RADIUS can return an access-acceptmessage under certain conditions. A configured

RADIUS VSA for the interface set name takes precedence over the locally generated

variable on the router. This means that if the interface-set-name VSA is configured on

RADIUS, the router continues to use this variable instead of the locally generated value

from the dynamic variable.

• Sets of aggregated Ethernet interfaces are supported on MPC/MIC interfaces on MX

Series routers only.

• The supported interface stacks for aggregated Ethernet in an interface set include

VLAN demux interfaces, IP demux interfaces, and PPPoE logical interfaces over VLAN

demux interfaces.

• The link membership list and scheduler mode of the interface set are inherited from

theunderlying aggregatedEthernet interfaceoverwhich the interface set is configured.
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• When an aggregated Ethernet interface operates in link protection mode, or if the

scheduler mode is configured to replicate member links, the scheduling parameters

of the interface set are copied to each of the member links.

• If the scheduler mode of the aggregated Ethernet interface is set to scale member

links, the scheduling parameters are scaled based on the number of active member

links and applied to each of the aggregated interface member links.

Related
Documentation

Configuring an Interface Set of Subscribers in a Dynamic Profile on page 98•

• Example:ConfiguringaDynamicServiceVLAN InterfaceSetofSubscribers inaDynamic

Profile on page 112

Configuring an Interface Set of Subscribers in a Dynamic Profile

Interface sets enable you to provide hierarchical scheduling to a group of subscriber

interfaces.

Before you begin, configure the subscriber interfaces that you intend to include in the

interface set.

To configure an interface set of subscriber interfaces:

1. Configure the interface set in the dynamic profile.

[edit dynamic-profiles profile-name interfaces]
user@host#edit interface-set interface-set-name

Replacing the interface-set-name variable with the $junos-interface-set-name,

$junos-svlan-interface-set-name, or$junos-tagged-vlan-interface-set-namepredefined

variable. The interface set is created dynamically when the subscriber logs in.

2. Include the interfaces within the dynamic interface-set.

[editdynamic-profilesprofile-name interfaces interface-set$junos-interface-set-name]
user@host# set interface interface-name unit logical-unit-number

3. Apply traffic shaping and queuing parameters to the interface set.

TIP: Youmustconfigure the interfaceset in thestatic [editclass-of-service]

hierarchy, not in the [edit dynamic-profiles] hierarchy.

[edit class-of-service interfaces]
user@host# edit interface-set interface-set-name
[edit class-of-service interfaces interface-set interface-set-name]
user@host# set output-traffic-control-profile profile-name

Related
Documentation

CoS for Interface Sets of Subscribers Overview on page 95•

• Guidelines for Configuring Dynamic CoS for Subscriber Access
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• CoS for Interface Sets of Subscribers Overview on page 95

• Example: Configuring a Dynamic Interface Set of VLAN Subscribers on page 99

• CoS for Aggregated Ethernet Subscriber Interfaces Overview

Example: Configuring a Dynamic Interface Set of VLAN Subscribers

• Requirements on page 99

• Overview on page 99

• Configuring the Dynamic VLANs on page 99

• Configuring Dynamic Traffic Scheduling and Shaping on page 101

• Configuring the Interface Set in the Dynamic Profile on page 105

• Configuring DHCP Access on page 106

• Configuring RADIUS Authentication on page 107

• Verification on page 112

Requirements

This example uses the following software and hardware components:

• MX Series Router with MPCs

Overview

In this example, thenetworkadministrator groupsdynamicVLAN interfaces inan interface

set.The interfaceset is configured inadynamicprofile, andenableshierarchical scheduling

for the VLAN interfaces for a multiplay service.

DHCP is used as the access method, and RADIUS is used as the authentication method

for the interfaces associated with the interface set.

Configuring the Dynamic VLANs

CLI Quick
Configuration

To quickly configure the dynamic VLANs, copy the following commands and paste them

into the router terminal window:

[edit]
edit dynamic-profiles vlan-prof
edit interfaces $junos-interface-ifd-name unit $junos-interface-unit
set vlan-id $junos-vlan-id
set demux-source inet
set family inet unnumbered-address lo0.0 preferred-source-address 203.0.113.32
top
edit interfaces ge-1/0/0
set hierarchical-scheduler
set vlan-tagging
edit auto-configure vlan-ranges dynamic-profile vlan-prof
set ranges any
set accept inet
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top
set interfaces lo0 unit 0 family inet address 203.0.113.32/32

Configuring the Dynamic Profile for the Autoconfigured VLANs

Step-by-Step
Procedure

In this section, youcreateadynamicprofile for theVLAN IDs tobeautomatically assigned

when subscribers log in.

To configure the dynamic profile for the VLANs:

1. Configure the dynamic profile.

[edit]
user@host#edit dynamic-profile vlan-prof

2. Configure the interfaces.

[edit dynamic-profiles vlan-prof]
user@host#edit interfaces $junos-interface-ifd-name unit $junos-interface-unit

3. Add the VLAN ID variable.

[edit dynamic-profiles vlan-prof interfaces $junos-interface-ifd-name unit
$junos-interface-unit]

user@host#set vlan-id $junos-vlan-id

4. Configure the demux source as IPv4.

[edit dynamic-profiles vlan-prof interfaces $junos-interface-ifd-name unit
$junos-interface-unit]

user@host#set demux-source inet

5. Configure the family.

[edit dynamic-profiles vlan-prof interfaces $junos-interface-ifd-name unit
$junos-interface-unit]

user@host#set family inet unnumbered-address lo0.0 preferred-source-address
203.0.113.32

Configuring the VLAN Interfaces

Step-by-Step
Procedure

To configure the VLAN interfaces:

Create the VLAN interface.1.

[edit]
user@host# edit interfaces ge-1/0/0

2. Enable hierarchical scheduling.

[edit interfaces ge-1/0/0]
user@host# set hierarchical-scheduler
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3. Configure VLAN tagging.

[edit interfaces ge-1/0/0]
user@host# set vlan-tagging

4. Configure auto-configuration for the dynamic profile.

[edit interfaces ge-1/0/0]
user@host# edit auto-configure vlan-ranges dynamic-profile vlan-prof

5. Configure any VLAN ID range.

[edit interfaces ge-1/0/0 auto-configure vlan-ranges dynamic-profile vlan-prof]
user@host# set ranges any

6. Specify IPv4 traffic for the VLAN.

[edit interfaces ge-1/0/0 auto-configure vlan-ranges dynamic-profile vlan-prof]
user@host# set accept inet

Configuring the Loopback Interface

Step-by-Step
Procedure

To configure the loopback interface:

Create the loopback interface.1.

[edit]
user@host# edit interfaces lo0

2. Configure the unit and the family.

[edit intefaces lo0]
user@host# set unit 0 family inet address 203.0.113.32/32

Configuring Dynamic Traffic Scheduling and Shaping

CLI Quick
Configuration

To quickly configure the traffic scheduling and shaping parameters, copy the following

commands and paste them into the router terminal window:

[edit]
edit dynamic-profilesmultiplay class-of-service schedulers be_sch
set transmit-rate percent 12
set buffer-size percent 12
set priority low
up
edit ef_sch
set transmit-rate percent 12
set buffer-size percent 12
set priority low
up
edit af_sch
set transmit-rate percent 12
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set buffer-size percent 12
set priority low
up
edit nc_sch
set transmit-rate percent 12
set buffer-size percent 12
set priority low
up
edit voice_sch
set transmit-rate percent 12
set buffer-size percent 12
set priority low
up
edit video_sch
set transmit-rate percent 12
set buffer-size percent 12
set priority low
up
edit game_sch
set transmit-rate percent 12
set buffer-size percent 12
set priority low
up
edit data_sch
set transmit-rate percent 12
set buffer-size percent 12
set priority low
up 2
edit scheduler-maps all_smap
set forwarding-class be scheduler be_sch
set forwarding-class ef scheduler ef_sch
set forwarding-class af scheduler af_sch
set forwarding-class nc scheduler nc_sch
set forwarding-class voice scheduler voice_sch
set forwarding-class video scheduler video_sch
set forwarding-class game scheduler game_sch
set forwarding-class data scheduler data_sch
up 2
edit traffic-control-profilesmultiplay
set scheduler-map all_smap
set shaping-rate 100m
set guaranteed-rate 20m

Configuring the Schedulers in the Dynamic Profile

Step-by-Step
Procedure

In this section, you create a dynamic profile for the multiplay service and configure

scheduling and shaping.

To configure the schedulers:

1. Create themultiplay dynamic profile.

[edit]
user@host# edit dynamic-profilesmultiplay class-of-service schedulers
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2. Configure the best effort scheduler.

[edit dynamic-profiles multiplay class-of-service schedulers]
user@host# edit be_sch
user@host# set transmit-rate percent 12
user@host# set buffer-size percent 12
user@host# set priority low

3. Configure the expedited forwarding scheduler.

[edit dynamic-profiles multiplay class-of-service schedulers]
user@host# edit ef_sch
user@host# set transmit-rate percent 12
user@host# set buffer-size percent 12
user@host# set priority low

4. Configure the assured forwarding scheduler.

[edit dynamic-profiles multiplay class-of-service schedulers]
user@host# edit af_sch
user@host# set transmit-rate percent 12
user@host# set buffer-size percent 12
user@host# set priority low

5. Configure the network control scheduler.

[edit dynamic-profiles multiplay class-of-service schedulers]
user@host# edit nc_sch
user@host# set transmit-rate percent 12
user@host# set buffer-size percent 12
user@host# set priority low

6. Configure the voice scheduler.

[edit dynamic-profiles multiplay class-of-service schedulers]
user@host# edit voice_sch
user@host# set transmit-rate percent 12
user@host# set buffer-size percent 12
user@host# set priority low

7. Configure the video scheduler.

[edit dynamic-profiles multiplay class-of-service schedulers]
user@host# edit video_sch
user@host# set transmit-rate percent 12
user@host# set buffer-size percent 12
user@host# set priority low

8. Configure the gaming scheduler.

[edit dynamic-profiles multiplay class-of-service schedulers]
user@host# edit game_sch
user@host# set transmit-rate percent 12
user@host# set buffer-size percent 12
user@host# set priority low
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9. Configure the data scheduler.

[edit dynamic-profiles multiplay class-of-service schedulers]
user@host# edit data_sch
user@host# set transmit-rate percent 12
user@host# set buffer-size percent 12
user@host# set priority low

Configuring the Scheduler Map in the Dynamic Profile

Step-by-Step
Procedure

To configure the scheduler map:

Configure the scheduler map for all of the services.1.

[edit dynamic-profiles multiplay class-of-service]
user@host# edit scheduler-maps all_smap

2. Configure the forwarding classes for each service in the scheduler map.

[edit dynamic-profiles multiplay class-of-service scheduler-maps all_smap]
user@host# set forwarding-class be scheduler be_sch
user@host# set forwarding-class ef scheduler ef_sch
user@host# set forwarding-class af scheduler af_sch
user@host# set forwarding-class nc scheduler nc_sch
user@host# set forwarding-class voice scheduler voice_sch
user@host# set forwarding-class video scheduler video_sch
user@host# set forwarding-class game scheduler game_sch
user@host# set forwarding-class data scheduler data_sch

Configuring the Traffic-Control Profile in the Dynamic Profile

Step-by-Step
Procedure

To configure the traffic-control profile the interface set:

Configure the traffic-control profile.1.

[edit dynamic-profiles multiplay class-of-service]
user@host# edit traffic control-profilesmultiplay

2. Configure the scheduler map.

[edit dynamic-profiles multiplay class-of-service traffic control-profiles multiplay]
user@host# set scheduler-map all_smap

3. Configure the shaping rate.

[edit dynamic-profiles multiplay class-of-service traffic control-profiles multiplay]
user@host# set shaping-rate 100m

4. Configure the guaranteed rate.

[edit dynamic-profiles multiplay class-of-service traffic control-profiles multiplay]
user@host# set guaranteed-rate 20m
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Configuring the Interface Set in the Dynamic Profile

CLI Quick
Configuration

To quickly configure the interface set, copy the following commands and paste them

into the router terminal window:

[edit]
edit dynamic-profilesmultiplay
edit interfaces interface-set $junos-interface-set-name
set interface $junos-interface-ifd-name unit $junos-underlying-interface-unit
top
edit class-of-service interfaces interface-set
set output-traffic-control-profile multiplay

Configuring the Interfaces for the Interface Set

Step-by-Step
Procedure

To configure the interface variable for the interface set:

Configure the dynamic profile for the interface set.1.

[edit]
user@host#edit dynamic-profilesmultiplay

2. Configure the interface using the Junos OS predefined variable.

[edit dynamic-profiles multiplay]
user@host#edit interfaces $junos-interface-ifd-name unit
$junos-underlying-interface-unit

3. Configure the family.

[edit dynamic-profiles multiplay interfaces $junos-interface-set-name unit
$junos-underlying-interface-unit]

user@host#set family inet unnumbered-address lo0.0 preferred-source-address
203.0.113.32

Configuring the Interface Set

Step-by-Step
Procedure

To configure the interface set:

Configure the interface set using the Junos OS predefined variable.1.

[edit dynamic-profiles multiplay]
user@host#edit interfaces interface-set $junos-interface-set-name

2. Add the dynamic VLAN interfaces to the interface set.

[edit dynamic-profiles multiplay interfaces $junos-interface-set-name]
user@host#set interface $junos-interface-ifd-name unit
$junos-underlying-interface-unit
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Applying the Traffic-Control Profile to the Interface Set

Step-by-Step
Procedure

You apply the traffic-control profile outside of the dynamic profile in the [edit

class-of-service] hierarchy.

To apply the traffic-control profile:

1. Specify the interface set to which you want to apply the traffic-control profile.

[edit class-of-service]
user@host#edit interfaces interface-set dynamic-set

2. Attach theoutput traffic-controlprofiledefined in thedynamicprofile to the interface

set.

[edit class-of-service interfaces]
user@host#set output-traffic-control-profile multiplay

Configuring DHCP Access

CLI Quick
Configuration

To quickly configure DHCP access, copy the following commands and paste them into

the router terminal window:

[edit]
edit system services dhcp-local-server authentication
set password $ABC123
set username-include user-prefix multiplay
up 1
set dynamic-profile dhcp-vlan-prof aggregate-clients replace
set group vlans interface ge-1/0/0
top
edit access address-assignment pool v4 family inet
set network 203.0.113.0/16
set range limited low 203.0.113.10
set range limited high 203.0.113.250
set dhcp-attributesmaximum-lease-time 84600

Configuring the DHCP Local Server

Step-by-Step
Procedure

To configure DHCP access:

Configure the DHCP local server.1.

[edit system]
user@host# edit services dhcp-local-server authentication

2. Set the password.

[edit system services dhcp-local-server authentication]
user@host# set password $ABC123

3. Specify that you want to include optional information in the username.
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[edit system services dhcp-local-server authentication]
user@host# set username-include user-prefix multiplay

4. Attach the dynamic profile with the interface set.

[edit system services dhcp-local-server]
user@host# set dynamic-profile dhcp-vlan-prof aggregate-clients replace

5. Configure a group for the VLAN interface.

[edit system services dhcp-local-server]
user@host# set group vlans interface ge-1/0/0

Configuring Address Assignment Pools

Step-by-Step
Procedure

To configure address assignment pools:

Configure the pool of IPv4 addresses.1.

[edit access]
user@host#edit address-assignment pool v4 family inet

2. Configure the family of interfaces in the pool.

[edit access address-assignment pool v4]
user@host#set network 203.0.113.0/16

3. Configure the upper and lower bounds of the address range.

[edit access address-assignment pool v4]
user@host#set range limited low 203.0.113.10
user@host#set range limited high 203.0.113.250

4. Configure themaximumlengthof time in seconds forwhichasubscriber can request

and hold a lease.

[edit access address-assignment pool v4]
user@host#set dhcp-attributesmaximum-lease-time 84600

Configuring RADIUS Authentication

CLI Quick
Configuration

To quickly configure RADIUS authentication, copy the following commands and paste

them into the router terminal window:

[edit]
edit access radius-server 192.51.100.108
set secret $ABC123ABC123ABC123
set timeout 5
set retry 5
up 2
edit profile acc-prof
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set authentication-order radius
set radius authentication-server 192.51.100.108

Configuring RADIUS Access

Step-by-Step
Procedure

To configure RADIUS access:

Configure the RADIUS server.1.

[edit access]
user@host#edit radius-server 192.51.100.108

2. Configure the required secret (password) that the local router or switch passes to

the RADIUS client.

[edit access radius-server 192.51.100.108]
user@host# set secret $ABC123ABC123ABC123

3. Configure the length of time that the local router or switch waits to receive a

response from a RADIUS server.

[edit access radius-server 192.51.100.108]
user@host# set timeout 5

4. Configure the number of times that the router or switch attempts to contact a

RADIUS accounting server.

[edit access radius-server 192.51.100.108]
user@host# set retry 5

5. Configure the access profile.

[edit access]
user@host#edit profile acc-prof

6. Configure the authentication order.

[edit access profile acc-prof ]
user@host# set authentication-order radius

7. Configure the authentication server.

[edit access profile acc-prof]
user@host#set radius authentication-server 192.51.100.108

Results

dynamic-profiles {
vlan-prof {
interfaces {
“$junos-interface-ifd-name” {
unit "$junos-interface-unit" {
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vlan-id "$junos-vlan-id";
demux-source inet;
family inet {
unnumbered-address lo0.0 preferred-source-address 203.0.113.32;

}
}

}
}

}
multiplay {
class-of-service {
traffic-control-profiles {
multiplay {
scheduler-map all_smap;
shaping-rate 100m;
guaranteed-rate 20m;

}
}
interfaces {

interface-set “$junos-interface-set-name” {
interface “$junos-interface-ifd-name” {
unit “$junos-underlying-interface-unit”;

}
}

“$junos-interface-ifd-name” {
unit "$junos-interface-unit" {
output-traffic-control-profile multiplay;

}
}

}
scheduler-maps {
all_smap {
forwarding-class be scheduler be_sch;
forwarding-class ef scheduler ef_sch;
forwarding-class af scheduler af_sch;
forwarding-class nc scheduler nc_sch;
forwarding-class voice scheduler voice_sch;
forwarding-class video scheduler video_sch;
forwarding-class game scheduler game_sch;
forwarding-class data scheduler data_sch;

}
}
schedulers {
be_sch {
transmit-rate percent 12;
buffer-size percent 12;
priority low;

}
ef_sch {
transmit-rate percent 12;
buffer-size percent 12;
priority low;

}
af_sch {
transmit-rate percent 12;
buffer-size percent 12;

109Copyright © 2017, Juniper Networks, Inc.

Chapter 4: Applying CoS to Groups of Subscriber Interfaces



priority low;
}
nc_sch {
transmit-rate percent 12;
buffer-size percent 12;
priority low;

}
voice_sch {
transmit-rate percent 12;
buffer-size percent 12;
priority low;

}
video_sch {
transmit-rate percent 12;
buffer-size percent 12;
priority low;

}
game_sch {
transmit-rate percent 12;
buffer-size percent 12;
priority low;

}
data_sch {
transmit-rate percent 12;
buffer-size percent 12;
priority low;

}
}
}

}
access {
radius-server {
192.51.100.108 {
secret "$ABC123ABC123ABC123"; ## SECRET-DATA
timeout 5;
retry 5;

}
}
profile acc-prof {
authentication-order radius;
radius {
authentication-server 192.51.100.108;

}
}
address-assignment {
pool v4 {
family inet {
network 203.0.113.0/16;
range limited {
low 203.0.113.10;
high 203.0.113.250;

}
dhcp-attributes {
maximum-lease-time 84600;

}
}
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}
}

}
class-of-service {
interfaces {
interface-set dynamic-set {
output-traffic-control-profile multiplay;

}
}

}
interfaces {
interface-set “$junos-interface-set-name” {
interface "$junos-interface-ifd-name" {
unit "$junos-underlying-interface-unit";

}
}
"$junos-interface-ifd-name" {
unit "$junos-underlying-interface-unit" {
family inet {
unnumbered-address lo0.0 preferred-source-address 203.0.113.32;

}
}

}
}

}
}
interfaces {
ge-1/0/0 {
hierarchical-scheduler;
vlan-tagging;
auto-configure {
vlan-ranges {
dynamic-profile vlan-prof {
accept inet;
ranges {
any;

}
}

}
}

}
lo0 {
unit 0 {
family inet {
address 203.0.113.32/32;

}
}

}
}
system {
services {
dhcp-local-server {
authentication {
password $ABC123;
username-include {
user-prefix multiplay;
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}
}
dynamic-profile multiplay aggregate-clients replace;
group vlans {
interface ge-1/0/0.0;

}
}

}
}

Verification

To confirm that the configuration is correct, perform these tasks:

• Verifying the Interfaces that are Included in the Interface Set on page 112

• Verifying the Traffic Scheduling and Shaping Parameters for the Interface

Set on page 112

Verifying the Interfaces that are Included in the Interface Set

Purpose Verify the interfaces included in the interface set.

Action user@host> show interfaces interface-set dynamic-set terse

Verifying the Traffic Scheduling and Shaping Parameters for the Interface Set

Purpose Verify that the traffic scheduling and shaping parameters are applied properly to an

interface included in the interface set.

Action user@host> show class-of-service interface

Related
Documentation

Understanding Hierarchical CoS for Subscriber Interfaces on page 70•

• Configuring an Interface Set of Subscribers in a Dynamic Profile on page 98

Example:ConfiguringaDynamicServiceVLANInterfaceSetofSubscribers inaDynamic
Profile

Interface sets enable you to provide hierarchical scheduling to a group of subscriber

interfaces. In this example, byusing the$junos-svlan-interface-set-name internal dynamic

variable when specifying the interface set name, you can locally generate an interface

set name for use by SVLAN interfaces based on the outer tag of the dual-tagged VLAN.

The format of the generated variable is physical_interface_name - outer_VLAN_tag.

• Requirements on page 113

• Overview on page 113
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• Configuration on page 113

• Verification on page 115

Requirements

Before you begin, configure the subscriber interfaces that you intend to include in the

interface set. You can find general configuration instructions for the supported dynamic

interface configuration in DHCP Subscriber Interface Overviewand in the following:

• For dynamic VLAN interfaces, see Configuring a Static or Dynamic VLAN Subscriber

Interface over Aggregated Ethernet.

• For dynamic IP demux interfaces, see Configuring Dynamic Subscriber Interfaces Using

IP Demux Interfaces in Dynamic Profiles and Configuring a Static or Dynamic IP Demux

Subscriber Interface over Aggregated Ethernet.

• For dynamic VLAN demux interfaces, see Configuring Dynamic Subscriber Interfaces

Using VLAN Demux Interfaces in Dynamic Profiles.

Overview

Interface sets enable you to provide hierarchical scheduling to a group of subscriber

interfaces. By using the $junos-svlan-interface-set-name internal dynamic variablewhen

specifying the interface set name, you can locally generate an interface set name for use

by SVLAN interfaces based on the outer tag of the dual-tagged VLAN. The format of the

generated variable is physical_interface_name - outer_VLAN_tag.

This example includes the following statements:

• interface-set—Configures the name of the scheduler for dynamic CoS. In this example,

you use the $junos-svlan-interface-set-name variable to obtain the locally generated

interface set name for use by SVLAN interfaces based on the outer tag of the

dual-tagged VLAN.

• output-traffic-control-profile—Applies an output traffic scheduling and shaping profile

to the interface set.

• output-traffic-control-profile-remaining—Applies an output traffic scheduling and

shaping profile for remaining traffic to the interface set.

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 dynamic-profiles profile-dhcp-ipdemux interfaces interface-set
$junos-svlan-interface-set-name interface $junos-interface-ifd-name unit
$junos-underlying-interface-unit

set dynamic-profiles profile-dhcp-ipdemux interfaces $junos-interface-ifd-name unit
$junos-underlying-interface-unit
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set class-of-service traffic-control-profiles tcp1 scheduler-map schedMap
set class-of-service traffic-control-profiles tcp1 shaping-rate 50m
set class-of-service traffic-control-profiles tcp1 guaranteed-rate 200k
set class-of-service traffic-control-profiles tcp3 scheduler-map ss1q0q1
set class-of-service traffic-control-profiles tcp3 shaping-rate 20m
set class-of-service traffic-control-profiles tcp3 guaranteed-rate 5m
set class-of-service interfaces interface-set ae0-111 output-traffic-control-profile tcp1
set class-of-service interfaces interface-set ae0-111
output-traffic-control-profile-remaining tcp3

Step-by-Step
Procedure

To configure an SVLAN interface set of subscriber interfaces:

Access the dynamic profile you want to modify for interface sets.1.

[edit]
user@host# edit dynamic-profiles profile-dhcp-ipdemux

2. Access the dynamic profile interface configuration.

[edit dynamic-profiles profile-dhcp-ipdemux]
user@host# edit interfaces

3. Configure the SVLAN interface set in the dynamic profile.

The interface set is created dynamically when the subscriber logs in.

[edit dynamic-profiles profile-dhcp-ipdemux interfaces]
user@host# edit interface-set $junos–svlan-interface-set-name

4. Include dynamic IP demux interface creation within the dynamic interface set.

[edit dynamic-profiles profile-dhcp-ipdemux interfaces interface-set
$junos-svlan-interface-set-name]

user@host# set interface $junos-interface-ifd-name unit
$junos-underlying-interface-unit

5. Access the SVLAN interface set name that you expect

$junos-svlan-interface-set-name to generate. For example, to specify the expected

interface set name for aggregated Ethernet interface ae0 and outer VLAN tag 111,

include ae0-111 for the interface-set-name variable.

[edit class-of-service interfaces]
user@host# edit interface-set ae0-111

6. Apply traffic shaping and queuing parameters to the SVLAN interface set.

TIP: Youmust configure the interface set in the static [edit

class-of-service] hierarchy, not in the [edit dynamic-profiles] hierarchy.

[edit class-of-service interfaces interface-set ae0-111]
user@host# set output-traffic-control-profile tcp1
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7. Apply traffic shapingandqueuingparameters toany remaining trafficon theSVLAN

interface set.

[edit class-of-service interfaces interface-set ae0-111]
user@host# set output-traffic-control-profile-remaining tcp3

Results

From configuration mode, confirm your configuration by entering the show

dynamic-profiles command and the show class-of-service command. If the output does

not display the intended configuration, repeat the instructions in this example to correct

the configuration.

user@host# show dynamic-profiles
dynamic-profiles {
profile-dhcp-ipdemux {
interfaces {
interface-set "$junos-svlan-interface-set-name" {
interface "$junos-interface-ifd-name" {
unit "$junos-underlying-interface-unit";

}
}
"$junos-interface-ifd-name" {
unit "$junos-underlying-interface-unit";

}
}

}
}

user@host# show class-of-service
class-of-service {
traffic-control-profiles {
tcp1 {
scheduler-map schedMap;
shaping-rate 50m;
guaranteed-rate 200k;

}
tcp3 {
inactive: scheduler-map ss1q0q1;
shaping-rate 20m;
guaranteed-rate 5m;

}
}
interfaces {
interface-set ae0-111 {
output-traffic-control-profile tcp1;
output-traffic-control-profile-remaining tcp3;

}
}

}

Verification

To confirm that the configuration is correct, perform these tasks:
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Verifying the Interfaces that are Included in the Interface Set

Purpose Verify the interfaces that are included in the interface set.

Action user@host> show class-of-service interface-set

Displaying Information for Active Subscribers

Purpose Display information for active subscribers.

Action user@host> show subscribers detail

Related
Documentation

• Dynamic Profiles Overview

• Configuring a Basic Dynamic Profile

• Configuring Hierarchical Schedulers for CoS on page 12

• Configuring Remaining Common Queues on MIC and MPC Interfaces
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CHAPTER 5

Configuring Hierarchical Scheduling for
MPLS Pseudowire Interfaces

• Hierarchical CoS on MPLS Pseudowire Subscriber Interfaces Overview on page 117

• CoS Configuration Overview for MPLS Pseudowire Subscriber Interfaces on page 118

• CoS Two-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber

Interfaces on page 119

• Configuring CoS Two-Level Hierarchical Scheduling for MPLS Pseudowire Subscriber

Interfaces on page 121

• CoS Three-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber

Interfaces on page 122

• ConfiguringCoSThree-LevelHierarchical Scheduling forMPLSPseudowireSubscriber

Interfaces (Logical Interfaces over a Transport Logical Interface) on page 126

• ConfiguringCoSThree-LevelHierarchical Scheduling forMPLSPseudowireSubscriber

Interfaces (Logical Interfaces over a Pseudowire Interface Set) on page 127

Hierarchical CoS onMPLS Pseudowire Subscriber Interfaces Overview

Junos OS supports two aspects of CoS for MPLS pseudowire subscriber interfaces. You

can apply CoS rewrite rules and behavior aggregate (BA) classifiers toMPLS pseudowire

subscriber interfaces. In addition, CoS performs egress hierarchical shaping towards the

subscriber on MPLS pseudowire subscriber interfaces.

Hierarchical CoS enables you to apply traffic scheduling and queuing parameters and

packet transmission scheduling parameters to an individual subscriber interface rather

than to all interfaces configured on the port. Hierarchical CoS is supported on MX Series

routers with either EQ DPCs or MPC/MICs installed.

On Juniper Networks MX Series routers, MPC/MIC and EQ DPC interfaces support a

four-level CoS scheduling hierarchy that, when fully configured, consists of the physical

interface (level 1), the interface set or the underlying interface (level 2), one or more

logical interfaces (level 3), andoneormorequeues (level 4). Althoughall CoSscheduling

hierarchies are four-level, level 1 is always the physical interface and level 4 is always the

queue. Hierarchical scheduling configurations consist of the type of interfaces you

configure; for example, a logical interface or an interface set and where those interfaces

reside in the scheduling hierarchy, either level 2 or level 3. Becausemany hierarchical
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scheduling configurationsarepossible,weuse the terms two-level hierarchical scheduling

and three-level hierarchical scheduling in this discussion.

Related
Documentation

Pseudowire Subscriber Logical Interfaces Overview•

• Configuring a Pseudowire Subscriber Logical Interface

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

• CoS Two-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber Interfaces

on page 119

• CoS Three-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber Interfaces

on page 122

• CoS Configuration Overview for MPLS Pseudowire Subscriber Interfaces on page 118

• hierarchical-scheduler on page 306

CoS Configuration Overview for MPLS Pseudowire Subscriber Interfaces

CoS supports two-level and three-level hierarchies for MPLS pseudowire subscriber

interfaces.

To configure two-level scheduling, include themaximum-hierarchy-levels 2 option under

the [edit interfaces interface-name hierarchical-scheduler] statement on the physical

interface of the logical tunnel anchor point.

To configure three-level hierarchical scheduling, include the implicit-hierarchy option

under the [edit interfaces interface-namehierarchical-scheduler] statementon thephysical

interface of the logical tunnel anchor point. Use the following guidelines for configuring

the implicit-hierarchy option:

• If an output traffic-control profile is configured on the pseudowire transport interface

and on a pseudowire service interface, the two interfaces form a scheduling hierarchy.

The pseudowire transport interface resides in a level 2 scheduler node and the

pseudowire service interface resides in a level 3 scheduler node.

• If an output traffic-control profile is configured on the pseudowire services interface

but not on a pseudowire transport interface, the pseudowire services interface resides

in a level 3 scheduler node.

• If an output traffic-control profile is only configured on the pseudowire transport

interface and not on the pseudowire services interface, the pseudowire transport

interface resides in a level 3 scheduler node and all pseudowire traffic uses this node.

If the implicit-hierarchy option is not set on the logical tunnel anchor point, logical

interfaces behave normally with the hierarchical-scheduler mode configured with or

without the hierarchical-scheduler maximum-hierarchy-levels option under the [edit

interfaces interface-namehierarchical-scheduler] statement. In this case, when you apply

a traffic-control profile to the pseudowire and service logical interfaces, they both reside

in level 3 scheduler nodes and do not form a scheduling hierarchy, which might not be

the desirable behavior. In business edge, where only the pseudowire logical interfaces
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need tobeshaped, applying the traffic-control profile at just the transport logical interface

may be sufficient.

When configuring the logical tunnel physical interface for the maximum hierarchy level,

all pseudowire logical interfacesoperatingon thephysical interfaceuse thesamehierarchy

model. If youwant tomix two-level and three-level scheduling hierarchies, you cangroup

the pseudowires together by hierarchy levels and share the same logical tunnel anchor

point or you can use three-level scheduling for all pseudowires over the anchor point.

To specify rewrite rulesandclassifiers onpseudowire interfaces, reference thepseudowire

device under the [edit class-of-service interfaces] hierarchy level and specify the rewrite

rules and classifiers for the pseudowire interfaces.

Tocontrol all pseudowire traffic using thesame logical tunnel interface, applyCoSpolicies

at the physical interface for the anchor logical tunnel.

Related
Documentation

Pseudowire Subscriber Logical Interfaces Overview•

• Configuring a Pseudowire Subscriber Logical Interface

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

• Hierarchical CoS on MPLS Pseudowire Subscriber Interfaces Overview on page 117

• Configuring CoS Two-Level Hierarchical Scheduling for MPLS Pseudowire Subscriber

Interfaces on page 121

• ConfiguringCoSThree-LevelHierarchical Scheduling forMPLSPseudowireSubscriber

Interfaces (Logical Interfaces over a Transport Logical Interface) on page 126

• ConfiguringCoSThree-LevelHierarchical Scheduling forMPLSPseudowireSubscriber

Interfaces (Logical Interfaces over a Pseudowire Interface Set) on page 127

• hierarchical-scheduler on page 306

CoS Two-Level Hierarchical Scheduling onMPLS Pseudowire Subscriber Interfaces

Two-level hierarchical scheduling limits thenumberofhierarchical levels in the scheduling

hierarchy to two. In a two-level scheduling hierarchy, all logical interfaces and interface

sets share a single level 2 node.Table 15 on page 119 summarizes the interface hierarchy

and the CoS scheduler node levels for two-level hierarchical scheduling.

Table 15: Two-Level Hierarchical Scheduling–Interface Hierarchy Versus
Scheduling Nodes

Level 4Level 3Level 2Level 1

One or more queuesPseudowire transport logical
interface

–Physical interface

One or more queuesInterface set–Physical interface

One or more queuesPseudowire service logical
interface

–Physical interface
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You use the two-level hierarchical schedulingwhen you havemany pseudowires but you

do not require shaping specific to the subscriber logical interface. For example, when

your configuration is one subscriber per pseudowire interface.

Figure 14 on page 120 shows a two-level hierarchical scheduling configuration for the

MPLS pseudowires. In this configuration, level 1 is the physical interface used for the

logical tunnel anchor node. All of the pseudowire transport interfaces share a single level

2 node. The level 3 nodes are the pseudowire transport logical interfaces (ps0.0, ps1.0,

and ps2.0). In this configuration, interface sets are not configured and only the logical

interfaces have traffic control profiles.

Figure 14: MPLS Pseudowire Subscriber Interface Two-Level Scheduler
Configuration
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Two-level hierarchical scheduling has up to eight class of service queues. For this

configuration, include themaximum-hierarchy-levels 2 option under the [edit interfaces

interface-name hierarchical-scheduler] hierarchy level at the physical interface for the

anchor logical tunnel.

NOTE: Youcannot configure shapingpolicies onboth thepseudowire logical
interfaces and the subscriber logical interfaces over the same pseudowire.
If a traffic-control profile is configured on a pseudowire logical interface, and
CoS policies are configured on the subscriber logical interface over another
pseudowire, all of the logical interfaces are at level 3 and act as peers.

Related
Documentation

Pseudowire Subscriber Logical Interfaces Overview•

• Configuring a Pseudowire Subscriber Logical Interface

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

• Hierarchical CoS on MPLS Pseudowire Subscriber Interfaces Overview on page 117

• CoS Three-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber Interfaces

on page 122
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• CoS Configuration Overview for MPLS Pseudowire Subscriber Interfaces on page 118

• Configuring CoS Two-Level Hierarchical Scheduling for MPLS Pseudowire Subscriber

Interfaces on page 121

• hierarchical-scheduler on page 306

Configuring CoS Two-Level Hierarchical Scheduling for MPLS Pseudowire Subscriber
Interfaces

Before configuringCoSparameters forMPLSpseudowire subscriber interfaces, youmust

first complete these tasks:

1. Configure the pseudowire logical interfaces. See Configuring a Pseudowire Subscriber

Logical Interface.

2. Configure the pseudowire device count. See Configuring the Maximum Number of

Pseudowire Logical Interface Devices Supported on the Router.

3. Configure the pseudowire device including the logical tunnel anchor point. See

Configuring a Pseudowire Subscriber Logical Interface Device.

4. Configure the pseudowire transport logical interface. See Configuring the Transport

Logical Interface for a Pseudowire Subscriber Logical Interface.

5. Configure the pseudowire signaling (either Layer 2 circuit signaling or Layer 2 VPN

signaling). See Configuring Layer 2 Circuit Signaling for Pseudowire Subscriber Logical

Interfaces or Configuring Layer 2 VPN Signaling for Pseudowire Subscriber Logical

Interfaces.

6. Configure thepseudowire logical interfaces.SeeConfiguring theServiceLogical Interface

for a Pseudowire Subscriber Logical Interface.

To configure CoS policies on MPLS pseudowire subscriber interfaces using two-level

scheduling:

1. Configure the hierarchical scheduler for the physical interface used for the logical

tunnel (anchor point). For two-level scheduling the hierarchical scheduler must be

set tomaximum-scheduler levels 2.

[edit]
user@host#edit interfaces ps ps-anchor-device-name
user@host#set hierarchical-scheduler maximum-hierarchy-levels 2

2. Specify the traffic-control profile to use on the pseudowire logical interface.

[edit class-of-service]
user@host#edit interfaces ps ps-device-name
user@host#edit unit logical-unit-number
user@host#set output-traffic-control-profile profile-name

3. Configure the rewrite rule.

Theavailable rewrite rule types forpseudowire interfacesaredscpand inet-precedence.
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[edit class-of-service]
user@host#edit interfaces ps ps-device-name
user@host#edit unit logical-unit-number
user@host#edit rewrite-rules (dscp | inet-precedence) rewrite-name
user@host#edit forwarding-class class-name
user@host#set loss-priority class-name code-point (alias | bits)

4. Configure the classifier.

The available classifier types for pseudowire interfaces are dscp and inet-precedence.

[edit class-of-service]
user@host#edit interfaces ps ps-device-name
user@host#edit unit logical-unit-number
user@host#edit classifiers (dscp | inet-precedence) classifier-name
user@host#edit forwarding-class class-name
user@host#set loss-priority class-name code-points [aliases] [bit-patterns]

5. Apply the rewrite rule and classifier to the pseudowire interface.

For the interface_name parameter, specify the pseudowire device name.

[edit class-of-service interfaces interface_name unit logical-unit-number]
user@host#set rewrite-rule (dscp | inet-precedence)(rewrite-name | default)protocol
protocol-types

user@host#set classifiers (dscp | inet-precedence) (classifier-name | default)

Related
Documentation

CoS on Ethernet Pseudowires in Universal Edge Networks Overview•

• Mapping CoS Component Inputs to Outputs

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

• Hierarchical CoS on MPLS Pseudowire Subscriber Interfaces Overview on page 117

• CoS Two-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber Interfaces

on page 119

• CoS Three-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber Interfaces

on page 122

• CoS Configuration Overview for MPLS Pseudowire Subscriber Interfaces on page 118

• hierarchical-scheduler on page 306

CoS Three-Level Hierarchical Scheduling onMPLS Pseudowire Subscriber Interfaces

In three-level hierarchical scheduling, the CoS scheduler nodes at level 1, level 2, and

level 3 form a scheduling hierarchy. You can configure many different three-level

scheduling hierarchies, depending on the location of the interface set and the use of

underlying interfaces. In all variations, the physical interface on which the logical tunnel

resides is a level 1 CoS scheduler node and the queues reside at level 4. Three-level

scheduling hierarchies can have up to eight class of service queues.
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Table 16 on page 123summarizes the most common three-level hierarchical scheduling

configurations and shows the interface hierarchy and CoS scheduler nodes.

Table 16:Three-LevelHierarchicalScheduling–InterfaceHierarchyVersus
CoS Scheduling Node Levels

Level 4Level 3Level 2Level 1

One or more
queues

Pseudowire service
logical interfaces

Pseudowire interface setPhysical interface

One or more
queues

Pseudowire interface setPseudowire transport
logical interface

Physical interface

One or more
queues

Pseudowire service
logical interfaces

Pseudowire transport
logical interface

Physical interface

Three-Level Scheduling Hierarchy: Pseudowire Logical Interfaces over a Transport Logical
Interface

Figure 15 on page 123 shows an MPLS pseudowire three-level scheduling hierarchy that

includes two pseudowire service logical interfaces over a pseudowire transport logical

interface. This variation uses the following scheduler nodes:

• Level 4—Forwarding class-based queues

• Level 3—Pseudowire service logical interfaces (ps0.1 andps0.2) for subscriber sessions

• Level 2—Pseudowire transport logical interface (ps0.0)

• Level 1—Common/shared physical interface of the logical tunnel anchor point

You apply the traffic-control profiles at the pseudowire transport logical interfaces (level

2) and the pseudowire service logical interfaces (level 3).

Figure 15: Three-Level Scheduling Hierarchy Case 1: Pseudowire Service
Logical Interfaces over a Transport Logical Interface
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Three-Level Scheduling Hierarchy : Pseudowire Service Logical Interfaces over a Pseudowire
Service Interface Set

Figure 16onpage 124showsanother variationofMPLSpseudowire three-level hierarchical

scheduling that includes two pseudowire service logical interfaces over a pseudowire

service interface set. This variation uses the following CoS scheduler nodes:

• Level 4—Forwarding class-based queues

• Level 3—Pseudowire service logical interfaces (ps0.1 and ps0.2)

• Level 2—Pseudowire service interface set

• Level 1—Common/shared physical interface of the logical tunnel anchor point

You apply the traffic-control profile at the pseudowire service interfaces (level 3) and

at the interface set (level 2). This variation ismostuseful for subscriber edgedeployments.

Figure 16: Three-Level Scheduling Hierarchy Case 2: Pseudowire Service
Logical Interfaces over a Pseudowire Service Interface Set
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Three-Level Scheduling Hierarchy Combined Deployment Scenario

Figure 17 on page 125 shows a deployment scenario that combines the three-level

hierarchical scheduling scenarios in Figure 15 on page 123 and Figure 16 on page 124.
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Figure 17: Three-Level Hierarchical Scheduling for MPLS Pseudowire
Subscriber Interfaces—Deployment Scenario
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This variation uses the following CoS scheduler nodes:

• Level 4—Forwarding class-based queues

• Level 3—Pseudowire service logical interfaces (ps0.1, ps0.2, ps1.1, and ps1.2)

• Level 2—Service interface set for pseudowire service interfaces (ps0.1 and ps0.2) and

transport logical interface (ps1.0) for the pseudowire service logical interfaces (ps1.1

and ps1.2)

• Level 1—Common/shared physical interface of the logical tunnel anchor point

You apply the traffic-control profiles to the interfaces at both level 2 and level 3, as well

as the interface set at level 2.

Related
Documentation

Pseudowire Subscriber Logical Interfaces Overview•

• Configuring a Pseudowire Subscriber Logical Interface

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

• Hierarchical CoS on MPLS Pseudowire Subscriber Interfaces Overview on page 117

• CoS Configuration Overview for MPLS Pseudowire Subscriber Interfaces on page 118

• ConfiguringCoSThree-LevelHierarchical Scheduling forMPLSPseudowireSubscriber

Interfaces (Logical Interfaces over a Transport Logical Interface) on page 126

• ConfiguringCoSThree-LevelHierarchical Scheduling forMPLSPseudowireSubscriber

Interfaces (Logical Interfaces over a Pseudowire Interface Set) on page 127

• hierarchical-scheduler on page 306
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ConfiguringCoSThree-LevelHierarchicalSchedulingforMPLSPseudowireSubscriber
Interfaces (Logical Interfaces over a Transport Logical Interface)

Before configuring CoS three-level scheduling on pseudowire logical interfaces over a

transport logical interface, youmust first complete these tasks:

1. Configure the pseudowire logical interfaces. See Configuring a Pseudowire Subscriber

Logical Interface.

2. Configure the pseudowire device count. See Configuring the Maximum Number of

Pseudowire Logical Interface Devices Supported on the Router.

3. Configure the pseudowire device including the logical tunnel anchor point. See

Configuring a Pseudowire Subscriber Logical Interface Device.

4. Configure the pseudowire transport logical interface. See Configuring the Transport

Logical Interface for a Pseudowire Subscriber Logical Interface.

5. Configure the pseudowire signaling (either Layer 2 circuit signaling or Layer 2 VPN

signaling). See Configuring Layer 2 Circuit Signaling for Pseudowire Subscriber Logical

Interfaces or Configuring Layer 2 VPN Signaling for Pseudowire Subscriber Logical

Interfaces.

6. Configure thepseudowire logical interfaces.SeeConfiguring theServiceLogical Interface

for a Pseudowire Subscriber Logical Interface.

Three-level scheduling on pseudowire logical interfaces over a transport logical interface

requires you to apply the traffic-control profiles at both the pseudowire logical interface

and the pseudowire transport logical interface. To configure CoS policies on three-level

scheduling on pseudowire logical interfaces over a transport logical interface:

1. Configure the hierarchical scheduler for the physical interface used for the logical

tunnel (anchor point). For three-level scheduling the hierarchical scheduler must be

set to implicit-hierarchy.

[edit]
user@host#edit interfaces ps-anchor-device-name
user@host#set hierarchical-scheduler implicit-hierarchy

2. Specify the traffic-control profile to use on the pseudowire logical interface.

[edit class-of-service]
user@host#edit interfaces ps ps-device-name
user@host#edit unit logical-unit-number
user@host#set output-traffic-control-profile profile-name

3. Specify the traffic-control profile to use on the pseudowire transport logical interface.

[edit class-of-service]
user@host#edit interfaces ps ps-device-name
user@host#edit unit logical-unit-number
user@host#set output-traffic-control-profile profile-name
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4. Configure the rewrite rule.

Theavailable rewrite rule types forpseudowire interfacesaredscpand inet-precedence.

[edit class-of-service]
user@host#edit interfaces ps ps-device-name
user@host#edit unit logical-unit-number
user@host#edit rewrite-rules (dscp | inet-precedence) rewrite-name
user@host#edit forwarding-class class-name
user@host#set loss-priority class-name code-point (alias | bits)

5. Configure the classifier.

The available classifier types for pseudowire interfaces are dscp and inet-precedence.

[edit class-of-service]
user@host#edit interfaces ps ps-device-name
user@host#edit unit logical-unit-number
user@host#edit classifiers (dscp | inet-precedence) classifier-name
user@host#edit forwarding-class class-name
user@host#set loss-priority class-name code-points [aliases] [bit-patterns]

6. Apply the rewrite rule and classifier to the pseudowire interfaces.

For the interface_name parameter, specify the pseudowire device name.

[edit class-of-service interfaces interface_name unit logical-unit-number]
user@host#set rewrite-rule (dscp | inet-precedence)(rewrite-name | default)protocol
protocol-types

user@host#set classifiers (dscp | inet-precedence) (classifier-name | default)

Related
Documentation

CoS on Ethernet Pseudowires in Universal Edge Networks Overview•

• Mapping CoS Component Inputs to Outputs

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

• Hierarchical CoS on MPLS Pseudowire Subscriber Interfaces Overview on page 117

• CoS Three-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber Interfaces

on page 122

• CoS Configuration Overview for MPLS Pseudowire Subscriber Interfaces on page 118

• ConfiguringCoSThree-LevelHierarchical Scheduling forMPLSPseudowireSubscriber

Interfaces (Logical Interfaces over a Pseudowire Interface Set) on page 127

• hierarchical-scheduler on page 306

ConfiguringCoSThree-LevelHierarchicalSchedulingforMPLSPseudowireSubscriber
Interfaces (Logical Interfaces over a Pseudowire Interface Set)

Before configuring three-level scheduling on pseudowire logical interfaces over a

pseudowire logical interface set, youmust first complete the following tasks:

127Copyright © 2017, Juniper Networks, Inc.

Chapter 5: Configuring Hierarchical Scheduling for MPLS Pseudowire Interfaces



1. Configure the pseudowire logical interfaces. See Configuring a Pseudowire Subscriber

Logical Interface.

2. Configure the pseudowire device count. See Configuring the Maximum Number of

Pseudowire Logical Interface Devices Supported on the Router.

3. Configure the pseudowire device including the logical tunnel anchor point. See

Configuring a Pseudowire Subscriber Logical Interface Device.

4. Configure the pseudowire transport logical interface. See Configuring the Transport

Logical Interface for a Pseudowire Subscriber Logical Interface.

5. Configure the pseudowire signaling (either Layer 2 circuit signaling or Layer 2 VPN

signaling). See Configuring Layer 2 Circuit Signaling for Pseudowire Subscriber Logical

Interfaces or Configuring Layer 2 VPN Signaling for Pseudowire Subscriber Logical

Interfaces.

6. Configure thepseudowire logical interfaces.SeeConfiguring theServiceLogical Interface

for a Pseudowire Subscriber Logical Interface.

Three-level schedulingonpseudowire logical interfacesoverapseudowire logical interface

set requires you to apply the traffic-control profiles at both the pseudowire logical

interface and the pseudowire logical interface-set. To configure CoS policies on MPLS

pseudowire subscriber interfaces using three-level implicit hierarchical scheduling:

1. Configure the hierarchical scheduler for the physical interface used for the logical

tunnel (anchor point). For three-level scheduling the hierarchical scheduler must be

set to implicit-hierarchy.

[edit]
user@host#edit interfaces ps-anchor-device-name
user@host#set hierarchical-scheduler implicit-hierarchy

2. Specify the traffic-control profile to use on the pseudowire logical interfaces.

[edit class-of-service]
user@host#edit interfaces ps ps-device-name
user@host#edit unit logical-unit-number
user@host#set output-traffic-control-profile profile-name

3. Define a pseudowire logical interface set and configure the traffic-control profile used

for the interface set.

[edit class-of-service]
user@host#edit interfaces
user@host#edit interface-set interface-set-name
user@host#edit output-traffic-control-profile profile-name

4. Group the pseudowire logical interfaces in the pseudowire logical interface set.

[edit ]
user@host#edit interfaces
user@host#edit interface-set interface-set-name
user@host#edit interface ps ps-device-name
user@host#edit unit logical-unit-number
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5. Configure the rewrite rule.

Theavailable rewrite rule types forpseudowire interfacesaredscpand inet-precedence.

[edit class-of-service]
user@host#edit interfaces ps ps-device-name
user@host#edit unit logical-unit-number
user@host#edit rewrite-rules (dscp | inet-precedence) rewrite-name
user@host#edit forwarding-class class-name
user@host#set loss-priority class-name code-point (alias | bits)

6. Configure the classifier.

The available classifier types for pseudowire interfaces are dscp and inet-precedence.

[edit class-of-service]
user@host#edit interfaces ps ps-device-name
user@host#edit unit logical-unit-number
user@host#edit classifiers (dscp | inet-precedence) classifier-name
user@host#edit forwarding-class class-name
user@host#set loss-priority class-name code-points [aliases] [bit-patterns]

7. Apply the rewrite rule and classifier to the pseudowire interfaces.

For the interface_name parameter, specify the ps device name.

[edit class-of-service interfaces interface_name unit logical-unit-number]
user@host#set rewrite-rule (dscp | inet-precedence)(rewrite-name | default)protocol
protocol-types

user@host#set classifiers (dscp | inet-precedence) (classifier-name | default)

Related
Documentation

• CoS on Ethernet Pseudowires in Universal Edge Networks Overview

• Mapping CoS Component Inputs to Outputs

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

• Hierarchical CoS on MPLS Pseudowire Subscriber Interfaces Overview on page 117

• CoS Three-Level Hierarchical Scheduling on MPLS Pseudowire Subscriber Interfaces

on page 122

• CoS Configuration Overview for MPLS Pseudowire Subscriber Interfaces on page 118

• ConfiguringCoSThree-LevelHierarchical Scheduling forMPLSPseudowireSubscriber

Interfaces (Logical Interfaces over a Transport Logical Interface) on page 126

• hierarchical-scheduler on page 306
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CHAPTER 6

Configuring Hierarchical Scheduling for
L2TP

• CoS for L2TP LAC Subscriber Interfaces Overview on page 132

• Configuring Dynamic CoS for an L2TP LAC Tunnel on page 134

• CoS for L2TP LNS Inline Services Overview on page 135

• Configuring an Inline Service Interface for L2TP LNS on page 136

• Configuring Dynamic CoS for an L2TP LNS Inline Service on page 137
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CoS for L2TP LAC Subscriber Interfaces Overview

You can apply CoS to the Layer 2 Tunnel Protocol (L2TP) access concentrator (LAC)

component.

In Layer 2 Tunnel Protocol (L2TP) configurations, IP and L2TP headers are added to

packets arriving at a PPP subscriber interface on the L2TP access concentrator (LAC)

before being tunneled to the L2TP network server (LNS). You canmanage the IP header

by configuring classifiers and rewrite-rules that transfer the ToS (Type of Service) value

or the 802.1p value from the inner IP header to the outer IP header of the L2TP packet.

Figure 18 on page 132 shows the classifier and rewrite rules that you can configure from

the LAC to the LNS, and from the LNS to the LAC.

Figure 18: CoS Configuration for L2TP LAC Topology
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• Traffic from LAC to LNS on page 132

• LAC Tunnels: Traffic from LNS to LAC on page 133

Traffic from LAC to LNS

To set the ToS value or the 802.1p value on the inner IP header, you can configure both

fixed and behavior aggregate (BA) classifiers for subscribers at Layer 2 or Layer 3 of the

network.

Table 17 on page 132 lists the configuration options for applying classifiers to a subscriber

interface on an ingress LAC tunnel.

Table 17: Ingress LAC Tunnel Classifier Options

Subscriber InterfaceClassifier

Either of the following:

• PPP interface

• Underlying VLAN interface

Fixed
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Table 17: Ingress LAC Tunnel Classifier Options (continued)

Subscriber InterfaceClassifier

Either of the following:

• PPP interface

• Underlying VLAN interface

Layer 2

Family of PPP interfacesLayer 3

You cannot configure a Layer 2 and fixed classifier together.

The behavior of the Layer 2 and Layer 3 classifiers depends on the configuration. For

example, a Layer 3 classifier for a family of PPP interfaces overrides a Layer 2 classifier

configured at the PPP interface, except for the unknown packets and control packets.

If you do not configure a classifier for Layer 2, the system applies the default Layer 3

classifier so that tunneledand terminatedsubscribershave the samebehavior. Toprevent

unknown packets and control packets from being discarded, the system assigns them

to the best-effort forwarding class.

For egress tunnels, you configure rewrite rules at the PPP interface to set the ToS or

802.1p valueof theouter IPheader. Rewrite rulesareappliedaccordingly to the forwarding

class, packet loss priority (PLP), and code point.

LAC Tunnels: Traffic from LNS to LAC

OnaLAC,mapping the inner IPheader to theouter IPheader of theL2TPpacketdepends

on the classifier and rewrite-rule configurations. For example, Table 18 on page 133 lists

the values for the classifier and rewrite rules for aVLAN interface. For assured forwarding,

the inner 802.1p value (ob001) is classified with the assured-forwarding class and low

loss priority at the ingress interface. Based on the assured-forwarding class and low loss

priority in the rewrite rule, the ToS value in the outer IP header is set to ob001.

Table 18: Sample Result for the Classifier and Rewrite Rules for a VLAN Interface

Outer ToS ValueCode PointLoss PriorityForwarding ClassInner .1p Value

ob000000lowbest-effortob000

ob001001lowassured-forwardingob001

ob101101lowexpedited-forwardingob101

ob11111lownetwork-controlob111

Related
Documentation

Configuring Dynamic CoS for an L2TP LAC Tunnel on page 134•
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Configuring Dynamic CoS for an L2TP LAC Tunnel

In L2TP configurations, IP and L2TP headers are added to packets arriving at a PPP

subscriber interface on the LACbefore being tunneled to the L2TP network server (LNS).

Classifiers and rewrite rules enable you to properly transfer the ToS (Type of Service)

value or the 802.1p value from the inner IP header to the outer IP header of the L2TP

packet.

Before you begin, configure the L2TP LAC. See Configuring an L2TP LAC.

To manage the IP header values for a LAC tunnel:

1. Configure the classifier for the inner tunnel.

a. Define the fixed or behavior aggregate (BA) classifier.

• To configure a fixed classifier:

[edit class-of-service interfaces interface-name unit logical-unit-number]
user@host# set forwarding-class class-name

• To configure a BA classifier:

[edit class-of-service]
user@host#set classifiers (ieee-802.1 | inet-precedence) classifier-name
forwarding-class class-name loss-priority level code-points [ aliases ] [
bit-patterns]

b. Apply the classifier to the Layer 2 interface or Layer 3 interface. For Layer 2, you

can apply the classifier at the PPP interface or an underlying VLAN interface. For

Layer 3, you can apply classifiers to a family of PPP interfaces.

• To apply the classifier for the IEEE 802.1p value:

[edit dynamic-profiles profile-name class-of-service interfaces interface-name
unit logical-unit-number classifiers]

user@host# set ieee-802.1 (classifier-name | default) vlan-tag (inner | outer)

• To apply the classifier for the ToS value:

[edit dynamic-profiles profile-name class-of-service interfaces interface-name
unit logical-unit-number classifiers]

user@host# set inet-precedence (classifier-name | default)

2. Configure the rewrite rule for the egress tunnel.

a. Configure the rewrite rule with the forwarding class and the loss priority value.

[edit class-of-service]
user@host# set rewrite-rules (ieee-802.1 | inet-precedence) rewrite-name
forwarding-class class-name loss-priority level code-point (alias | bits)

b. Apply the rewrite rule to the PPP interface for which the L2TP tunnel is configured.

• To apply the rewrite-rule for the IEEE 802.1p value:

[edit dynamic-profiles profile-name class-of-service interfaces interface-name
unit logical-unit-number rewrite-rules]
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user@host# set ieee-802.1 (rewrite-name | default) vlan-tag (outer |
outer-and-inner)

• To apply the rewrite rule for the ToS value:

[edit dynamic-profiles profile-name class-of-service interfaces interface-name
unit logical-unit-number rewrite-rules]

user@host# set inet-precedence (rewrite-name | default)

Related
Documentation

Guidelines for Configuring Dynamic CoS for Subscriber Access•

• CoS for L2TP LAC Subscriber Interfaces Overview on page 132

CoS for L2TP LNS Inline Services Overview

Youcanapplyhierarchical schedulingandper-sessionshaping toLayer 2TunnelProtocol

(L2TP) network server (LNS) inline services using a static or dynamic CoS configuration.

This feature is supported on MIC and MPC interfaces on MX240, MX480, and MX960

routers.

• Guidelines for Applying CoS to the LNS on page 135

• Hardware Requirements for Inline Services on the LNS on page 136

Guidelines for Applying CoS to the LNS

In L2TP configurations, IP, UDP, and L2TP headers are added to packets arriving at a PPP

subscriber interface on the L2TP access concentrator (LAC) before being tunneled to

the LNS.

When a service interface is configured for an L2TP LNS session, it has an inner IP header

and an outer IP header. You can configure CoS for an LNS session that corresponds to

the inner IP header only. The outer IP header is used for L2TP tunnel processing only.

However, we recommend that you configure classifiers and rewrite-rules to transfer the

ToS (type of service) value from the inner IP header to the outer IP header of the L2TP

packet.

Figure 19 on page 135 shows the classifier and rewrite rules that you can configure on an

LNS inline service.

Figure 19: Processing of CoS Parameters in an L2TP LNS Inline Service
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By default, the shaping calculation on the service interface includes the L2TP

encapsulation. If necessary, you can configure additional adjustments for downstream

ATM traffic from the LAC or differences in Layer 2 protocols.

Hardware Requirements for Inline Services on the LNS

Hierarchical scheduling for L2TP LNS inline services is supported on MIC and MPC

interfacesonly. The services that youcanconfiguredependon thehardwarecombination.

Table 19 on page 136 lists the supported inline services and peer interfaces for each MIC

and MPC combination.

Table 19: Hardware Requirements for L2TP LNS Inline Services

Inline Service Support–Without
Per-Session Shaping

Inline Service Support–With
Per-Session ShapingMPCModule

YesNoMPC2E-3D-NG

YesYesMPC2E-3D-NG-Q

MX80

NoNoMPC-3D-16XGE-SFPP

Related
Documentation

Configuring Static CoS for an L2TP LNS Inline Service•

• Configuring Dynamic CoS for an L2TP LNS Inline Service on page 137

Configuring an Inline Service Interface for L2TP LNS

The inline service interface is a virtual physical service interface that resideson thePacket

Forwarding Engine. This si interface, referred to as an anchor interface, makes it possible

to provide L2TP services without a special services PIC. The inline service interface is

supported only by MPCs on MX Series routers. Four inline service interfaces are

configurable per MPC-occupied chassis slot.

You canmaximize the number of sessions that can be shaped in one service interface

by setting themaximumnumber of hierarchy levels to two. In this case, each LNS session

consumes one L3 node in the scheduler hierarchy for shaping.

If you do not specify the number of levels (two is the only option), then the number of

LNS sessions that can be shaped on the service interface is limited to the number of L2

nodes, or 4096 sessions. Additional sessions still come up, but they are not shaped.

To configure an inline service interface:

1. Access the service interface.

[edit interfaces]
user@host# edit si-slot/pic/port
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2. (Optional; for per-session shaping only) Enable the inline service interface for

hierarchical schedulers and limit the number of scheduler levels to two.

[edit interfaces si-slot/pic/port]
user@host# set hierarchical-scheduler maximum-hierarchy-levels 2

3. (Optional; for per-session shaping only) Configure services encapsulation for inline

service interface.

[edit interfaces si-slot/pic/port]
user@host# set encapsulation generic-services

4. Configure the IPv4 family on the reserved unit 0 logical interface.

[edit interfaces si-slot/pic/port]
user@host# set unit 0 family inet

Related
Documentation

Configuring an L2TP LNS with Inline Service Interfaces•

Configuring Dynamic CoS for an L2TP LNS Inline Service

You can configure hierarchical scheduling for an L2TP LNS inline service andmanage

the IP header values using rewrite rules and classifiers.

Before youbegin, configure theL2TPLNS inline service interface.SeeConfiguringanL2TP

LNS with Inline Service Interfaces.

To configure CoS for an L2TP LNS inline service in a dynamic profile:

1. Configure the hierarchical scheduler for the service interface (si) interface.

[edit interfaces si-fpc/port/pic ]
user@host# set hierarchical-scheduler maximum-hierarchy-levels 2

BEST PRACTICE: To enable Level 3 nodes in the LNS scheduler hierarchy
and to provide better scaling, we recommend that you also specify a
maximum of two hierarchy levels.

2. Configure the LNS to reflect the IP ToS value in the inner IP header to the outer IP

header.

[edit services l2tp tunnel-group name]
user@host# set tos-reflect

3. Configure the classifier for egress traffic from the LAC.

a. Define the fixed or behavior aggregate (BA) classifier.

• To configure a fixed classifier:

[edit class-of-service interfaces interface-name unit logical-unit-number]
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user@host# set forwarding-class class-name

• To configure a BA classifier:

[edit class-of-service]
user@host# set classifiers (dscp | dscp-ipv6 | inet-precedence) classifier-name
forwarding-class class-name loss-priority level code-points [ aliases ] [
bit-patterns]

b. Apply the classifier to the service interface.

• To apply the classifier for the DSCP or DSCP IPv6 value:

[edit dynamic-profiles profile-name class-of-service interfaces interface-name
unit logical-unit-number classifiers]

user@host# set dscp (classifier-name | default)
user@host# set dscp-ipv6 (classifier-name | default)

• To apply the classifier for the ToS value:

[edit dynamic-profiles profile-name class-of-service interfaces interface-name
unit logical-unit-number classifiers]

user@host# set inet-precedence (classifier-name | default)

4. Configure and apply a rewrite-rule to ingress traffic to the LAC:

a. Configure the rewrite rule with the forwarding class and the loss priority value.

[edit class-of-service]
user@host# set rewrite-rules (dscp | dscp-ipv6 | inet-precedence) rewrite-name
forwarding-class class-name loss-priority level code-point (alias | bits)

b. Apply the rewrite rule to the service interface.

• To apply the rewrite rule for the DSCP or DSCP IPv6 value:

[edit dynamic-profiles profile-name class-of-service interfaces interface-name
unit logical-unit-number rewrite-rules]

user@host# setdscp (rewrite-name | default)
user@host# set dscp-ipv6 (rewrite-name | default)

• To apply the rewrite rule for the ToS value:

[edit dynamic-profiles profile-name class-of-service interfaces interface-name
unit logical-unit-number rewrite-rules]

user@host# set inet-precedence (rewrite-name | default)

5. (Optional) Configure additional adjustments for downstream ATM traffic.

By default, the shaping calculation on the service interface includes the L2TP

encapsulation. If necessary, youcanconfigureadditional adjustments for downstream

ATM traffic from the LAC or differences in Layer 2 protocols.

[editdynamic-profilesprofile-nameclass-of-servicetraffic-control-profilesprofile-name]
user@host# set overhead-accounting (frame-mode | cell-mode |
$junos-cos-shaping-mode) <bytes (byte-value | $junos-cos-byte-adjust)

6. Apply the traffic-control profile.

[edit dynamic-profiles profile-name class-of-service interfaces
$junos-interface-ifd-name unit $junos-interface-unit]
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user@host# set output-traffic-control-profile profile-name

Related
Documentation

• Guidelines for Configuring Dynamic CoS for Subscriber Access

• CoS for L2TP LNS Inline Services Overview on page 135

• Example: Configuring an L2TP LNS

• ConfiguringDynamicShapingParameters toAccount forOverhead inDownstreamTraffic

Rates
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CHAPTER 7

Preventing Bandwidth Contention on
Subscriber Interfaces

• Hierarchical CoS Shaping-Rate Adjustments Overview on page 141

• Shaping Rate Adjustments for Subscriber Local Loops Overview on page 143

• Guidelines for Configuring Shaping-Rate Adjustments for Subscriber Local

Loops on page 144

• Configuring the Minimum Adjusted Shaping Rate on Scheduler Nodes for

Subscribers on page 145

• Configuring Shaping-Rate Adjustments on Queues on page 146

• Enabling Shaping-Rate Adjustments for Subscriber Local Loops on page 148

• Disabling Shaping-Rate Adjustments for Subscriber Local Loops on page 153

• DisablingHierarchicalBandwidthAdjustment forSubscriber InterfaceswithReverse-OIF

Mapping on page 154

• Example:ConfiguringHierarchicalCoSShaping-RateAdjustments forSubscriber Local

Loops on page 154

• Verifying the Configuration of Shaping-Rate Adjustments for Subscriber Local

Loops on page 157

• Verifying the Configuration of ANCP for Shaping-Rate Adjustments on page 158

• UsingHierarchical CoS toAdjust ShapingRates Based onMulticast Traffic on page 158

Hierarchical CoS Shaping-Rate Adjustments Overview

ThisoverviewdescribeshowMXSeries3DUniversal EdgeRouters installed ina subscriber

access network can adjust hierarchical class-of-service (CoS) parameters to prevent

bandwidth contention at subscriber interfaces.

Hierarchical CoS is supported only for subscriber interfaces on EnhancedQueueing (EQ)

DPCs or MPC interfaces operating in hierarchical scheduler mode.

Thecharacteristics of voice, data, andvideoapplications varywidely in their requirements

for traffic throughput, bandwidth management, delay and jitter tolerance, and buffer

depth. To prevent bandwidth contention at subscriber interfaces, you can configure

applicationssuchasANCPandMulticast toperformreal-timeadjustments to theshaping

rate configured for subscriber interfaces for residential gateways. Enabling shaping-rate
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adjustmentson the router canpreventbandwidthcontentionat the interface fromcausing

degradation of the subscriber’s voice, data, or video services.

Types of Shaping-Rate Adjustments

The ANCP application supports absolute adjustments to a specific shaping-rate value.

You can configure ANCP to communicate the subscriber local loop speed to the MX

Series router,which in turn throttles traffic destined to theassociated subscriber interface

so that it matches the subscriber local loop speed. ANCP acquires subscriber line rate

information from DSLAMs and then communicates this data transmission rate for use

with CoS.

The OIF mapping and reverse OIF mapping multicast applications support delta

adjustments that increase or decrease the current shaping rate by a certain value. The

system adjusts traffic destined to the subscriber using reverse OIF mapping enabled on

a specifiedmulticast interface. Reverse OIFmapping is used to determine the subscriber

VLAN interface and themulticast traffic bandwidth on the interface.

Levels of Shaping-Rate Adjustments

Both absolute and delta adjustments aremade to a subscriber’s aggregate shaping rate

on a level 3 scheduler node.

Adjustments that occur on the scheduler node can also impact the shaping rates for all

queues. This adjustment can be undesirable for service providers who want to provide

a premium level of service on specific queues.

For delta-based adjustments by multicast applications, you can control the distribution

of shaping rates among queues by assigning the percentage of adjustment allowed for

each queue. In addition, you can set a minimum adjusted shaping rate for each queue.

Figure 20 on page 142 shows a samplemulticast network with shaping rates adjusted at

the scheduler node level. The shaping rate is reduced by 4 Mbps (from 41 Mbps to 37

Mbps) at the scheduler node for subscriber interface 1, which reduces the rates of both

the best effort and video on demand (VoD) service queues.

Figure 20: Scheduler Node and Queues with Adjusted Shaping Rates
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Figure 21 on page 143 shows the same network with queue-based adjustments enabled

for the best-effort queue on subscriber 1. The shaping rate of the best-effort queue is

reduced by 4 Mbps (from 5Mbps to 1 Mbps). The VoD service queue is not affected.
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Figure 21: Queuewith Adjusted Shaping Rate
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Related
Documentation

Configuring the Minimum Adjusted Shaping Rate on Scheduler Nodes for Subscribers

on page 145

•

• Configuring Shaping-Rate Adjustments on Queues on page 146

• Shaping Rate Adjustments for Subscriber Local Loops Overview on page 143

• DisablingHierarchicalBandwidthAdjustment forSubscriber InterfaceswithReverse-OIF

Mapping on page 154

• Example:ConfiguringHierarchicalCoSShaping-RateAdjustments forSubscriber Local

Loops on page 154

Shaping Rate Adjustments for Subscriber Local Loops Overview

This overview describes howanMXSeries 3DUniversal Edge Router installed as an edge

router can adjust hierarchical CoS policy for subscriber interfaces for subscriber local

loops. You can configure the router to throttle the traffic sent to subscriber local loops

so that the traffic does not exceed the current data transmission rate of those lines. This

feature ensures that changes to subscriber local loop speeds do not cause bandwidth

contention at the subscriber’s residential gateway.

In a typical subscriber access network, traffic destined to a subscriber is delivered from

the access network, through an edge router, to a DSLAM. The DSLAMmultiplexes

subscriber traffic throughaDSL, also knownasa local loop, to the subscriber’s residential

gateway. When line noise or cross talk in a subcarrier causes the error rate on a DSL to

exceedacertain threshold, theDSLAMcanadapt itself by lowering thedata transmission

rate to that carrier device. A lower data transmission rate is less susceptible to induced

errors.

YoucanconfigureanMXSeries router toadjust theconfiguredshaping ratesonscheduler

nodes for subscriber interfaces that represent subscriber local loops.Whenever aDSLAM

resynchronizes a subscriber local loop speed, the router adjusts the configured shaping

rate for that line so that the aggregate egress traffic to those subscribers is shaped to

the local loop speedbefore the traffic reaches theDSLAM.Unless themaximumamount

of bandwidth allocated to the subscriber interface on the router is throttled to the local

loop speed, bandwidth contention can occur at the subscriber’s residential gateway,

which can cause the DSLAM to drop packets. This type of shaping-rate adjustment

requires the topology discovery and traffic-monitoring features of the Access Node

Control Protocol (ANCP).
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You can enable ANCP to communicate the subscriber local loop speed to CoS, which in

turn throttles traffic destined to the associated subscriber interface so that it matches

the subscriber local loop speed. The ANCP agent acquires unadjusted (net) subscriber

line rate information from DSLAMs and then communicates this data transmission rate

for usewithCoS.Youcanalso configurepercentageandbyteadjustments that theANCP

agent canmake to the received net data rate for frame-mode DSL types before

communicating the adjusted rate and overhead to CoS.

Related
Documentation

Hierarchical CoS Shaping-Rate Adjustments Overview on page 141•

• Guidelines for Configuring Shaping-Rate Adjustments for Subscriber Local Loops on

page 144

• Enabling Shaping-Rate Adjustments for Subscriber Local Loops on page 148

• Disabling Shaping-Rate Adjustments for Subscriber Local Loops on page 153

• Example:ConfiguringHierarchicalCoSShaping-RateAdjustments forSubscriber Local

Loops on page 154

• For more information about the ANCP protocol, see the ANCP and the ANCP Agent

Overview.

Guidelines for Configuring Shaping-Rate Adjustments for Subscriber Local Loops

These guidelines apply to configuring an MX Series 3D Universal Edge Router installed

asanedge router toadjust theconfigured shaping ratesonscheduler nodes for subscriber

interfaces that represent subscriber local loops. This shaping-rate feature uses the

topology discovery and traffic-monitoring features of ANCP.

When you enhance hierarchical CoS policy by configuring ANCP-driven shaping-rate

adjustments, consider the following guidelines:

• Shaping-rate adjustments are supported only for subscriber local loops that terminate

at DSLAMs that you have configured as ANCP neighbors of the MX Series router.

• Shaping-rate adjustments are supported only for scheduler nodes for which you have

configured an initial shaping rate by including the shaping-rate statement in a

traffic-control profile applied to the scheduler node. Specify the initial shaping rate as

a peak rate, in bits per second (bps), and not as a percentage. Other methods of

configuring a shaping rate are not supported with this feature.

• Shaping-rateadjustmentsare supportedonly for scheduler nodes thatare static logical

interface sets that you have configured to operate at Level 3 of the scheduler hierarchy

on the router. If an interface set is configured with a logical interface (such as unit 0)

and queue, then the interface set is an internal scheduler node (as opposed to a root

node or a leaf node) at Level 2 of the hierarchy. However, if there are no traffic-control

profiles are configured on logical interfaces in an interface set, then the interface set

is an internal scheduler node at Level 3 of the hierarchy.

• Shaping-rate adjustments are supported only for subscriber interfaces over physical

interfaces that you have configured to operate in hierarchical scheduler mode.
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• After shaping-rateadjustmentsareenabledand the router hasperformedshaping-rate

adjustments on a scheduler node, you can configure a new shaping rate by including

the shaping-rate statement in a traffic-control profile and then applying that profile to

that scheduler node.However, thisnewshaping-ratevaluedoesnot immediately result

in shaping traffic at the new rate. The scheduler node continues to be shaped at rate

set by ANCP. Only when the ANCP shaping-rate adjustment feature is disabled is the

scheduler node shaped at the newly configured shaping-rate.

• The Layer 2 Tunneling Protocol (L2TP) is often used to carry traffic securely between

an L2TP Network Server (LNS) and an L2TP Access Concentrator (LAC). The QoS

adjustment feature supports the shaping overhead options that you can use to add a

specifiednumberofbytes to theactualpacket lengthwhendeterminingshapedsession

packet length. ANCP shaping-rate adjustments are not supported for ingress traffic,

only for egress traffic. To configure the number of bytes to add to the packet at the

egress side of the tunnel, include the egress-shaping-overhead andmode statements

at the [edit chassis fpc slot-numberpicpic-number traffic-manager] hierarchy level. Use

the shaping overhead options if you need to account for encapsulation overhead.

For more information about the ANCP protocol, see the ANCP and the ANCP Agent

Overview.

Related
Documentation

Hierarchical CoS Shaping-Rate Adjustments Overview on page 141•

• Shaping Rate Adjustments for Subscriber Local Loops Overview on page 143

• Enabling Shaping-Rate Adjustments for Subscriber Local Loops on page 148

• Disabling Shaping-Rate Adjustments for Subscriber Local Loops on page 153

• Example:ConfiguringHierarchicalCoSShaping-RateAdjustments forSubscriber Local

Loops on page 154

Configuring theMinimumAdjusted Shaping Rate on Scheduler Nodes for Subscribers

• Overview on page 145

• Configuring aStaticMinimumAdjustedShapingRate onSchedulerNodes onpage 146

• ConfiguringaDynamicMinimumAdjustedShapingRateonSchedulerNodesonpage146

Overview

Absolute adjustments and delta adjustments are performed at the scheduler node level.

You can configure a minimum adjusted shaping rate at the scheduler node level using

static or dynamic CoS parameters.

This feature is supported for adjustments performed by the ANCP andmulticast

applications.

BESTPRACTICE: Formulticast traffic, youcanconfigureaminimumadjusted
shaping rate at the queue level. We recommend that you configure the
minimum adjusted value at the scheduler node or the queue, but not both.
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Whenyouconfigureaminimumadjustedvalue for anodeand fora scheduler
that is referenced by a schedulermap in the same traffic-control-profile, the
system uses theminimum value from the scheduler.

Configuring a Static MinimumAdjusted Shaping Rate on Scheduler Nodes

To apply a minimum adjusted shaping rate for a scheduler node:

• Configure the adjust-minimum statement for the static traffic-control profile.

[edit class-of-service traffic-control-profiles profile-name]
user@host# set adjust-minimum rate

Configuring a DynamicMinimumAdjusted Shaping Rate on Scheduler Nodes

To apply a minimum adjusted shaping rate for a scheduler node:

• Configure the adjust-minimum statement for the dynamic traffic-control profile.

[editdynamic-profilesprofile-nameclass-of-service traffic-control-profilesprofile-name]
user@host# set adjust-minimum rate

Related
Documentation

Verifying the Scheduling and Shaping Configuration for Subscriber Access•

• Configuring Shaping-Rate Adjustments on Queues on page 146

• Hierarchical CoS Shaping-Rate Adjustments Overview on page 141

Configuring Shaping-Rate Adjustments on Queues

• Overview on page 146

• Configuring a Static Shaping-Rate Adjustment for Queues on page 147

• Configuring a Dynamic Shaping-Rate Adjustment for Queues on page 147

Overview

By default, the multicast application adjusts the shaping rates at the scheduler node

level. This adjustment also impacts the shaping rates for all queues, which can be

undesirable for service providers who want to provide a premium level of service on

specific queues.

Formulticastapplications, youcancontrol thedistributionof shaping ratesamongqueues

by assigning the percentage of adjustment allowed for each queue. In addition, you can

set a minimum adjusted shaping rate for each queue.

This feature is supported for adjustments performed by themulticast application.

BEST PRACTICE: We recommend that you configure theminimum adjusted
value at the scheduler node or the queue, but not both.
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Whenyouconfigureaminimumadjustedvalue for anodeand fora scheduler
that is referenced by a schedulermap in the same traffic-control-profile, the
system uses theminimum value from the scheduler.

Configuring a Static Shaping-Rate Adjustment for Queues

To configure adjustment parameters for a queue:

1. Configure the percentage of adjustment for the shaping rate.

[edit class-of-service schedulers scheduler-name]
user@host# set adjust-percent percentage

2. Configure the minimum adjusted value for the shaping rate.

Do one of the following:

• Configure the minimum adjusted value for the queue.

[edit class-of-service schedulers scheduler-name]
user@host# set adjust-minimum rate

• Configure the minimum adjusted value for the node.

[edit class-of-service traffic-control-profile profile-name]
user@host# set adjust-minimum rate

BEST PRACTICE: Ensure that theminimum adjusted value that you
configure does not exceed the shaping rate and is not lower than the
configured transmit rate.

Configuring a Dynamic Shaping-Rate Adjustment for Queues

To configure adjustment parameters for a queue in a dynamic profile:

1. Configure the percentage of adjustment for the shaping rate.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set adjust-percent percentage

2. Configure the minimum adjusted value for the shaping rate.

Do one of the following:

• Configure the minimum adjusted value for the queue.

[edit dynamic-profiles profile-name class-of-service schedulers scheduler-name]
user@host# set adjust-minimum (rate | $junos-cos-adjust-minimum)

• Configure the minimum adjusted value for the node.

[edit dynamic-profiles profile-name class-of-service traffic-control-profile
profile-name]
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user@host# set adjust-minimum rate

BEST PRACTICE: Ensure that theminimum adjusted value that you
configure does not exceed the shaping rate and is not lower than the
configured transmit rate.

Related
Documentation

Verifying the Scheduling and Shaping Configuration for Subscriber Access•

• Configuring the Minimum Adjusted Shaping Rate on Scheduler Nodes for Subscribers

on page 145

• Hierarchical CoS Shaping-Rate Adjustments Overview on page 141

Enabling Shaping-Rate Adjustments for Subscriber Local Loops

You can enhance a CoS implementation by enabling an MX Series 3D Universal Edge

Router to adjust the hierarchical CoS policy shaping rate configured for static interface

sets that consist of two or more VLANs and represent subscriber local loops. Whenever

thedigital subscriber lineaccessmultiplexer (DSLAM) resynchronizes itsdata transmission

rate toadigital subscriber line (DSL), the router adjusts the shaping rate for theassociated

subscriber interface so that the maximum bandwidth allocation cannot exceed the

current data rate for the associated subscriber local loop. This feature ensures that data

transmission rate adjustments by the DSLAMdo not cause bandwidth contention at the

subscriber’s residential gateway.

This topic includes the following tasks:

• ConfiguringStatic Logical InterfaceSets toServe asCoSHierarchical Scheduler Nodes

for Subscriber Loops on page 148

• Configuring the Logical Interfaces That Compose the Static Logical Interface

Sets on page 149

• Configuring Hierarchical CoS on the Static Logical Interface Sets That Serve as

Hierarchical Scheduler Nodes for Subscriber Local Loops on page 150

• Configuring ANCP Functionality That Supports and Drives Shaping-Rate Adjustments

for Subscriber Local Loops on page 152

Configuring Static Logical Interface Sets to Serve as CoS Hierarchical Scheduler Nodes for
Subscriber Loops

To configure a logical interface set, begin by including the interface-set statement with

the interface-set-name option at the [edit interfaces] hierarchy level.

An interface set is composed of two or more logical interfaces on the same physical

interface. Each logical interface inan interfaceset corresponds toan individual subscriber

service, such as voice, video, or data. To specify either a list of logical unit numbers or the

single outer VLAN tag used to identify the logical interfaces that compose the interface
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set, include statements at the [edit interfaces interface-set interface-set-name] hierarchy

level:

• For an interface set composed of a list of logical interfaces identified by an inner VLAN
tag on Ethernet frames (called the customer VLAN, or C-VLAN, tag), youmust specify
each logical interface by including the unit statement with the logical-unit-number
option.

[edit]
interfaces {
interface-set interface-set-name {
interface ethernet-interface-name { # EQ DPC port
unit logical-unit-number;
unit logical-unit-number;
. . .

}
. . .

}
}

• For an interface set composed of a set of VLANs grouped at the DSLAMand identified
by the same service VLAN (S-VLAN) tag), youmust specify the S-VLAN tag as the
outer VLAN tag for each VLAN by including the vlan-tags-outer statement with the
vlan-tag option.

[edit]
interfaces {
interface-set interface-set-name {
interface ethernet-interface-name { # EQ DPC port
vlan-tags-outer vlan-tag; # Identify the DSLAM

}
. . .

}
}

For more information, see “Configuring Hierarchical Schedulers for CoS” on page 12.

Configuring the Logical Interfaces That Compose the Static Logical Interface Sets

Eachunderlyingphysical interfacemustbeconfigured tooperate inhierarchical scheduler

modeand to support stackedVLAN taggingonall logical interfaces. To configure, include

thehierarchical-scheduler statementand the stacked-vlan-tagging statementat the [edit

interfaces ethernet-interface-name] hierarchy level.

To associate the individual logical interfaces of an interface set with specific subscriber

services provided by the subscriber local loop, bind an S-VLAN tag and a C-VLAN tag to

each logical interface that belongs to a scheduler node that represents a subscriber local

loop. Ethernet frames sent from the logical interfaces contain an outer VLAN tag that

identifies aDSLAMandan innerVLAN tag that identifies a subscriber port on theDSLAM.

To configure, include the vlan-tags statement at each logical interface:

[edit]
interfaces {
ethernet-interface-name { # EQ DPC port underlying an interface set
hierarchical-scheduler;
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stacked-vlan-tagging; # Support 802.1Q VLAN dual-tagged frames
unit logical-unit-number { # Bind S-VLAN and C-VLAN tags to logical interface
vlan-tags inner tpid.vlan-id outer tpid.vlan-id;

}
. . .

}
}

For more information, see 802.1Q VLANs Overview.

Configuring Hierarchical CoS on the Static Logical Interface Sets That Serve as Hierarchical
Scheduler Nodes for Subscriber Local Loops

To configure hierarchical CoS on the static logical interface set that serves as the

hierarchical scheduler node for a subscriber local loop:

1. For each scheduler node that represents a subscriber local loop, configure an initial

shaping rate.

NOTE: The CoS shaping-rate feature is supported only for scheduler
nodes with a configured shaping rate. The initial shaping ratemust be
configured by applying a traffic-control profile that includes the
shaping-rate statement. Specify the initial shaping rate as a peak rate, in

bits per second (bps), and not as a percentage. Other methods of
configuring a shaping rate are not supported with this feature.

• To enable traffic heading downstream (from the router to the DSLAM) to be

gathered into an interface set, include the interface-set statement and define the

logical interface set name as the interface-set-name option at the [edit

class-of-service interfaces] hierarchy level.

• To apply output traffic scheduling and shaping parameters at the logical interface

set level (rather than at the logical unit level), include the

output-traffic-control-profile statement and specify the name of a traffic-control

profile as theprofile-nameoptionat the [edit class-of-service interfaces interface-set

interface-set-name] hierarchy level.

To configure, include the following statements:

interfaces { # Configure interface-specific CoS for incoming packets
interface-set interface-set-name { # Configure a hierarchical scheduler
output-traffic-control-profile tc-profile-name; # Level 3 scheduler node

}
. . .

}
traffic-control-profiles { # Define traffic-control profiles
tc-profile-name { # Specify a scheduler map and traffic-shaping parameters
scheduler-mapmap-name;
shaping-rate rate; # This is the “configured shaping rate”
guaranteed-rate (percent percentage | rate);
delay-buffer-rate (percent percentage | rate);

}
. . .
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}

You can include the statements at the following hierarchy levels:

• [edit class-of-service]

• [edit dynamic-profiles profile-name class-of-service]

2. Configure the scheduler maps referenced in the traffic-control profiles applied to the

interfacesets, theschedulers referenced in thoseschedulermaps, and thedropprofiles

referenced in those schedulers.

• A scheduler map establishes the traffic output queues (forwarding classes) for a

scheduler node and associates each queue with a specific scheduler map.

• A scheduler defines queue properties (transmit rate, buffer size, priority, and drop

profile) that specify how traffic is treated in the output queue.

• A drop profile specifies how aggressively the MX Series router drops packets that

aremanagedbyaparticular schedulerbydefiningeitherasegmentedor interpolated

graph that maps output queue fullness to packet drop probability.

To configure, include the statements at the static [edit class-of-service] hierarchy
level:

[edit]
class-of-service {
scheduler-maps { # Assign queuing characteristics to output queues
map-name { #Map output queues to
forwarding-class class-name scheduler scheduler-name;
forwarding-class class-name scheduler scheduler-name;
...

}
...

}
schedulers { # Define queuing characteristics
scheduler-name { # Specify queuing and buffer management
transmit-rate transmit-rate-option;
buffer-size buffer-size-option;
priority priority-level;
drop-profile-map loss-priority loss-priority-option protocol any drop-profile
drop-profile-name;

. . .
}

}
drop-profiles { # Define random early detection (RED) for the delay buffer
drop-profile–name { # Specify how to drop packets from an output queue
drop-profile-name { #Map a queue fullness to a drop probability
fill-level percentage drop-probability percentage; # Option 1: segmented
fill-level percentage drop-probability percentage;
. . .

}
interpolate { # Option 2: interpolated
drop-probability [ values ];
fill-level [ values ];

}
}
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. . .
}

}

For more information about configuring scheduler maps, schedulers, and drop profiles,

seeMapping CoS Component Inputs to Outputs.

Configuring ANCP Functionality That Supports and Drives Shaping-Rate Adjustments for
Subscriber Local Loops

To configure the Access Node Control Protocol (ANCP) functionality that supports and

drives the shaping-rate adjustments for subscriber local loops:

• Enable the ANCP agent to monitor subscriber local loop rates at the DSLAMs and

communicate this information to CoS.

• For frame-modeDSL types, optionally configure adjustments that aremade to the net

data rates, the frame overhead, or both before the ANCP agent reports the values to

CoS. Rates are adjusted by a percentage. Bytes are added to or subtracted from the

overhead per frame.

• Configure each DSLAM as an ANCP neighbor of the router so that TCP connections

can be established between the router and each DSLAM.

• Identify the subscriber interface sets whose traffic is monitored and shaped by the

ANCP agent, and associate those interface sets with the corresponding identifiers

configured on the access node (DSLAM) to uniquely identify the subscriber local loops

within the access network.

The ANCP agent uses this information to build amapping of subscribers to subscriber

interfaces.When theANCPagent receivesportmanagementmessages fromaDSLAM

orotheraccessnode, it uses theaccess identifier contained in themessage todetermine

which hierarchical scheduler node corresponds to the subscriber.

To configure, include statements at the [edit protocols ancp] hierarchy level:

[edit]
protocols {
ancp {
qos-adjust; # Enable ANCP tomonitor and adjust CoS shaping rates
other-bytes bytes; # Specify number of bytes to adjust OTHER access technology
rate

other-overhead-adjust percentage; # Specify percentage by which to adjust OTHER
access technology rate

sdsl-bytes bytes; # Specify number of bytes to adjust SDSL rate
sdsl-overhead-adjust percentage; # Specify percentage by which to adjust SDSL
rate

vdsl-bytes bytes; # Specify number of bytes to adjust VDSL rate
vdsl-overhead-adjust percentage; # Specify percentage by which to adjust VDSL
rate

vdsl2-bytes bytes; # Specify number of bytes to adjust VDSL2 rate
vdsl2-overhead-adjust percentage; # Specify percentage by which to adjust VDSL2
rate

}
neighbor ip-address; # Configure each DSLAM as an ANCP neighbor
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. . .
interfaces { # Identify subscribers for which ANCP can adjust shaping rates
interface-set {
interface-set-name {
access-identifier identifier-string; # DSLAM ID for the local loop

}
}
. . .

}
. . .

}
. . .

}

Related
Documentation

For hardware requirementsandconfigurationguidelines, seeGuidelines forConfiguring

Shaping-Rate Adjustments for Subscriber Local Loops on page 144

•

• Shaping Rate Adjustments for Subscriber Local Loops Overview on page 143

• Traffic Rate Reporting and Adjustment by the ANCP Agent

• Configuring the ANCP Agent to Report Traffic Rates to CoS

• Verifying the Configuration of ANCP for Shaping-Rate Adjustments on page 158

• Verifying the Configuration of Shaping-Rate Adjustments for Subscriber Local Loops

on page 157

• Disabling Shaping-Rate Adjustments for Subscriber Local Loops on page 153

• Example:ConfiguringHierarchicalCoSShaping-RateAdjustments forSubscriber Local

Loops on page 154

Disabling Shaping-Rate Adjustments for Subscriber Local Loops

To disable hierarchical CoS shaping-rate adjustments for subscriber local loops:

• Disable hierarchical CoS traffic-shaping adjustment by ANCP:

[edit protocols ancp]
user@host# delete qos-adjust

Traffic-shapingparameters for all subscriber local loops revert to their current configured

values.

Related
Documentation

For hardware requirementsandconfigurationguidelines, seeGuidelines forConfiguring

Shaping-Rate Adjustments for Subscriber Local Loops on page 144

•

• Shaping Rate Adjustments for Subscriber Local Loops Overview on page 143

• Enabling Shaping-Rate Adjustments for Subscriber Local Loops on page 148

• Example:ConfiguringHierarchicalCoSShaping-RateAdjustments forSubscriber Local

Loops on page 154
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Disabling Hierarchical Bandwidth Adjustment for Subscriber Interfaces with
Reverse-OIFMapping

You can disable hierarchical bandwidth adjustment for all subscriber interfaces with

reverse OIF mapping enabled on a specified multicast interface. Reverse OIF mapping

is used to determine the subscriber VLAN interface and themulticast traffic bandwidth

on the interface.

To disable hierarchical bandwidth adjustment:

1. Specify that you want to access the subscriber interfaces with reverse-OIF mapping

enabled.

[edit routing-instances routing-instance routing-optionsmulticast interface
interface-name]

user@host# edit reverse-oif-mapping

2. Disablehierarchicalbandwidthadjustment forall subscriber interfaceson the interface.

user@host# set no-qos-adjust

Related
Documentation

Hierarchical CoS Shaping-Rate Adjustments Overview on page 141•

• Example: Configuring Multicast with Subscriber VLANs

Example:ConfiguringHierarchicalCoSShaping-RateAdjustments forSubscriberLocal
Loops

This example shows how you can enable shaping-rate adjustments for static logical

interface sets that represent subscriber local loops:

1. Configure static logical interface sets to serve as CoS hierarchical scheduler nodes

for subscriber local loops.

This example uses a single scheduler node that represents two subscriber local loops.
The scheduler node is a static logical interface composed of two logical interfaces.
The underlying physical interface is port 0 on a Gigabit Ethernet EQ DPC in slot 4, PIC
0:

[edit]
interfaces {
interface-set ifset-of-logical-interfaces {
interface ge-4/0/0 {
unit 1;
unit 2;

}
}
ge-4/0/0 {
description “access interface ge-4/0/0”;
hierarchical-scheduler;
stacked-vlan-tagging;
unit 1 {
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description “DSL type ADSL1 = 0x01”;
proxy-arp;
vlan-tags outer 1 inner 1; # S-VLAN tag is ’1’ and C-VLAN tag is ’1’
family inet { # Specify a secondary loopback address
unnumbered-address lo0.0 preferred-source-address 192.168.7.3;

}
}
unit 2 {
description “DSL type ADSL1 = 0x01”;
proxy-arp;
vlan-tags outer 1 inner 2; # S-VLAN tag is ’1’ and C-VLAN tag is ’2’
family inet { # Specify a secondary loopback address
unnumbered-address lo0.0 preferred-source-address 192.168.7.4;

}
}

}
}

2. Begin configuring hierarchical CoS on the static logical interface set that serves as

the hierarchical scheduler node for the group of subscriber local loops.

[edit]
class-of-service {
interfaces {
interface-set ifset-of-logical-interfaces {
output-traffic-control-profile tcp-premium-with-4–queues;

}
}

}

3. Configure the traffic-control profiles that can be applied to the scheduler node:

[edit]
class-of-service {
traffic-control-profiles {
tcp-basic-rate { # Specify a scheduler map and traffic controls
shaping-rate 10m;

}
tcp-premium-with-4-queues { # Specify a scheduler map and traffic controls
scheduler-map smap-premium-4q;
shaping-rate 20m;
guaranteed-rate 10m;
delay-buffer-rate 5m;

}
}

}

In this example, the tcp-premium-with-4-queues traffic-control profile is applied to

the interface set. The other profile provides a lower shaping rate and no guaranteed

rate.

4. Configure theschedulermap smap-premium-4q that is referenced in the traffic-control
profile for the scheduler node:

[edit]
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class-of-service {
scheduler-maps { # Define the queues that comprise each scheduler node
smap-premium-4q { #Map each queue in the scheduler node to a scheduler
forwarding-class be scheduler be_sch;
forwarding-class af scheduler af_sch;
forwarding-class ef scheduler ef_sch;
forwarding-class nc scheduler nc_sch;

}
}

}

5. Configure the four schedulers (referenced in the scheduler map) that define the four
output queues for the scheduler node:

[edit]
class-of-service {
schedulers { # Define scheduling characteristics of each queue
be_sch { # Transmit rate and buffer management parameters
transmit-rate percent 10;
buffer-size remainder;
priority low;

}
ef_sch { # Transmit rate and buffer management parameters
...

}
af_sch { # Transmit rate and buffer management parameters
...

}
nc_sch { # Transmit rate and buffer management parameters
...

}
}

}

6. Enable ANCP to communicatewith the DSLAM to adjust the CoS shaping rate for the

scheduler node.

Youmust enable the ANCP feature for performing CoS traffic shaping adjustments,
configure theDSLAMasanANCPneighbor, andspecify theDSLAM-assigned identifier
for the subscriber local loop represented by the scheduler node Optionally specify
byte or percentage adjustments for frame-mode DSL types.

[edit]
protocols {
ancp {
qos-adjust;#EnableANCPtoadjustCoSshaping ratesandspecify rateadjustments
sdsl-bytes 30;
sdsl-overhead-adjust 87;
vdsl-bytes 20;
vdsl-overhead-adjust 95;
vdsl2-bytes 20;
vdsl2-overhead-adjust 87;

}
neighbor 10.2.3.4; # Configure the DSLAM as an ANCP neighbor
interfaces { # Identify subscribers for which ANCP can adjust shaping rates
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interface-set {
ifset-of-logical-interfaces {
access-identifier “dslam port 2/3”; # DSLAM ID for the local loop

}
}

}
}

}

NOTE: If ANCP is not yet enabled, the process starts when you commit a
configuration that contains the protocols ancp stanza.

7. You can display the configured shaping rate and the adjusted shaping rate for each

logical interface set configured for hierarchical CoS, issue the show class-of-service

interface-set operational command.

Related
Documentation

Hierarchical CoS Shaping-Rate Adjustments Overview on page 141•

• Shaping Rate Adjustments for Subscriber Local Loops Overview on page 143

• Guidelines for Configuring Shaping-Rate Adjustments for Subscriber Local Loops on

page 144

• Enabling Shaping-Rate Adjustments for Subscriber Local Loops on page 148

Verifying the Configuration of Shaping-Rate Adjustments for Subscriber Local Loops

Purpose Display theconfiguredshaping rateand theadjustedshaping rate for each logical interface

set configured for hierarchical CoS.

NOTE: After shaping-rate adjustments are enabled and the router has
performedshaping-rate adjustments ona scheduler node, you canconfigure
anewshaping rateby including the shaping-rate statement ina traffic-control

profile and then applying that profile to that scheduler node. However, this
new shaping-rate value does not immediately result in shaping traffic at the
new rate. The scheduler node continues to be shaped at rate set by ANCP.
Only when the ANCP shaping-rate adjustment feature is disabled is the
scheduler node shaped at the newly configured shaping-rate.

Action Issue the show class-of-service interface-set operational command.

Related
Documentation

Enabling Shaping-Rate Adjustments for Subscriber Local Loops on page 148•
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Verifying the Configuration of ANCP for Shaping-Rate Adjustments

Purpose Use to display or clear information about the ANCP configuration for shaping-rate

adjustments.

Action • To display ANCP neighbor information, issue the show ancp neighbor operational

command.

• To clear ANCP neighbors, issue the clear ancp neighbor operational command.

• To display ANCP subscriber information, issue the show ancp subscriber operational

command.

• To display ANCP class-of-service information, issue the show ancp cos operational

command.

If ANCP is not yet enabled, the process starts when you commit a configuration that

contains the protocols ancp stanza.

Related
Documentation

ANCP and the ANCP Agent Overview•

• Configuring the ANCP Agent

Using Hierarchical CoS to Adjust Shaping Rates Based onMulticast Traffic

For service providers that are using interface sets to deliver services such as voice and

data andmulticast VLANs (M-VLANs) to deliver broadcast television, you can set up

CoS so that when a subscriber begins receiving multicast traffic, the shaping rate of the

subscriber interface is adjusted to account for the multicast traffic. You can also set up

the class of service (CoS) multicast adjustment to be propagated from the subscriber

interface to the interface set, which is the parent in the scheduler hierarchy. This feature

prevents oversubscription of the multicast replicator, such as a PON, which can result in

dropped traffic and service disruption.

For broadcast television, instead of transporting separate video streams from the source

to each subscriber receiving the same stream, the broadband network gateway (BNG)

uses M-VLANs to send one stream to the access node. The access node, such as an

Optical Line Terminal (OLT) or a DSLAM, replicates the video stream for each subscriber

that is currently watching a particular television channel. In this scenario, M-VLANs are

used to stream television and interface sets are used to manage traffic to the access

node. An interface set contains an interface for each subscriber that is attached to the

accessnode.SeeFigure22onpage 159 fora typicalbroadcast televisionnetwork topology.
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Figure 22: Typical Broadcast Television Network Topology.
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When a subscriber begins watching a television channel, the BNG detects that the

subscriber has joined amulticast group and has begun receiving traffic from anM-VLAN.

TheBNGadjusts traffic shaping on the subscriber interface to account for the bandwidth

that themulticast traffic is using. For example, if a subscriber beginswatchinga television

channel, the BNG reduces the bandwidth on the subscriber interface to account for the

bandwidthbeing usedby themulticast traffic. If you set upCoS topropagate the reduced

bandwidth of the subscriber interface to the interface set, the interface set’s shaping

rate is also reduced.

The BNG uses CoS adjustments based on three-level hierarchical CoS scheduling to

implement this feature. Level 2 in the scheduler hierarchy is the interface set, and level

3 is the logical interface. To use this feature, you configure traffic-control profiles for

logical interfaces (level 3) to adjust the parent interface set (level 2).

You can set up CoS adjustments to the parent interface set to happen once for each

broadcast television channel being streamed over the M-VLAN by including the

qos-adjust-hierarchical interface-set at the [edit dynamic-profiles dynamic-profile-name

access-cac interface $junos-interface-name] hierarchy. For example:

user@host# set dynamic-profiles dynamic-profile-name access-cac interface
$junos-interface-name qos-adjust-hierarchical interface-set

To illustrate thebenefit of this feature, consider twoscenarios fromFigure23onpage 160,

which shows a possible subscriber scheduler hierarchy with M-VLANs.
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Figure 23: Typical Subscriber Scheduler Hierarchy with M-VLANs
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Scenario 1

Eachof32subscribersonPON2areconsumingasmuchdataas theycan. Eachsubscriber

receives (2.4 Gbps / 32 subscribers) = 75Mbps. Subscriber 1 on PON2 starts watching a

120Mbpsmulticast video stream. Each subscriber receives (2.4Gbps – 120Mbps) / 32

subscribers = 71.25Mbps of data. Subscriber 1 receives 120Mbps of video, and 71.25Mbps

of data. Then Subscriber 2 on PON2 starts watching a different 120Mbpsmulticast video

stream. Each subscriber then receives (2.4Gbps – 240Mbps) / 32 subscribers = 67.5

Mbps of data. Subscribers 1 and 2 receive 120Mbps of video and 67.5Mbps of data.

Final QoS adjustments:

• Subscriber 1’s shaping-rate is reduced by 120Mbps to 880Mbps.

• Subscriber 2’s shaping-rate is reduced by 120Mbps to 880Mbps.

• PON2’s shaping-rate is reduced by 240Mbps to 2.160Gbps, leaving all 32 subscribers

to equally share 2.160Gbps – which is 67.5Mbps each.

Scenario 2

Eachof 32 subscribers are consumingasmuchdataas they can. Each subscriber receives

(2.4 Gbps / 32 subscribers) = 75Mbps. Subscriber 1 on PON2 starts watching a 120Mbps

multicast video stream. Each subscriber then receives (2.4Gbps – 120Mbps) / 32

subscribers = 71.25Mbps of data. Subscriber 1 gets 120Mbps of video, and 71.25Mbps of

data. Subscriber 2 on PON2 then starts watching the same 120Mbpsmulticast video

Copyright © 2017, Juniper Networks, Inc.160

Hierarchical Class of Service Feature Guide



stream. This is completely serviced. Since this is the same video stream as Subscriber 1

iswatching, and thestream isbeing replicatedat thePON,onlyonesubscriber adjustment

is needed. No additional PON adjustment is needed due to subscriber 2 watching the

same 120Mbpsmulticast video steam.

Final QoS adjustments:

• Subscriber 1’s shaping-rate is reduced by 120Mbps to 880Mbps.

• Subscriber 2’s shaping-rate is reduced by 120Mbps to 880Mbps.

• PON2’s shaping-rate is reduced by 240Mbps to 2.280Gbps, leaving all 32 subscribers

to equally share 2.280Gbps – which is 71.25Mbps each.

When any one of the two subscribers receiving the 120Mbps video stream unsubscribes,

theadjustment for that subscriber is reverted. Theother subscriber’s adjustment remains,

as does the PON’s adjustment. When the remaining subscriber unsubscribes the

adjustment for that subscriber is reverted, as is the PON’s adjustment.

Related
Documentation

• qos-adjust-hierarchical on page 355

• show access-cac interface-set on page 424
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CHAPTER 8

Configuring Targeted Distribution of
Subscribers on Aggregated Ethernet
Interfaces

• Distribution of Demux Subscribers in an Aggregated Ethernet Interface on page 163

• ProvidingAccurateScheduling foraDemuxSubscriber InterfaceofAggregatedEthernet

Links on page 166

• Configuring the Distribution Type for Demux Subscribers on Aggregated Ethernet

Interfaces on page 167

• Configuring Link and Module Redundancy for Demux Subscribers in an Aggregated

Ethernet Interface on page 168

• Configuring Rebalancing of Demux Subscribers in an Aggregated Ethernet

Interface on page 168

• Example: Separating Targeted Multicast Traffic for Demux Subscribers on Aggregated

Ethernet Interfaces on page 169

• Verifying the Distribution of Demux Subscribers in an Aggregated Ethernet

Interface on page 180

• Configuring the Distribution Type for PPPoE Subscribers on Aggregated Ethernet

Interfaces on page 180

• Verifying the Distribution of PPPoE Subscribers in an Aggregated Ethernet

Interface on page 181

Distribution of Demux Subscribers in an Aggregated Ethernet Interface

This topic describes the distribution options available for demux subscriber interfaces

over aggregated Ethernet.

DistributionModels

Bydefault, the systemsupports hash-baseddistribution for all subscriber interface types

in an aggregatedEthernet bundle configuredwithout link protection. In thismodel, traffic

for a logical interface can be distributed over multiple links in the bundle. This model is

desirable when there are many flows through the logical interface and you need to load

balance those flows.
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Note that if the distribution flows are not even, egress CoS scheduling can be inaccurate.

In addition, scheduler resources are required on every link of the aggregated Ethernet

interface. For example, if subscriber traffic is allocated 10MB for a triple-play service over

four links in abundle, eachof the links could receive 2.5MBof traffic. High-density services

such as video could be limited by the bandwidth on one of the links.

Targeted distribution enables you to target the egress traffic for an IP or VLAN demux

subscriber on a single member link, using a single scheduler resource. To achieve load

balancingover themember links, the systemdistributes the subscriber interfaces equally

among the links. This enables the subscriber that is allocated 10 MB to be accurately

scheduled as the traffic flows through.

Sample Targeted Distribution Topology

Figure 24 on page 164 displays a sample targeted distribution of subscriber traffic across

links in an aggregated Ethernet interface. A primary and backup link is allocated for each

subscriber.

Figure 24: Targeted Subscriber Links
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For example, if link GE-xwent down, subscriber 1 can begin forwarding over the backup,

which is linkGe-y.When linkGE-ycomesbackup, subscriber 1 switchesback to its primary

link, GE-x.

In the event that both GE-x and GE-y go down, subscriber 3 starts forwarding through its

backup, GE-z. Subscriber 1 will have lost its primary and backup links, and will also begin

forwarding out the GE-z link. A new level 3 scheduler is assigned for this subscriber on

linkGE-z. If there is amomentary lapsebetween the time thatanewscheduler is allocated

and forwarding switches to GE-z, the traffic will be forwarding through to the remaining

scheduler. Subscriber 2 continues to forward through its primarily link, GE-z.

Redundancy and RedistributionMechanisms

Two typesof redundancyareavailable in the targeteddistributionmodel: link redundancy

andmodule redundancy.
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By default, an aggregated Ethernet interface is enabled with link redundancy. Backup

links for a subscriber are chosen based on the link with the least number of subscribers,

which provides redundancy if a link fails.

Themodule redundancy option enables you to provide redundancy if a module or a link

fails. Backup links for a subscriber are chosenonadifferentDPCorMPC from theprimary

link, based on the link with the least number of subscribers among the links on different

modules. You can enable this for the aggregated Ethernet interface.

When linksare removed,affectedsubscribersare redistributedamongtheactive remaining

backup links. When links are added to the system, no automatic redistribution occurs.

Newsubscribers areassigned to the linkswith the fewest subscribers (whichare typically

the new links).

Considerations and Best Practices

Keep the following guidelines in mind when configuring targeted distribution for demux

subscribers:

• You canmanage subscribers with both hash-based and targeted distribution models

in the same network. For example, you can allocate subscribers with interface types

such as PPPoE with hash-based distribution, and enable demux subscribers with

targeted distribution.

• We recommend that you configure module redundancy to protect against module

failures. Whenmodule redundancy is enabled, you can ensure an even distribution of

subscribers if youallocate nomore than50percent of the links ona singleDPCorMPC.

• Duringnormalnetworkoperations, thesystemmaintainsanevenbalanceof subscribers

among the links in a bundle, even as subscribers log in and out. However, if the

distribution of a bundle becomes uneven (for example, when a link goes down and

new subscribers are logging in), you can perform amanual rebalance of the bundle. In

addition, you can configure periodic rebalancing of the bundle with a specific time

interval.

• When you anticipate that a link will be down for an extended time, and you want to

ensure that backup links are provisioned for all subscribers, we recommend that you

remove the failed link from the bundle. This forces the affected subscribers to

redistribute to other links.

• Werecommend that youapplya remaining traffic-control profile to the logical interface

to ensure thatminimal scheduling parameters are applied to the remaining subscriber

traffic. This provides scheduling for subscribers that do not have schedulers allocated

because theyhavenotbeenconfiguredor theyhavebeenover-provisioned, or because

of scheduler transitions onmultiple link failures.

• If you perform a cold restart on the router when it is forwarding active subscribers, the

subscriber interfaces with targeted distribution are assigned to the first links that

becomeavailablewhen the system is initializing so forwarding can begin. To rebalance

the system following a cold restart, perform amanual rebalance of the bundle. In

addition,we recommendthat youconfigureGracefulRoutingEngineswitchover (GRES)

on the router to enable nonstop forwarding during switchover, and avoid performing

cold restarts.
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• Toensureappropriateandpredictable targeteddistribution, youmust configure chassis

network services to use enhanced-ipmode.

• Unless specifically separated, multicast traffic egresses in parallel with unicast traffic,

sharing the CoS hierarchy and aggregated Ethernet flow distribution.

Related
Documentation

Configuring the Distribution Type for Demux Subscribers on Aggregated Ethernet

Interfaces on page 167

•

• Configuring Link and Module Redundancy for Demux Subscribers in an Aggregated

Ethernet Interface on page 168

• Configuring Rebalancing of Demux Subscribers in an Aggregated Ethernet Interface

on page 168

• Static or Dynamic Demux Subscriber Interfaces over Aggregated Ethernet Overview

ProvidingAccurateSchedulingforaDemuxSubscriber InterfaceofAggregatedEthernet
Links

Unlike VLAN subscriber interfaces, enabling link protection is not required for configuring

hierarchical CoS on demux interfaces. Instead, we recommend that you enable targeted

distribution on the demux interface to provide accurate scheduling for the aggregated

Ethernet links.

Before you begin, configure the subscriber interface with aggregated Ethernet:

• For static and dynamic IP demux interfaces, see Configuring a Static or Dynamic IP

Demux Subscriber Interface over Aggregated Ethernet.

• For static and dynamic VLAN demux interfaces, see Configuring a Static or Dynamic

VLAN Demux Subscriber Interface over Aggregated Ethernet.

To provide accurate scheduling for a demux subscriber interface of aggregated Ethernet

links:

1. Enable targeted distribution for the demux interface.

See “Configuring theDistributionType forDemuxSubscribersonAggregatedEthernet

Interfaces” on page 167.

2. Enable hierarchical scheduling on the link aggregation bundle.

See “Configuring Hierarchical CoS for a Subscriber Interface of Aggregated Ethernet

Links” on page 79.

3. (Optional) Enable module redundancy to ensure that CoS resources are provisioned

for the aggregated Ethernet links if amodule or a link fails. By default, link redundancy

is supported.

See “ConfiguringLinkandModuleRedundancy forDemuxSubscribers inanAggregated

Ethernet Interface” on page 168.
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4. (Optional) Configure rebalancing periodically or manually for the subscribers. See

“Configuring Rebalancing of Demux Subscribers in an Aggregated Ethernet Interface”

on page 168.

5. Attach static or dynamic traffic shapingand schedulingparameters at theaggregated

Ethernet logical interface or its underlying physical interface. See:

• Configuring Traffic Scheduling and Shaping for Subscriber Access

• Configuring Schedulers in a Dynamic Profile for Subscriber Access

• ApplyingTraffic Shaping andScheduling to aSubscriber Interface in aDynamicProfile

• Applying Minimal Shaping and Scheduling to Remaining Subscriber Traffic

Related
Documentation

Guidelines for Configuring Dynamic CoS for Subscriber Access•

• Verifying the Distribution of Demux Subscribers in an Aggregated Ethernet Interface

on page 180

Configuring the Distribution Type for Demux Subscribers on Aggregated Ethernet
Interfaces

Bydefault, the systemsupportshash-baseddistributionof subscriber traffic inaggregated

Ethernetbundles. Youcanconfigure the systemto target theegress traffic for a subscriber

on a single member link, using a single scheduler resource. The system distributes the

subscriber interfaces equally among themember links.

To configure targeted distribution:

1. Edit the chassis hierarchy level.

[edit]
user@host#edit chassis

2. Enable chassis network services for enhanced-ipmode.

[edit chassis]
user@host#set network-services enhanced-ip

3. Access the logical interface.

[edit]
user@host#edit interfaces demux0 unit logical-unit-number

4. Enable targeted distribution for the interface.

[edit interfaces demux0 unit logical-unit-number]
user@host#set targeted-distribution

Related
Documentation

Verifying the Distribution of Demux Subscribers in an Aggregated Ethernet Interface

on page 180

•
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• Distribution of Demux Subscribers in an Aggregated Ethernet Interface on page 163

Configuring Link andModule Redundancy for Demux Subscribers in an Aggregated
Ethernet Interface

By default, an aggregated Ethernet bundle with targeted distribution is enabledwith link

redundancy. Backup links for a subscriber are chosen based on the link with the fewest

subscribers, which provides redundancy if a link fails.

We recommendthat youconfigure themodule redundancyoption toprovide redundancy

if a module or a link fails. Backup links for a subscriber are chosen on a different DPC or

MPC from the primary link, based on the linkwith the fewest subscribers among the links

on different modules.

To configure module redundancy for an aggregated Ethernet bundle:

1. Access the aggregated Ethernet bundle for which you want to configure module

redundancy.

edit
user@host# edit interfaces aex aggregated-ether-options

2. Enable module redundancy for the bundle.

[edit interfaces aex aggregated-ether-options]
user@host# logical-interface-fpc-redundancy

Related
Documentation

Configuring the Distribution Type for Demux Subscribers on Aggregated Ethernet

Interfaces on page 167

•

• Distribution of Demux Subscribers in an Aggregated Ethernet Interface on page 163

Configuring Rebalancing of Demux Subscribers in an Aggregated Ethernet Interface

In a targeteddistributionmodel, the systemallocatesdemuxsubscriber interfacesequally

among themember links in the aggregated Ethernet interface. When links are removed,

affected subscribers are redistributed among the active remaining backup links. When

links are added to the system, no automatic redistribution occurs. New subscribers are

assigned to the links with the fewest subscribers (which are typically the new links).

During normal network operations, the systemmaintains an even balance of traffic

among the links inabundle, evenassubscribers log inandout.However, if thedistribution

of a bundle becomes uneven (for example, when a link goes down for a period of time
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and new subscribers are logging in), you can perform amanual rebalance of the bundle.

In addition, you can configure periodic rebalancing of the bundle with a specific interval.

• Configuring Periodic Rebalancing of Subscribers in an Aggregated Ethernet

Interface on page 169

• Configuring Manual Rebalancing of Subscribers on an Aggregated Ethernet

Interface on page 169

Configuring Periodic Rebalancing of Subscribers in an Aggregated Ethernet Interface

If subscribers are frequently logging in and logging out of your network, you can configure

the system to periodically rebalance the links based on a specific time and interval.

To configure periodic rebalancing:

1. Access the aggregated Ethernet interface for which you want to configure periodic

rebalancing.

edit
user@host# edit interfaces aenumber aggregated-ether-options

2. Configure the rebalancing parameters for the interface, including the time and the

interval between rebalancing actions.

[edit interfaces aenumber aggregated-ether-options]
user@host# rebalance-periodic time hour:minute <interval hours>

ConfiguringManual Rebalancing of Subscribers on an Aggregated Ethernet Interface

Tomanually rebalance the subscribers among the links in anaggregatedEthernet bundle

with targeted distribution:

• Issue the request interface rebalance command:

user@host# request interface rebalance interface <interface-name>

Related
Documentation

Verifying the Distribution of Demux Subscribers in an Aggregated Ethernet Interface

on page 180

•

• Configuring the Distribution Type for Demux Subscribers on Aggregated Ethernet

Interfaces on page 167

• Distribution of Demux Subscribers in an Aggregated Ethernet Interface on page 163

Example: Separating TargetedMulticast Traffic for DemuxSubscribers onAggregated
Ethernet Interfaces

This example shows how to separate targetedmulticast traffic from targeted unicast

traffic and send thatmulticast traffic to adifferent interface through theuseofOIFmaps.

• Requirements on page 170

• Overview on page 170
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• Configuration on page 170

• Verification on page 176

Requirements

Before configuring this example, make sure to configure the distribution type for the

interface. See “Configuring the Distribution Type for Demux Subscribers on Aggregated

Ethernet Interfaces” on page 167 for instructions.

Overview

In this example, targeted traffic distribution is already configured on the router.

Dynamically created interfaces each carry their unicast traffic but all multicast traffic is

sent to the GE-5/3/9.0 interface.

Figure 25 on page 170 shows the sample network.

Figure 25: Multicast Traffic Separation Using OIFMapping
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Configuration

• Configure an OIF Map Policy on page 171

• Configure a DHCP VLAN Dynamic Profile on page 172

• Configure a VLAN Demux Dynamic Profile on page 173

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-statementOIF-v4-all termoif539fromroute-filter 192.168.20.0/4
orlonger

set policy-options policy-statement OIF-v4-all term oif539 thenmap-to-interface
ge-5/3/9.0

set policy-options policy-statement OIF-v4-all term oif539 then accept
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set dynamic-profiles dhcp-vlan-prof interfaces "$junos-interface-ifd-name" unit
"$junos-underlying-interface-unit" family inet unnumbered-address lo0.0

set dynamic-profiles dhcp-vlan-prof interfaces "$junos-interface-ifd-name" unit
"$junos-underlying-interface-unit" family inet unnumbered-address preferred-sour
ce-address 10.20.0.2

set dynamic-profiles demux-vlan-prof interfaces demux0 unit "$junos-interface-un it"
vlan-id "$junos-vlan-id"

set dynamic-profiles demux-vlan-prof interfaces demux0 unit "$junos-interface-un it"
demux-options underlying-interface "$junos-interface-ifd-name"

set dynamic-profiles demux-vlan-prof interfaces demux0 unit "$junos-interface-un it"
targeted-distribution

set dynamic-profiles demux-vlan-prof interfaces demux0 unit "$junos-interface-un it"
family inet unnumbered-address lo0.0

set dynamic-profiles demux-vlan-prof interfaces demux0 unit "$junos-interface-un it"
family inet unnumbered-address preferred-source-address 10.20.0.2

setdynamic-profilesdemux-vlan-profprotocols igmp interface"$junos-interface-name"
version 2

setdynamic-profilesdemux-vlan-profprotocols igmp interface"$junos-interface-name"
promiscuous-mode

setdynamic-profilesdemux-vlan-profprotocols igmp interface"$junos-interface-name"
passive allow-receive

setdynamic-profilesdemux-vlan-profprotocols igmp interface"$junos-interface-name"
passive send-group-query

setdynamic-profilesdemux-vlan-profprotocols igmp interface"$junos-interface-name"
oif-mapOIF-v4-all

Configure an OIFMap Policy

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy.

To configure the OIF map:

1. Access the router policy options:

[edit]
user@host#edit policy-options

2. Edit a policy statement.

[edit policy-options]
user@host edit policy-statement OIF-v4-all

3. Create a term for mapping incomingmulticast traffic to a specific interface.

[edit policy-options OIF-v4-all]
user@host edit term oif539

4. Define the match condition for the term. In this case, the termmatches any route

prefix of 192.168.20.0/4 or longer (all multicast traffic).

[edit policy-options OIF-v4-all term oif539]
user@host set from route-filter 192.168.20.0/4 orlonger
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5. Define the action for the term. In this case, when amatch occurs, the term accepts

the traffic andmaps it to interface GE-5/3/9.0.

[edit policy-options OIF-v4-all term oif539]
user@host set thenmap-to-interface ge-5/3/9.0
user@host set then accept

Results Confirm your configuration by issuing the show policy-options commands. If the output

does not display the intended configuration, repeat the instructions in this example to

correct the configuration.

[edit]
user@host# show policy-options
policy-statement OIF-v4-all {
term oif539 {
from {
route-filter 192.168.20.0/4 orlonger;

}
then {
map-to-interface ge-5/3/9.0;
accept;

}
}

}

Configure a DHCP VLANDynamic Profile

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy.

To configure a DHCP VLAN dynamic profile for client access:

1. Create a dynamic VLAN demux profile.

[edit]
user@host#edit dynamic-profiles dhcp-vlan-prof

2. Edit the dynamic profile interface.

[edit dynamic-profiles dhcp-vlan-prof]
user@host edit interfaces $junos-ifd-name

3. Edit the interface unit dynamic variable.

[edit dynamic-profiles demux-vlan-prof interfaces $junos-ifd-name]
user@host edit unit $junos-underlying-interface-unit

4. Edit the interface family.

[edit dynamic-profiles demux-vlan-prof interfaces $junos-ifd-name unit
$junos-underlying-interface-unit]

user@host edit family inet
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5. Define the loopback address.

[edit dynamic-profiles demux-vlan-prof interfaces $junos-ifd-name unit
$junos-underlying-interface-unit ]

user@host set unnumbered-address lo0.0 preferred-source-address 10.20.0.2

Results Confirm your configuration by issuing the showdynamic-profiles command. If the output

for thedhcp-vlan-profdynamicprofiledoesnotdisplay the intendedconfiguration, repeat

the instructions in this example to correct the configuration.

[edit]
user@host# show dynamic-profiles
dhcp-vlan-prof {
interfaces {
"$junos-interface-ifd-name" {
unit "$junos-underlying-interface-unit" {
family inet {
unnumbered-address lo0.0 preferred-source-address 10.20.0.2;

}
}

}
}

}

Configure a VLANDemux Dynamic Profile

Step-by-Step
Procedure

The following example requires you to navigate various levels in the configuration

hierarchy.

To configure the OIF map:

1. Create a dynamic VLAN demux profile.

[edit]
user@host#edit dynamic-profiles demux-vlan-prof

2. Edit the dynamic profile demux0 interface.

[edit dynamic-profiles demux-vlan-prof]
user@host edit interfaces demux0

3. Edit the interface unit dynamic variable.

[edit dynamic-profiles demux-vlan-prof interfaces demux0]
user@host edit unit $junos-interface-unit

4. Specify the VLAN ID dynamic variable.

[edit dynamic-profiles demux-vlan-prof interfaces demux0 unit
“$junos-interface-unit”]

user@host set vlan-id $junos-vlan-id
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5. Access the demux options.

[edit dynamic-profiles demux-vlan-prof interfaces demux0 unit
“$junos-interface-unit”]

user@host edit demux-options

6. Define the demux underlying interface.

[edit dynamic-profiles demux-vlan-prof interfaces demux0 unit
“$junos-interface-unit” demux-options]

user@host set underlying-interface $junos-interface-ifd-name

7. Specify that dynamically created VLANs are using targeted distribution.

[edit dynamic-profiles demux-vlan-prof interfaces demux0 unit
“$junos-interface-unit”]

user@host set targeted-distribution

8. Edit the interface family.

[edit dynamic-profiles demux-vlan-prof interfaces demux0 unit
“$junos-interface-unit”]

user@host edit family inet

9. Define the loopback address.

[edit dynamic-profiles demux-vlan-prof interfaces demux0 unit
“$junos-interface-unit” family inet]

user@host set unnumbered-address lo0.0 preferred-source-address 10.20.0.2

10. Edit the dynamic profile IGMP protocol.

[edit dynamic-profiles demux-vlan-prof]
user@host edit protocols igmp

11. Enable IGMP on dynamically created interfaces.

[edit dynamic-profiles demux-vlan-prof protocols igmp]
user@host edit interface $junos-interface-name

12. Specify the IGMP version that you want dynamically created interfaces to use.

[edit dynamic-profiles demux-vlan-prof protocols igmp interface
$junos-interface-name]

user@host set version 2

13. Specify the OIF map that you want dynamically created IGMP interfaces to use.

[edit dynamic-profiles demux-vlan-prof protocols igmp interface
$junos-interface-name]

user@host set oif-mapOIF-v4-all
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14. Specify that IGMPselectively sendsand receivescontrol traffic suchas IGMPreports,
queries, and leaves.

[edit dynamic-profiles demux-vlan-prof protocols igmp interface
$junos-interface-name]

user@host set passive allow-receive send-group-query

15. Specify that the interface accepts IGMP reports from hosts on any subnetwork.

[edit dynamic-profiles demux-vlan-prof protocols igmp interface
$junos-interface-name]

user@host set promiscuous-mode

Results Confirmyour configurationby issuing the showdynamic-profilescommands. If theoutput

for thedhcp-vlan-profdynamicprofiledoesnotdisplay the intendedconfiguration, repeat

the instructions in this example to correct the configuration.

[edit]
user@host# show dynamic-profiles
demux-vlan-prof {
interfaces {
demux0 {
unit "$junos-interface-unit" {
vlan-id "$junos-vlan-id";
demux-options {
underlying-interface "$junos-interface-ifd-name";

}
targeted-distribution;
family inet {
unnumbered-address lo0.0 preferred-source-address 10.20.0.2;

}
}

}
}
protocols {
igmp {
interface "$junos-interface-name" {
version 2;
promiscuous-mode;
passive allow-receive send-group-query;
oif-map OIF-v4-all;

}
}

}
}
...
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Verification

Confirm that the configuration is working properly.

• Locate the Multicast Group Member on page 176

• Ensure the Targeting Aggregated Ethernet Interface for the Subscriber is

Functional on page 176

• View the Packets for the Targeted Interface on page 177

Locate theMulticast GroupMember

Purpose Locate the dynamic interface and ensure that it is associated with the appropriate IGMP

group.

Action user@host>show igmp group

Interface: demux0.1073741824, Groups: 1
    Group: 192.0.2.1
        Source: 0.0.0.0
        Last reported by: 10.20.0.10
        Timeout:      52 Type: Dynamic
Interface: local, Groups: 2
    Group: 192.0.2.2
        Source: 0.0.0.0
        Last reported by: Local
        Timeout:       0 Type: Dynamic
    Group: 192.0.2.22
        Source: 0.0.0.0
        Last reported by: Local
        Timeout:       0 Type: Dynamic

Meaning The first Interface field shows the dynamically created demux interface,

demux0.1073741824, and theGroup field immediatelybelowthe first Interface field shows

the group, 192.0.2.1, to which the subscriber belongs.

Ensure the Targeting Aggregated Ethernet Interface for the Subscriber is
Functional

Purpose Use the dynamic subscriber interface value to ensure that the targeting aggregated

interface is functional.
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Action user@host>show interfaces demux0.1073741824 extensive

  Logical interface demux0.1073741824 (Index 810) (SNMP ifIndex 1613)
  (Generation 170)
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.1 ]  Encapsulation: ENET2
    Demux:
      Underlying interface: ae0 (Index 708)
    Link:
      ge-1/0/0
      ge-5/3/7
    Targeting summary:
      ge-1/0/0, backup, Physical link is Up

ge-5/3/7, primary, Physical link is Up
    Traffic statistics:
     Input  bytes  :                  862
     Output bytes  :                 3160
     Input  packets:                    3
     Output packets:                   30
    Local statistics:
     Input  bytes  :                  862
     Output bytes  :                 3160
     Input  packets:                    3
     Output packets:                   30
    Transit statistics:
     Input  bytes  :                    0                    0 bps
     Output bytes  :                    0                    0 bps
     Input  packets:                    0                    0 pps
     Output packets:                    0                    0 pps
    Protocol inet, MTU: 1500, Generation: 212, Route table: 0
      Flags: Sendbcast-pkt-to-re, Unnumbered
      Donor interface: lo0.0 (Index 802)
      Preferred source address: 10.20.0.2

Meaning The Targeting summary field shows that the primary interface, ge-5/3/7, is up.

View the Packets for the Targeted Interface

Purpose Verify that packet traffic sent to targeted interface GE-5/3/9 consists only of multicast

packets.
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Action user@host>show interfaces ge-5/3/9 extensive
Physical interface: ge-5/3/9, Enabled, Physical link is Up
  Interface index: 704, SNMP ifIndex: 1605, Generation: 197
  Link-level type: Ethernet, MTU: 1514, Speed: 1000mbps, BPDU Error: None,
  MAC-REWRITE Error: None, Loopback: Disabled, Source filtering: Disabled,
  Flow control: Disabled, Auto-negotiation: Enabled, Remote fault: Online
  Device flags   : Present Running
  Interface flags: SNMP-Traps Internal: 0x4000
  Link flags     : None
  CoS queues     : 8 supported, 8 maximum usable queues
  Schedulers     : 0
  Hold-times     : Up 0 ms, Down 0 ms
  Current address: 00:21:59:ab:85:2a, Hardware address: 00:21:59:ab:85:2a
  Last flapped   : 2012-09-26 17:32:24 EDT (6d 20:44 ago)
  Statistics last cleared: Never
  Traffic statistics:
   Input  bytes  :             97857650                 1320 bps
   Output bytes  :                    0                    0 bps
   Input  packets:               889615                    1 pps
   Output packets:                    0               889620 pps
   IPv6 transit statistics:
    Input  bytes  :                   0
    Output bytes  :                   0
    Input  packets:                   0
    Output packets:                   0
  Dropped traffic statistics due to STP State:
   Input  bytes  :                    0
   Output bytes  :                    0
   Input  packets:                    0
   Output packets:                    0
  Input errors:
    Errors: 0, Drops: 0, Framing errors: 0, Runts: 0, Policed discards: 0,
    L3 incompletes: 0, L2 channel errors: 0, L2 mismatch timeouts: 0,
    FIFO errors: 0, Resource errors: 0
  Output errors:
    Carrier transitions: 1, Errors: 0, Drops: 0, Collisions: 0, Aged packets: 0,

    FIFO errors: 0, HS link CRC errors: 0, MTU errors: 0, Resource errors: 0
  Egress queues: 8 supported, 4 in use
  Queue counters:       Queued packets  Transmitted packets      Dropped packets

    0 best-effort                    0                    0                    0

    1 expedited-fo                   0                    0                    0

    2 assured-forw                   0                    0                    0

    3 network-cont                   0                    0                    0

  Queue number:         Mapped forwarding classes
    0                   best-effort
    1                   expedited-forwarding
    2                   assured-forwarding
    3                   network-control
  Active alarms  : None
  Active defects : None
  MAC statistics:                      Receive         Transmit
    Total octets                             0        113871616

Total packets                            0           889620
Unicast packets                          0                0
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    Broadcast packets                        0                0
Multicast packets                        0           889620

    CRC/Align errors                         0                0
    FIFO errors                              0                0
    MAC control frames                       0                0
    MAC pause frames                         0                0
    Oversized frames                         0
    Jabber frames                            0
    Fragment frames                          0
    VLAN tagged frames                       0
    Code violations                          0
    Total errors                             0                0
  Filter statistics:
    Input packet count                       0
    Input packet rejects                     0
    Input DA rejects                         0
    Input SA rejects                         0
    Output packet count                                  889620
    Output packet pad count                                   0
    Output packet error count                                 0
    CAM destination filters: 0, CAM source filters: 0
  Autonegotiation information:
    Negotiation status: Complete
    Link partner:
        Link mode: Full-duplex, Flow control: Symmetric, Remote fault: OK
    Local resolution:
        Flow control: None, Remote fault: Link OK
  Packet Forwarding Engine configuration:
    Destination slot: 0 (0x00)
  CoS information:
    Direction : Output
    CoS transmit queue            Bandwidth               Buffer Priority   Limit

                           %            bps     %           usec
    0 best-effort         95      950000000    95              0      low    none

    3 network-control      5       50000000     5              0      low    none

  Interface transmit statistics: Disabled

  Logical interface ge-5/3/9.0 (Index 818) (SNMP ifIndex 1597) (Generation 149)
    Flags: SNMP-Traps 0x4004000 Encapsulation: ENET2
    Traffic statistics:
     Input  bytes  :                    0
     Output bytes  :             97857650
     Input  packets:                    0
     Output packets:               889620
    Local statistics:
     Input  bytes  :                    0
     Output bytes  :                    0
     Input  packets:                    0
     Output packets:                    0
    Transit statistics:
     Input  bytes  :                    0                    0 bps
     Output bytes  :             97857650                 1320 bps
     Input  packets:                    0                    0 pps
     Output packets:               889615                    1 pps
    Protocol aenet, AE bundle: ae4.0, Generation: 180, Route table: 0
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Meaning The MAC statistics Unicast packet field shows that the interface is not transmitting any

unicast packet traffic and theMulticast packet field shows that the total number of

packets being transmitted from the interface are multicast packets.

Related
Documentation

Configuring the Distribution Type for Demux Subscribers on Aggregated Ethernet

Interfaces on page 167

•

Verifying the Distribution of Demux Subscribers in an Aggregated Ethernet Interface

Purpose View the distribution status of subscribers that are targeted to links in an aggregated

Ethernet interface.

Action To display a summary of the distribution of links on the demux interface:•

user@host> show interfaces demux0 extensive

• To display the targeted distribution on a specific aggregated Ethernet interface:

user@host> show interfaces targeting aex

Related
Documentation

Configuring the Distribution Type for Demux Subscribers on Aggregated Ethernet

Interfaces on page 167

•

• Configuring Rebalancing of Demux Subscribers in an Aggregated Ethernet Interface

on page 168

Configuring the Distribution Type for PPPoE Subscribers on Aggregated Ethernet
Interfaces

Bydefault, the systemsupportshash-baseddistributionof subscriber traffic inaggregated

Ethernetbundles. Youcanconfigure the systemto target theegress traffic for a subscriber

on a single member link, using a single scheduler resource. The system distributes the

subscriber interfaces equally among themember links.

To configure targeted distribution:

1. Edit the chassis hierarchy level.

[edit]
user@host#edit chassis

2. Enable chassis network services for enhanced-ipmode.

[edit chassis]
user@host#set network-services enhanced-ip

3. Access the logical interface.

[edit]

Copyright © 2017, Juniper Networks, Inc.180

Hierarchical Class of Service Feature Guide



user@host#edit interfaces pp0 unit logical-unit-number

4. Enable targeted distribution for the interface.

[edit interfaces pp0 unit logical-unit-number]
user@host#set targeted-distribution

Related
Documentation

CoS for PPPoE Subscriber Interfaces Overview•

• Verifying the Distribution of PPPoE Subscribers in an Aggregated Ethernet Interface

on page 181

Verifying the Distribution of PPPoE Subscribers in an Aggregated Ethernet Interface

Purpose View the distribution status of subscribers that are targeted to links in an aggregated

Ethernet interface.

Action To display a summary of the distribution of links on the demux interface:•

user@host> show interfaces pp0 extensive

• To display the targeted distribution on a specific aggregated Ethernet interface:

user@host> show interfaces targeting aex

Related
Documentation

• CoS for PPPoE Subscriber Interfaces Overview

• Configuring the Distribution Type for PPPoE Subscribers on Aggregated Ethernet

Interfaces on page 180
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CHAPTER 9

Applying CoSUsing Parameters Received
from RADIUS

• Subscriber Interfaces That Provide Initial CoS Parameters Dynamically Obtained from

RADIUS on page 183

• Changing CoS Services Overview on page 187

• CoS Traffic Shaping Attributes for Dynamic Interface Sets and Member Subscriber

Sessions Overview on page 190

• Guidelines for Configuring CoS Traffic Shaping Attributes for Dynamic Interface Sets

and Member Subscriber Sessions on page 192

• Configuring Initial CoS Parameters Dynamically Obtained from RADIUS on page 193

• Configuring Static Default Values for Traffic Scheduling and Shaping on page 194

• Applying CoS Traffic-Shaping Attributes to Dynamic Interface Sets and Member

Subscriber Sessions on page 195

• CoS Traffic Shaping Predefined Variables for Dynamic Interface Sets on page 198

• Example: Configuring Dynamic Hierarchical Scheduling for Subscribers on page 203

Subscriber InterfacesThatProvide Initial CoSParametersDynamicallyObtained from
RADIUS

You can configure interface-specific CoS parameters that the router obtains when

subscribers log in at appropriately configured static or dynamic subscriber interfaces.

This feature is supported only for interfaces on Enhanced Queuing Dense Port

Concentrators (EQ DPCs) in MX Series 3D Universal Edge Routers.

To configure a dynamic profile to provide initial CoS Services, make sure you understand

the following concepts:

• Dynamic Configuration of Initial CoS in Access Profiles on page 184

• Predefined Variables for Dynamic Configuration of Initial Traffic Shaping on page 184

• Predefined Variables for Dynamic Configuration of Initial Scheduling and

Queuing on page 185
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Dynamic Configuration of Initial CoS in Access Profiles

When a router interface receives a join message from a DHCP subscriber, the Junos OS

applies the values configured in thedynamic profile associatedwith that router interface.

A dynamic profile that is activated through its association with a subscriber interface is

knownasanaccessdynamicprofile. Youcanassociateadynamicprofilewithasubscriber

interface on the router by including statements at the [edit dynamic-profilesprofile-name

class-of-service interfaces] hierarchy level.

The Junos OS supports predefined variables for obtaining CoS parameters from the

RADIUS authentication server. When a client authenticates over a router interface

associated with the access dynamic profile, the router replaces the predefined variables

with interface-specific values obtained from the RADIUS server.

NOTE: To associate dynamically configured initial CoS features with a
subscriber interface, reference Junos OS predefined variables—and not
user-defined variables—in an access dynamic profile for that interface.

Predefined Variables for Dynamic Configuration of Initial Traffic Shaping

You can configure an access dynamic profile that provides initial traffic-shaping

parameters when a subscriber logs in. The Junos OS obtains this information from the

RADIUS server when a subscriber authenticates over the static or dynamic subscriber

interface to which the access dynamic profile is attached.

If you define the Juniper Networks authentication and authorization VSA for CoS

traffic-shaping parameter values (attribute number 26–108) on the RADIUS

authentication server, the RADIUS server includes the values in RADIUS Access-Accept

messages it sends to the router when a subscriber successfully authenticates over the

interface.

To provide an initial scheduler map name and traffic shaping parameters obtained from

the RADIUS authentication server when a subscriber logs in, reference the Junos OS

predefined variables for CoS listed in Table 20 on page 184 in an access dynamic profile

associated with the subscriber interface.

Table 20: CoS Predefined Variables for Scheduler Map and Traffic Shaping

DescriptionVariable

Scheduler-map name to be dynamically configured in a traffic-control profile in the access
dynamic profile when a subscriber logs in.

NOTE: The scheduler map referenced by the scheduler-map statement can be defined
dynamically (at the [edit dynamic-profiles profile-name class-of-service scheduler-maps]
hierarchy level) or statically (at the [edit class-of-service scheduler-maps] hierarchy level).

$junos-cos-scheduler-map

Shaping rate to be dynamically configured in a traffic-control profile in the access dynamic
profile when a subscriber logs in. You can configure a RADIUS authentication server to include
this information in the Accept-Accept message when a subscriber successfully authenticates
over the static or dynamic subscriber interface towhich theaccessdynamicprofile is attached.

$junos-cos-shaping-rate
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Table 20: CoS Predefined Variables for Scheduler Map and Traffic Shaping (continued)

DescriptionVariable

Guaranteed rate to be dynamically configured in a traffic-control profile in the access dynamic
profile when a subscriber logs in. You can configure a RADIUS authentication server to include
this information in the Accept-Accept message when a subscriber successfully authenticates
over the static or dynamic subscriber interface towhich theaccessdynamicprofile is attached.

$junos-cos-guaranteed-rate

Delay-buffer rate tobedynamically configured ina traffic-control profile in theaccessdynamic
profile when a subscriber logs in. You can configure a RADIUS authentication server to include
this information in the Accept-Accept message when a subscriber successfully authenticates
over the static or dynamic subscriber interface towhich theaccessdynamicprofile is attached.

$junos-cos-delay-buffer-rate

Predefined Variables for Dynamic Configuration of Initial Scheduling and Queuing

You can configure an access dynamic profile that provides initial traffic-shaping

parameters when a subscriber logs in. The Junos OS obtains this information from the

RADIUS server when a subscriber authenticates over the static or dynamic subscriber

interface to which the access dynamic profile is attached.

If you define the Juniper Networks authentication and authorization VSA for CoS

scheduling and queuing parameter values (attribute number 26–146) on the RADIUS

authentication server, the RADIUS server includes the values in RADIUS Access-Accept

messages it sends to the router when a subscriber successfully authenticates over the

interface.

To provide an initial scheduler name and scheduler and queuing parameters obtained

from the RADIUS authentication server when a subscriber logs in, reference the Junos

OS predefined variables listed in Table 21 on page 185 in an access dynamic profile

associated with the subscriber interface.

Table 21: CoS Predefined Variables for Scheduling and Queuing

DescriptionVariable

Name of a scheduler to be dynamically configured in the access dynamic
profile. You can configure a RADIUS authentication server to include this
information in the Accept-Accept message when a subscriber successfully
authenticates over the static or dynamic subscriber interface to which the
access dynamic profile is attached.

$junos-cos-scheduler

Transmit rate to be dynamically configured for the scheduler in the access
dynamic profile. You can configure a RADIUS authentication server to include
this information in theAccept-Acceptmessagewhenasubscriber successfully
authenticates over the static or dynamic subscriber interface to which the
access dynamic profile is attached.

$junos-cos-scheduler-transmit-rate

Buffer size, as a percentage of total buffer, to be dynamically configured for
the scheduler in the access dynamic profile. You can configure a RADIUS
authentication server to include this information in theAccept-Acceptmessage
when a subscriber successfully authenticates over the static or dynamic
subscriber interface to which the access dynamic profile is attached.

$junos-cos-scheduler-bs
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Table 21: CoS Predefined Variables for Scheduling and Queuing (continued)

DescriptionVariable

Packet-schedulingpriority value tobedynamically configured for the scheduler
in the access dynamic profile. You can configure a RADIUS authentication
server to include this information in the Accept-Accept message when a
subscriber successfully authenticates over the static or dynamic subscriber
interface to which the access dynamic profile is attached.

$junos-cos-scheduler-pri

Name of the drop profile for RED for loss-priority level low to be dynamically
configured for the scheduler in the access dynamic profile. You can configure
aRADIUSauthenticationserver to include this information in theAccept-Accept
message when a subscriber successfully authenticates over the static or
dynamic subscriber interface to which the access dynamic profile is attached.

NOTE: The drop profile must be configured statically (at the [edit
class-of-service schedulers scheduler-name drop-profiles] hierarchy level) for
loss-priority low.

$junos-cos-scheduler-dropfile-low

Name of the drop profile for RED for loss-priority levelmedium-low to be
dynamically configured for the scheduler in the access dynamic profile. The
Junos OS obtains this information from the RADIUS server when a subscriber
authenticates over the static or dynamic subscriber interface to which the
access dynamic profile is attached.

NOTE: The drop profile must be configured statically (at the [edit
class-of-service schedulers scheduler-name drop-profiles] hierarchy level).

$junos-cos-scheduler-dropfile-medium-low

Name of the drop profile for RED for loss-priority levelmedium-high to be
dynamically configured for the scheduler in the access dynamic profile. You
can configure a RADIUS authentication server to include this information in
the Accept-Accept message when a subscriber successfully authenticates
over the static or dynamic subscriber interface to which the access dynamic
profile is attached.

NOTE: The drop profile must be configured statically (at the [edit
class-of-service schedulers scheduler-name drop-profiles] hierarchy level).

$junos-cos-scheduler-dropfile-medium-high

Name of the drop profile for RED for loss-priority level high to be dynamically
configured for the scheduler in the access dynamic profile. You can configure
aRADIUSauthenticationserver to include this information in theAccept-Accept
message when a subscriber successfully authenticates over the static or
dynamic subscriber interface to which the access dynamic profile is attached.

NOTE: The drop profile must be configured statically (at the [edit
class-of-service schedulers scheduler-name drop-profiles] hierarchy level).

$junos-cos-scheduler-dropfile-high

Name of the drop profile for RED for loss-priority level any to be dynamically
configured for the scheduler in the access dynamic profile. You can configure
aRADIUSauthenticationserver to include this information in theAccept-Accept
message when a subscriber successfully authenticates over the static or
dynamic subscriber interface to which the access dynamic profile is attached.

NOTE: The drop profile must be configured statically (at the [edit
class-of-service schedulers scheduler-name drop-profiles] hierarchy level).

$junos-cos-scheduler-dropfile-any
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Related
Documentation

Subscriber Activation and Service Management in an Access Network•

• Dynamic Profiles Overview

• Dynamic Variables Overview

• Junos OS Predefined Variables

• Configuring Initial CoS Parameters Dynamically Obtained from RADIUS on page 193

• Example: Configuring Initial CoS Parameters Dynamically Obtained from RADIUS

Changing CoS Services Overview

This topic describes how to provide CoS when subscribers dynamically upgrade or

downgrade services in an access environment.

You can configure your network with an access profile that provides all subscribers with

default CoSparameterswhen they log in. For example, all subscribers can receive abasic

data service. By configuring the access profile with Junos OS predefined variables for

RADIUS-provided CoS parameters, you also enable the service to be activated for those

subscribers at login.

To enable subscribers to activate a service or upgrade to different services through

RADIUS change-of-authorization (CoA)messages after login, configure a service profile

that includes user-defined variables.

Types of CoS Variables Used in a Service Profile

You can configure variables for the following CoS parameters in a service profile:

• Shaping rate

• Delay buffer rate

• Guaranteed rate

• Scheduler map

For each CoS parameter, youmust associate a RADIUS vendor ID. For each vendor ID,

youmust assign an attribute number and a tag. The tag is used to differentiate between

values for different CoS variables when you specify the same attribute number for those

variables.Thesevaluesarematchedwith thevaluessuppliedbyRADIUSduringsubscriber

authentication. All of the values in the dynamic profile must be defined in RADIUS or

none of the values are passed.

Optionally, you can configure default values for each parameter. Configuring default

values is beneficial if you do not configure RADIUS to enable service changes. During

service changes, RADIUS takes precedence over the default value that is configured.
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Static and Dynamic CoS Configurations

Depending on how you configure CoS parameters in the access and service profiles,

certain CoS parameters are replaced or merged when subscribers change or activate

new services.

Static configuration iswhen youconfigure the schedulermapandschedulers in the static

[edit class-of-service] hierarchy and reference the scheduler map in the dynamic profile.

Dynamic configuration is when you configure the scheduler map and schedulers within

the dynamic profile.

The CoS configuration also depends on whether you have enabledmultiple subscribers

on the same logical interface using the aggregate-clients statements in the dynamic

profile referenced by DHCP. When you specify the aggregate-clients replace statement,

the schedulermap names are replaced. In both cases, if the length of the schedulermap

name exceeds 128 characters, subscribers cannot log in. When you specify the

aggregate-clientsmerge statement, the scheduler map names specified in the dynamic

profile are appended.

BEST PRACTICE: To improve CoS performance in IPv4, IPv6, and dual-stack
networks,werecommendthatyouusetheaggregate-clientsreplacestatement

rather than the aggregate-clientsmerge statement.

Scenarios for Static and Dynamic Configuration of CoS Parameters

Table 22 on page 188 lists the scenarios for static and dynamic configuration of CoS

parameters in access profiles and service profiles at subscriber login. The table also lists

the behavior for each configuration for service activation and service modification using

RADIUS CoAmessages.

Table 22: CoS Services and Variables

Dynamic CoS
Configuration
(MultipleSubscribers
Enabled on a Logical
Interface with the
aggregate-clients

replace Statement)

Dynamic CoS
Configuration
(MultipleSubscribers
Enabled on a Logical
Interface with the
aggregate-clients

merge Statement)

Dynamic CoS
Configuration(Single
Subscriber)

Static CoS
Configuration(Single
Subscriber)Scenario

• Configure RADIUS
values or default
values for all
parameters in
access profile

• Configure scheduler
map and schedulers
in access profile

• Configure RADIUS
values or default
values for all
parameters in
access profile

• Configure scheduler
map and schedulers
in access profile

• Configure RADIUS
values or default
values for all
parameters in
access profile

• Configure scheduler
map and schedulers
in access profile

• Configure RADIUS
values or default
values for all
parameters in
access profile

• Configure scheduler
map in edit
class-of-service
hierarchy and
reference in access
profile

Subscriber login
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Table 22: CoS Services and Variables (continued)

Dynamic CoS
Configuration
(MultipleSubscribers
Enabled on a Logical
Interface with the
aggregate-clients

replace Statement)

Dynamic CoS
Configuration
(MultipleSubscribers
Enabled on a Logical
Interface with the
aggregate-clients

merge Statement)

Dynamic CoS
Configuration(Single
Subscriber)

Static CoS
Configuration(Single
Subscriber)Scenario

Replaces the following
parameters:

• Delay buffer rate

• Guaranteed rate

• Shaping rate

• Scheduler map

Combines thevaluesof
the following
parameters to their
maximumscalar value:

• Delay buffer rate

• Guaranteed rate

• Shaping rate

Appends thescheduler
map parameter

Replaces the following
parameters:

• Delay buffer rate

• Guaranteed rate

• Shaping rate

• Scheduler map

Replaces the following
parameters:

• Delay buffer rate

• Guaranteed rate

• Scheduler map

• Shaping rate

RADIUSCoAfor service
or variable change

Merge queues if the
queue specified in the
service profile is not
already in use for the
subscriber

NOTE: Do not
instantiate a CoA
request using a service
dynamic profile that is
already in use on the
same logical interface.

Merge queues if the
queue specified in the
service profile is not
already in use for the
subscriber

NOTE: Do not
instantiate a CoA
request using a service
dynamic profile that is
already in use on the
same logical interface.

Merge queues if the
queue specified in the
service profile is not
already in use for the
subscriber

NOTE: Do not
instantiate a CoA
request using a service
dynamic profile that is
already in use on the
same logical interface.

Does not merge
queues

NOTE:In this case, use
a similar configuration
to the access profile,
including the same
name for the
traffic-control-profile.
During service
activation, this
configuration replaces
the original
configuration in the
access profile.

RADIUSCoAfor service
activation

Related
Documentation

Configuring Static Hierarchical Scheduling in a Dynamic Profile on page 78•

• Dynamic Profile Attachment to DHCP Subscriber Interfaces Overview

• RADIUSAttributes and Juniper Networks VSAsSupported by theAAAService Framework

• Guidelines for Configuring Dynamic CoS for Subscriber Access

189Copyright © 2017, Juniper Networks, Inc.

Chapter 9: Applying CoS Using Parameters Received from RADIUS



CoS Traffic Shaping Attributes for Dynamic Interface Sets andMember Subscriber
Sessions Overview

To control bandwidth at a household level in a subscriber access network, you can apply

RADIUS dynamic class of service (CoS) traffic-shaping attributes to a dynamic interface

set and itsmember subscriber sessionswhen the subscriber sessions are authenticated.

(The dynamic interface set itself does not go through the authentication process.)

A household is represented by either a dynamic interface set or a dynamic

agent-circuit-identifier (ACI) interface set fromwhich the subscriber sessions originate.

For this feature, dynamic interface sets and dynamic ACI interface sets are mapped to

Level 2 of the Junos OS CoS scheduler hierarchy, which enables you to use CoS

traffic-shaping to shape the bandwidth at the household (interface set) level.

The subscriber sessions, also referred to as subscriber interfaces or client sessions, can be

dynamic VLAN, PPPoE, or IP demultiplexing (IP demux) subscriber interfaces. The

subscriber interfaces are mapped to Level 3 of the Junos OS CoS scheduler hierarchy.

• Supported Network Configurations on page 190

• Traffic-Control Profiles in Subscriber Interface Dynamic Profiles on page 190

• CoS Traffic Shaping Predefined Variables for Dynamic Interface Sets and Member

Subscriber Sessions on page 191

Supported Network Configurations

Applying RADIUS dynamic CoS traffic-shaping attributes to a dynamic interface set and

its member subscriber sessions is supported for the following network configurations:

• Dynamic IP demux subscriber interfaces (for DHCP subscribers) over either a dynamic

interface set or a dynamic ACI interface set

• Dynamic PPPoE subscriber interfaces over either a dynamic interface set or a dynamic

ACI interface set

Traffic-Control Profiles in Subscriber Interface Dynamic Profiles

To apply dynamic CoS traffic-shaping attributes to a dynamic interface set and its

member subscriber sessions, youmust define and attach the traffic-control profiles for

both the dynamic interface set and the dynamic subscriber sessions within the dynamic

profile for the subscriber interface.

At the [editdynamic-profilesprofile-nameclass-of-servicetraffic-control-profiles]hierarchy

level in the dynamic profile, configure both of the following:

• Traffic-control profile for the dynamic VLAN, PPPoE, or IP demux subscriber interfaces

• Traffic-control profile for the dynamic interface set or dynamic ACI interface set to

which the subscriber interfaces belong
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RADIUS tag values for the Junos OS CoS traffic shaping predefined variables used in

both traffic-control profilesmustbe in the 100s range, asdescribed in “CoSTrafficShaping

Predefined Variables for Dynamic Interface Sets” on page 198.

At the [editdynamic-profilesprofile-name interfaces]hierarchy level in thedynamicprofile,

use the output-traffic-control-profile statement to apply the traffic-control profiles to

the dynamic subscriber interface and the dynamic interface set or dynamic ACI interface

set.

CoS Traffic Shaping Predefined Variables for Dynamic Interface Sets andMember Subscriber
Sessions

The set of $junos-cos-parameter predefined dynamic variables has been duplicated and

assigned a RADIUS tag value in the 100s range for use with this feature. The RADIUS tag

value is the only differencebetween the existingCoS traffic-shaping predefineddynamic

variables and the predefined dynamic variables that youmust use with this feature.

Both RADIUS instances of the $junos-cos-parameter predefined dynamic variables are

available, but youmust use the dynamic variables with tag values in the 100s range to

apply CoS traffic-shaping attributes to both the dynamic interface set andmember

subscriber sessions in a subscriber interface dynamic profile.

For example, theexisting$junos-cos-shaping-ratepredefinedvariable is assignedRADIUS

vendor ID 4874, attribute number 108, and tag value 2. To apply CoS traffic-shaping

attributes to the dynamic interface set and its member subscriber sessions, youmust

instead use the $junos-cos-shaping-rate predefined variable that is assigned RADIUS

vendor ID 4874, attribute number 108, and tag value 102.

NOTE: Do not configure a combination of $junos-cos-parameter predefined

dynamic variables with RADIUS tag values in the 100s range and
$junos-cos-parameter predefined dynamic variables with tag values not in

the 100s range in the same traffic-control profile. If you do so, the subscriber
authentication process fails.

Related
Documentation

Guidelines for Configuring CoS Traffic Shaping Attributes for Dynamic Interface Sets

and Member Subscriber Sessions on page 192

•

• Applying CoS Traffic-Shaping Attributes to Dynamic Interface Sets and Member

Subscriber Sessions on page 195

• CoS Traffic Shaping Predefined Variables for Dynamic Interface Sets on page 198
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Guidelines for Configuring CoS Traffic Shaping Attributes for Dynamic Interface Sets
andMember Subscriber Sessions

Observe the following guidelineswhen you apply dynamicCoS traffic-shaping attributes

to a dynamic interface set or a dynamic ACI interface set and its member subscriber

sessions. For complete information about the Junos OS CoS traffic-shaping predefined

dynamic variablesandRADIUS tagvaluesusedwith this feature, see “CoSTrafficShaping

Predefined Variables for Dynamic Interface Sets” on page 198.

• This feature is supported only for dynamically configured and instantiated subscriber

interfaces.

• Donot configureacombinationof$junos-cos-parameterpredefineddynamic variables

withRADIUStagvalues in the 100s rangeand$junos-cos-parameterpredefineddynamic

variableswith tag values not in the 100s range in the same traffic-control profile. If you

do so, the subscriber authentication process fails.

• Use the$junos-cos-adjust-minimumpredefinedvariable (tag 109)only in traffic-control

profiles for dynamic subscriber interfaces. Using this variable in a traffic-control profile

for a dynamic interface set or dynamic ACI interface set has no effect.

• Do not configure the $junos-cos-excess-rate-high predefined variable (tag 110) when

the $junos-cos-excess-rate predefined variable (tag 105) is configured, and vice-versa.

• Do not configure the $junos-cos-excess-rate-low predefined variable (tag 111) when

the $junos-cos-excess-rate predefined variable (tag 105) is configured, and vice-versa.

• Do not configure the $junos-cos-byte-adjust-frame predefined variable (tag 114)when

the $junos-cos-byte-adjust predefined variable (tag 108) is configured, and vice-versa.

• Do not configure the $junos-cos-byte-adjust-cell predefined variable (tag 115) when

the $junos-cos-byte-adjust predefined variable (tag 108) is configured, and vice-versa.

• Use the per-priority $junos-cos-shaping-rate-parameter predefined variables (tags 116

through 125) only in traffic-control profiles for dynamic interface sets or dynamic ACI

interface sets. Using these variables in traffic-control profiles for a dynamic logical

subscriber interface causes the subscriber session to fail.

Related
Documentation

Applying CoS Traffic-Shaping Attributes to Dynamic Interface Sets and Member

Subscriber Sessions on page 195

•

• CoS Traffic Shaping Predefined Variables for Dynamic Interface Sets on page 198

• CoS Traffic Shaping Attributes for Dynamic Interface Sets and Member Subscriber

Sessions Overview on page 190
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Configuring Initial CoS Parameters Dynamically Obtained fromRADIUS

Youcanconfigurea subscriber interface so that subscribers receive initial CoSparameters

that the router obtains from the RADIUS authentication server when subscribers log in

using that logical interface on the router.

1. Configure external RADIUS server VSAs with values that you expect subscribers to

log in with.

• To configure a RADIUS authentication server to include CoS traffic-shaping

parameters in authentication grants on certain subscriber interfaces, configure

Juniper Networks VSA 26–108.

• ToconfigureaRADIUSauthenticationserver to includeCoSschedulingandqueuing

parameters inauthenticationgrantsacertain subscriber interfaces, configure Juniper

Networks VSA 28–146.

See Configuring Router or Switch Interaction with RADIUS Servers and Configuring

RADIUS Server Parameters for Subscriber Access.

2. Configure a subscriber interface that supports hierarchical CoS.

3. Associate a traffic-control profile with the interface.

See Applying Traffic Shaping and Scheduling to a Subscriber Interface in a Dynamic

Profile.

4. Configuring initial traffic-shaping parameters to be obtained from RADIUS.

See Configuring Dynamic Traffic Shaping and Scheduling Parameters in a Dynamic

Profile.

5. Configure forwarding classes and scheduler maps statically.

See Configuring a Custom Forwarding Class for Each Queue and Configuring Scheduler

Maps.

6. Configure a scheduler to specify initial scheduling and queuing parameters to be

dynamically obtained from RADIUS when a subscriber logs in.

See Configuring Dynamic Schedulers with Variables in a Dynamic Profile.

Related
Documentation

Subscriber Interfaces That Provide Initial CoS Parameters Dynamically Obtained from

RADIUS on page 183

•

• Example: Configuring Initial CoS Parameters Dynamically Obtained from RADIUS

• Guidelines for Configuring Dynamic CoS for Subscriber Access

• Subscriber Activation and Service Management in an Access Network
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• Juniper Networks VSAs Supported by the AAA Service Framework

• Dynamic Profiles Overview

• Dynamic Variables Overview

• Junos OS Predefined Variables

Configuring Static Default Values for Traffic Scheduling and Shaping

To provide subscribers with default values for CoS parameters, configure user-defined

variables for CoSparameters and assign static default values to the variables. If you have

configured values to be supplied by a RADIUS CoA, subscribers receive the default value

when deactivating a service.

To configure user-defined variables with default values for CoS in a dynamic profile:

1. Specify that you want to configure variables in the dynamic profile.

[edit dynamic-profiles residential-silver variables]

2. Configure a default value for the shaping rate.

[edit dynamic-profiles residential-silver variables]
user@host# set srate default-value 5m

3. Configure a default value for the guaranteed rate.

[edit dynamic-profiles residential-silver variables]
user@host# set grate default-value 5m

4. Configure a default value for the delay buffer rate.

[edit dynamic-profiles residential-silver variables]
user@host# set dbrate default-value 10m

5. Configure a default value for the scheduler map.

[edit dynamic-profiles residential-silver variables]
user@host# set smap default-value triple-play

6. Configure the variables for the CoS parameters in the traffic-control profile.

Either the shaping rate or the guaranteed rate is required in the traffic-control profile.

a. Access the traffic-control profile in the dynamic profile.

user@host# edit dynamic-profiles residential-silver class-of-service
traffic-control-profiles tcp1

b. Configure the scheduler map variable.

[edit dynamic-profiles residential-silver class-of-service traffic-control-profiles
tcp1]
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user@host# set scheduler-map "$smap"

c. Configure the shaping rate variable.

[edit dynamic-profiles residential-silver class-of-service traffic-control-profiles
tcp1]

user@host# set shaping-rate "$srate"

d. Configure the guaranteed rate variable.

[edit dynamic-profiles residential-silver class-of-service traffic-control-profiles
tcp1]

user@host# set guaranteed-rate "$grate"

e. Configure the delay buffer rate variable.

[edit dynamic-profiles residential-silver class-of-service traffic-control-profiles
tcp1]

user@host# set delay-buffer-rate "$dbrate"

Related
Documentation

Guidelines for Configuring Dynamic CoS for Subscriber Access•

• Changing CoS Services Overview on page 187

Applying CoS Traffic-Shaping Attributes to Dynamic Interface Sets andMember
Subscriber Sessions

To control bandwidth at a household level in a subscriber access network, you can apply

RADIUS dynamic class of service (CoS) traffic-shaping attributes to a dynamic interface

setor agent-circuit-identifer (ACI) interface set and itsmember subscriber sessionswhen

themember sessions are authenticated. The dynamic interface set or ACI interface set

represents the household fromwhich the subscriber sessions originate. The subscriber

sessions, also referred to as client sessionsor subscriber interfaces, can bedynamicVLAN,

PPPoE, or IP demultiplexing (IP demux, for DHCP) subscriber interfaces.

To apply RADIUS dynamic CoS traffic-shaping attributes to both the dynamic interface

set and its member subscriber sessions, youmust configure two traffic-control profiles

in the dynamic profile for the subscriber interface: one traffic-control profile for the

“parent” dynamic interface set, and a second traffic-control profile for the dynamic

subscriber interfaces. RADIUS tag values for the JunosOSCoS traffic shaping predefined

variables used in both traffic-control profiles must be in the 100s range.

Before you begin:

• Create a dynamic profile that defines the VLAN, PPPoE, or IP demux logical subscriber

interface.
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See the following topics:

• Configuring a Basic Dynamic Profile

• Configuring a Dynamic Profile Used to Create Single-Tag VLANs

• Configuring a Dynamic Profile Used to Create Stacked VLANs

• Configuring Dynamic PPPoE Subscriber Interfaces

• Configuring Dynamic Subscriber Interfaces Using IP Demux Interfaces in Dynamic

Profiles

To apply dynamic CoS traffic-shaping attributes to a dynamic ACI or non-ACI interface

set and its member subscriber sessions in a dynamic profile for the subscriber interface:

1. Configure two traffic-control profiles at the [edit dynamic-profiles profile-name

class-of-service traffic-control profiles] hierarchy level:

• Traffic-control profile for the VLAN, PPPoE, or IP demux dynamic subscriber

interfaces

• Traffic-control profile for the dynamic interface set or dynamic ACI interface set to

which the subscriber interfaces belong

2. In the traffic-controlprofilesconfigured for thedynamic interfacesetand thesubscriber

interfaces, reference Junos OS CoS traffic-shaping predefined variables with RADIUS

tag values in the 100s range.

See “CoSTrafficShapingPredefinedVariables forDynamic InterfaceSets”onpage 198

for a complete list of the Junos OS predefined variables and RADIUS tag values that

youmust use in the traffic-control profiles for the dynamic subscriber interfaces and

the dynamic interface set.

3. At the [edit dynamic-profiles profile-name interfaces] hierarchy level, use the

output-traffic-control-profile statement to apply the traffic-control profiles to the

dynamic subscriber interface and the dynamic interface set or dynamic ACI interface

set.

Example: Dynamic
PPPoE Subscriber

InterfaceoverDynamic
ACI Interface Set

The followingexample showsadynamicprofile namedpppoe-subscriber that configures

a dynamic PPPoE (pp0) subscriber interface over a dynamic ACI interface set.

The traffic-control-profiles stanzadefines two traffic-control profiles: tcp-pppoe-session

for the dynamic PPPoE subscriber interface, and tcp-parent-aci-set for the dynamic

“parent” ACI interface set. The $junos-cos-shaping-rate predefined variable included in

eachof these traffic-control profiles is assignedRADIUSvendor ID4874, attributenumber

108, and tagvalue 102.The$junos-cos-shaping-mode variable is assignedRADIUSvendor

ID 4874, attribute number 108, and tag value 107.
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The interfaces stanza applies output traffic-control profile tcp-pppoe-session to the

dynamic PPPoE (pp0) subscriber interface, and output traffic-control profile

tcp-parent-aci-set to the dynamic ACI interface set.

[edit dynamic-profiles]
pppoe-subscriber {
interfaces {
interface-set "$junos-interface-set-name" {
interface pp0 {
unit "$junos-interface-unit";

}
}
pp0 {
unit "$junos-interface-unit" {
ppp-options {
pap;

}
pppoe-options {
underlying-interface "$junos-underlying-interface";
server;

}
no-keepalives;
family inet {
unnumbered-address lo0.0;

}
}

}
}
class-of-service {
traffic-control-profiles {
tcp-pppoe-session {
scheduler-map smap-1;
shaping-rate $junos-cos-shaping-rate;
overhead-accounting $junos-cos-shaping-mode frame-mode-bytes -4
cell-mode-bytes 12;

}
tcp-parent-aci-set {
shaping-rate $junos-cos-shaping-rate;
overhead-accounting $junos-cos-shaping-mode frame-mode-bytes -4
cell-mode-bytes 12;

}
}
interfaces {
pp0 {
unit "$junos-interface-unit" {
output-traffic-control-profile tcp-pppoe-session;

}
}
interface-set $junos-interface-set-name {
output-traffic-control-profile tcp-parent-aci-set;

}
}

}
}

}
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Related
Documentation

CoS Traffic Shaping Predefined Variables for Dynamic Interface Sets on page 198•

• CoS Traffic Shaping Attributes for Dynamic Interface Sets and Member Subscriber

Sessions Overview on page 190

• Guidelines for Configuring CoS Traffic Shaping Attributes for Dynamic Interface Sets

and Member Subscriber Sessions on page 192

CoS Traffic Shaping Predefined Variables for Dynamic Interface Sets

To control bandwidth at a household level in a subscriber access network, you can apply

RADIUS CoS traffic-shaping attributes to a dynamic interface set and its member

subscriber sessionswhen themember sessionsareauthenticated.Thedynamic interface

set, which represents the household level in a subscriber access network, can be either

a dynamic agent-circuit-identifier (ACI) interface set or a non-ACI–based dynamic

interface set. The subscriber sessions belonging to the interface set can be dynamic

VLAN, DHCP, or PPPoE subscriber interfaces.

To apply RADIUS CoS traffic-shaping attributes to both the dynamic interface set and

its member subscriber sessions, youmust configure two traffic-control profiles in the

dynamic profile for the subscriber interface: one traffic-control profile for the “parent”

dynamic interface set, and a second traffic-control profile for the dynamic subscriber

interfaces. RADIUS tag values for the Junos OS CoS traffic-shaping predefined variables

used in these traffic-control-profiles must be in the 100s range, as described in

Table 23 on page 199.

To accommodate this feature, the set of existing $junos-cos-parameter predefined

dynamic variables for traffic shaping have been duplicated and assigned a tag value in

the 100s range, as listed in Table 23 on page 199. The tag value is the only difference

between theexistingpredefineddynamic variablesand thepredefineddynamic variables

that youmust use with this feature.

For example, theexisting$junos-cos-shaping-ratepredefinedvariable is assignedRADIUS

vendor ID 4874, attribute number 108, and tag value 2. To apply RADIUS CoS

traffic-shapingattributes to thedynamic interfacesetand itsmember subscriber sessions,

youmust instead use the $junos-cos-shaping-rate predefined variable that is assigned

RADIUS vendor ID 4874, attribute number 108, and tag value 102.

Table 23 on page 199 describes the Junos OS predefined dynamic variables and RADIUS

tag values that you can use in a dynamic profile to apply RADIUS CoS traffic-shaping

attributes to the dynamic interface set and its member subscriber sessions. The table

lists the predefined dynamic variables in ascending order by tag value.

NOTE: All of the predefined variables listed in Table 23 on page 199 use
RADIUS vendor ID 4874 and RADIUS attribute value 108.
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Table23: JunosOSCoSTrafficShapingPredefinedVariables forDynamic
Interface Sets

Description
RADIUS Tag
ValuePredefined Variable

Scheduler-mapnameconfigured in
a traffic-control profile in adynamic
profile.

101$junos-cos-scheduler-map

Shaping rate configured in a
traffic-control profile in a dynamic
profile. Represents the maximum
bandwidthofaCoSschedulernode.

102$junos-cos-shaping-rate

Guaranteed rate configured in a
traffic-control profile in a dynamic
profile. Represents the minimum
bandwidthofaCoSschedulernode.

103$junos-cos-guaranteed-rate

Delay-buffer rate configured in a
traffic-control profile in a dynamic
profile.

104$junos-cos-delay-buffer-rate

Excess rate configured in a
traffic-control profile in a dynamic
profile; scheduler weighting when
operating in the excess region
between theguranteed rateand the
shaping rate.

NOTE: Do not configure the
$junos-cos-excess-rate variable
when either the
$junos-cos-excess-rate-high
variable or the
$junos-cos-excess-rate-low
variable is configured.

105$junos-cos-excess-rate

Traffic-control profile configured in
a dynamic profile for subscriber
access.

106$junos-cos-traffic-control-profile

Overhead-accounting mode
configured ina traffic-control profile
in a dynamic profile to shape
downstream ATM traffic based on
either frames(frame-mode)orcells
(cell-mode).

107$junos-cos-shaping-mode
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Table23: JunosOSCoSTrafficShapingPredefinedVariables forDynamic
Interface Sets (continued)

Description
RADIUS Tag
ValuePredefined Variable

Byte adjustment value for the cell
or frame shaping mode configured
in a traffic-control profile in a
dynamic profile.

NOTE: Do not configure the
$junos-cos-byte-adjust variable
when either the
$junos-cos-byte-adjust-frame
variable or the
$junos-cos-byte-adjust-cell
variable is configured.

108$junos-cos-byte-adjust

Minimum adjusted shaping rate
configured ina traffic-control profile
for a dynamic subscriber interface.
Specifying this variable in a
traffic-control profile for a dynamic
interface set has no effect.

109$junos-cos-adjust-minimum

Shaping rate configured for excess
high-priority traffic in a
traffic-control profile in a dynamic
profile.

NOTE: Do not configure the
$junos-cos-excess-rate-high
variable when the
$junos-cos-excess-rate variable is
configured.

110$junos-cos-excess-rate-high

Shaping rate configured for excess
low-priority traffic in a
traffic-control profile in a dynamic
profile.

NOTE: Do not configure the
$junos-cos-excess-rate-low
variable when the
$junos-cos-excess-rate variable is
configured.

111$junos-cos-excess-rate-low

Burst size for the shaping rate
configured ina traffic-control profile
in a dynamic profile.

112$junos-cos-shaping-rate-burst

Burst size for the guaranteed rate
configured ina traffic-control profile
in a dynamic profile.

113$junos-cos-guaranteed-rate-burst
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Table23: JunosOSCoSTrafficShapingPredefinedVariables forDynamic
Interface Sets (continued)

Description
RADIUS Tag
ValuePredefined Variable

Overhead bytes when downstream
ATM traffic is in frame-mode.

NOTE: Do not configure the
$junos-cos-byte-adjust-frame
variable when the
$junos-cos-byte-adjust variable is
configured.

114$junos-cos-byte-adjust-frame

Overhead bytes when downstream
ATM traffic is in cell-mode.

NOTE: Do not configure the
$junos-cos-byte-adjust-cell
variable when the
$junos-cos-byte-adjust variable is
configured.

115$junos-cos-byte-adjust-cell

Shaping rate configured for
high-priority traffic in a
traffic-control profile for a dynamic
interface set or dynamic ACI
interface set at a household level.
Specifying this variable in a
traffic-control profile for a dynamic
subscriber interface is prohibited.

116$junos-cos-shaping-rate-priority-high

Shaping rate burst size configured
for high-priority traffic in a
traffic-control profile for a dynamic
interface set or dynamic ACI
interface set at a household level.
Specifying this variable in a
traffic-control profile for a dynamic
subscriber interface is prohibited.

117$junos-cos-shaping-rate-priority-high-burst

Shaping rate configured for
medium-priority traffic in a
traffic-control profile for a dynamic
interface set or dynamic ACI
interface set at a household level.
Specifying this variable in a
traffic-control profile for a dynamic
subscriber interface is prohibited.

118$junos-cos-shaping-rate-priority-medium
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Table23: JunosOSCoSTrafficShapingPredefinedVariables forDynamic
Interface Sets (continued)

Description
RADIUS Tag
ValuePredefined Variable

Shaping rate burst size configured
for medium-priority traffic in a
traffic-control profile for a dynamic
interface set or dynamic ACI
interface set at a household level.
Specifying this variable in a
traffic-control profile for a dynamic
subscriber interface is prohibited.

119$junos-cos-shaping-rate-priority-medium-burst

Shaping rate configured for
low-priority traffic in a
traffic-control profile for a dynamic
interface set or dynamic ACI
interface set at a household level.
Specifying this variable in a
traffic-control profile for a dynamic
subscriber interface is prohibited.

120$junos-cos-shaping-rate-priority-low

Shaping rate burst size configured
for low-priority traffic in a
traffic-control profile for a dynamic
interface set or dynamic ACI
interface set at a household level.
Specifying this variable in a
traffic-control profile for a dynamic
subscriber interface is prohibited.

121$junos-cos-shaping-rate-priority-low-burst

Shaping rate configured for excess
high-priority traffic in a
traffic-control profile for a dynamic
interface set or dynamic ACI
interface set at a household level.
Specifying this variable in a
traffic-control profile for a dynamic
subscriber interface is prohibited.

122$junos-cos-shaping-rate-excess-high

Shaping rate burst size configured
for excess high-priority traffic in a
traffic-control profile for a dynamic
interface set or dynamic ACI
interface set at a household level.
Specifying this variable in a
traffic-control profile for a dynamic
subscriber interface is prohibited.

123$junos-cos-shaping-rate-excess-high-burst
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Table23: JunosOSCoSTrafficShapingPredefinedVariables forDynamic
Interface Sets (continued)

Description
RADIUS Tag
ValuePredefined Variable

Shaping rate configured for excess
low-priority traffic in a
traffic-control profile for a dynamic
interface set or dynamic ACI
interface set at a household level.
Specifying this variable in a
traffic-control profile for a dynamic
subscriber interface is prohibited.

124$junos-cos-shaping-rate-excess-low

Shaping rate burst size configured
for excess low-priority traffic in a
traffic-control profile for a dynamic
interface set or dynamic ACI
interface set at a household level.
Specifying this variable in a
traffic-control profile for a dynamic
subscriber interface is prohibited.

125$junos-cos-shaping-rate-excess-low-burst

Related
Documentation

Applying CoS Traffic-Shaping Attributes to Dynamic Interface Sets and Member

Subscriber Sessions on page 195

•

• CoS Traffic Shaping Attributes for Dynamic Interface Sets and Member Subscriber

Sessions Overview on page 190

• Guidelines for Configuring CoS Traffic Shaping Attributes for Dynamic Interface Sets

and Member Subscriber Sessions on page 192

• Junos OS Predefined Variables

Example: Configuring Dynamic Hierarchical Scheduling for Subscribers

In this example, subscribers are provided with a data and voice service defined in an

access profile when they initially log in. The RADIUS administrator supplies the initial

values on the RADIUS server, and the service activation is performed at subscriber login.

After the initial login, the subscriber addsanassured forwarding service that is notdefined

in the original access profile. A service profile is used to configure the schedulers and a

RADIUS CoA activates the service. The queues defined for the schedulers in the initial

scheduler map and the new scheduler map are merged.

In addition, the values for the initial data and voice service are upgraded by the RADIUS

administrator through a separate RADIUS CoAmessage.

To configure the initial service and enable the activation through a RADIUS CoA:

1. Configure the access profile for the service activation.

a. Configure the VLAN interface for the access profile.
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[edit]
dynamic-profiles access-profile {
interfaces {
$junos-interface-ifd-name {
unit $junos-underlying-interface-unit {
family inet;

}
}

}
}

b. Configure the class of service parameters in the access profile. In this example,

youconfigure JunosOSpredefinedvariables thatprovide the initial scheduler name

and scheduler parameters obtained from the RADIUS authentication server when

the subscriber logs in.

Include the configurations for the interfaces, schedulers, and the scheduler maps.

[edit]
dynamic-profiles access-profile {
class-of-service {
traffic-control-profiles {
tcp1 {
scheduler-map $junos-cos-scheduler-map;
shaping-rate $junos-cos-shaping-rate;
guaranteed-rate $junos-cos-guaranteed-rate;
delay-buffer-rate $junos-cos-delay-buffer-rate;

}
}
interfaces {
$junos-interface-ifd-name {
unit "$junos-underlying-interface-unit" {
classifiers {
ieee-802.1 l2_classifier;

}
rewrite-rules {
ieee-802.1 l2_rewrite;

}
output-traffic-control-profile tcp1;
}

}
}
schedulers {
$junos-cos-scheduler {
buffer-size percent $junos-cos-scheduler-bs;
priority $junos-cos-scheduler-pri;
transmit-rate percent $junos-cos-scheduler-tx;
drop-profile-map loss-priority low protocol any $junos-cos-scheduler-low;
drop-profile-map loss-priority medium-low protocol any
$junos-cos-scheduler-medium-low;

drop-profile-map loss-priority medium-high protocol any
$junos-cos-scheduler-medium-high;

drop-profile-map loss-priorityhighprotocolany$junos-cos-scheduler-high;
}

}
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scheduler-maps {
data_voice_smap {
forwarding-class be scheduler be_sch;
forwarding-class ef scheduler ef_sch;

}
}

}
}

Table 24 on page 205 lists the initial values defined by the RADIUS administrator

for the scheduler map and shaping rates.

Table 24: Initial Scheduler Map and Shaping Values at Subscriber Login

ValueRADIUS TagPredefined Variable

data_voice_smapT01$junos-cos-scheduler-map

6mT02$junos-cos-shaping-rate

4mT03$junos-cos-guaranteed-rate

4mT04$junos-cos-delay-buffer-rate

Table 25 on page 205 lists the initial values defined by the RADIUS administrator

for the voice (expedited forwarding) scheduler.

Table 25: Initial CoS Values for the Voice Scheduler at Subscriber Login

ValueTagPredefined Variable

ef_sch—$junos-cos-scheduler

10T01$junos-cos-scheduler-tx

10T02$junos-cos-scheduler-bs

medium-highT03$junos-cos-scheduler-pri

d3T04$junos-cos-scheduler-dropfile-low

d2T05$junos-cos-scheduler-dropfile-medium-low

d1T06$junos-cos-scheduler-dropfile-medium-high

d0T07$junos-cos-scheduler-dropfile-high

Table 26 on page 206 lists the initial values defined by the RADIUS administrator

for the data (best effort) scheduler.
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Table 26: Initial CoS Values for the Data Scheduler at Subscriber Login

ValueTagPredefined Variable

be_sch—$junos-cos-scheduler

10T01$junos-cos-scheduler-tx

10T02$junos-cos-scheduler-bs

lowT03$junos-cos-scheduler-pri

d0T04$junos-cos-scheduler-dropfile-low

d1T05$junos-cos-scheduler-dropfile-medium-low

d2T06$junos-cos-scheduler-dropfile-medium-high

d3T07$junos-cos-scheduler-dropfile-high

2. Configure the classifiers, drop profiles, forwarding classes, and rewrite rules in the

static [edit class-of-service] hierarchy.

[edit]
class-of-service {
classifiers {
dscp dscp_classifier {
forwarding-class be {
loss-priority low code-points 000000;

}
forwarding-class af {
loss-priority medium-low code-points 000001;

}
}
ieee-802.1 l2_classifier {
forwarding-class be {
loss-priority medium-low code-points 000;

}
forwarding-class ef {
loss-priority medium-low code-points 100;

}
forwarding-class af {
loss-priority medium-low code-points 010;

}
}

}
drop-profiles {
d0 {
fill-level 25 drop-probability 100;
fill-level 0 drop-probability 0;

}
d1 {
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fill-level 50 drop-probability 100;
fill-level 0 drop-probability 0;

}
d2 {
fill-level 75 drop-probability 100;
fill-level 0 drop-probability 0;

}
d3 {
fill-level 0 drop-probability 0;
fill-level 100 drop-probability 100;

}
}
forwarding-classes {
queue 0 be;
queue 1 ef;
queue 2 af;
queue 3 nc;

}
interfaces {
ge-1/2/9 {
shaping-rate 100m;

}
}
rewrite-rules {
ieee-802.1 l2_rewrite {
forwarding-class be {
loss-priority medium-low code-point 000;

}
forwarding-class ef {
loss-priority medium-low code-point 001;

}
forwarding-class af {
loss-priority medium-low code-point 100;

}
dscp l2_rewrite {
forwarding-class be {
loss-priority medium-low code-points 000;

}
forwarding-class ef {
loss-priority medium-low code-points 001;

}
forwarding-class af {
loss-priority medium-low code-points 001;

}
}

}

3. Configure the service profile enable RADIUS to activate the video service after login.

The video service corresponds to assured forwarding PHB.

In this example, you configure Junos OS predefined variables that provide the initial

scheduler nameand scheduler parameters obtained fromtheRADIUSauthentication

server when the subscriber logs in.

[edit]
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dynamic-profiles service-af {
variables {
af_fc default-value video;
af_sch default-value af_sch;
sch-drop-any default-value all;
sch-pri-2 default-value strict-high;
sch-bs-2 default-value 40;
sch-tx-2 default-value 3m;
smap default-value any

}
class-of-service {
scheduler-maps {
"$smap" {
forwarding-class “$af_fc” scheduler “$af_sch”;

}
}
schedulers {
"$af_sch" {
transmit-rate percent "$sch-tx-2";
buffer-size percent "$sch-bs-2";
priority "$sch-pri-2";
drop-profile-map loss-priorityanyprotocolanydrop-profile “$sch-drop-any”;

}
}

}
}

After the three services are activated, subscribers receive upgraded values for the data

and voice service when RADIUS sends a change of authorization (CoA). In this case, the

CoS parameters are replaced, becausemultiple subscribers were not enabled on the

logical interface.

Table 27 on page 208 lists the upgraded values defined by the RADIUS administrator.

Table 27: Upgraded CoS Values for the Video Service

ValueRADIUS TagVariable

data_voice_smapT01junos-cos-scheduler-map

14mT02junos-cos-shaping-rate

13mT03junos-cos-guaranteed-rate

12mT04junos-cos-delay-buffer-rate

Table 28 on page 209 lists the values defined by the RADIUS administrator for the video

(assured forwarding) scheduler.
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Table 28: Upgraded CoS Values for the Video Scheduler

ValueTagPredefined Variable

af_sch—$junos-cos-scheduler

10T01$junos-cos-scheduler-tx

10T02$junos-cos-scheduler-bs

mediumT03$junos-cos-scheduler-pri

d3T04$junos-cos-scheduler-dropfile-low

d2T05$junos-cos-scheduler-dropfile-medium-low

d1T06$junos-cos-scheduler-dropfile-medium-high

d0T07$junos-cos-scheduler-dropfile-high

Table29onpage209lists thevaluesdefinedbytheRADIUSadministrator for theexpedited

forwarding scheduler in the CoAmessage. The values are the same as the initial service.

Table 29: Initial CoS Values for the Expedited Forwarding Scheduler at
Subscriber Login

ValueTagPredefined Variable

ef_sch—$junos-cos-scheduler

10T01$junos-cos-scheduler-tx

10T02$junos-cos-scheduler-bs

medium-highT03$junos-cos-scheduler-pri

d3T04$junos-cos-scheduler-dropfile-low

d2T05$junos-cos-scheduler-dropfile-medium-low

d1T06$junos-cos-scheduler-dropfile-medium-high

d0T07$junos-cos-scheduler-dropfile-high

Table 30 on page 210 lists the values defined by the RADIUS administrator for the best

effort scheduler in the CoAmessage. The values are the same as the initial service.
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Table 30: Initial CoS Values for the Best Effort Scheduler at Subscriber
Login

ValueTagPredefined Variable

be_sch—$junos-cos-scheduler

10T01$junos-cos-scheduler-tx

10T02$junos-cos-scheduler-bs

lowT03$junos-cos-scheduler-pri

d0T04$junos-cos-scheduler-dropfile-low

d1T05$junos-cos-scheduler-dropfile-medium-low

d2T06$junos-cos-scheduler-dropfile-medium-high

d3T07$junos-cos-scheduler-dropfile-high

Related
Documentation

• Changing CoS Services Overview on page 187

• Guidelines for Configuring Dynamic CoS for Subscriber Access

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70
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PART 3

Configuration Statements and
Operational Commands

• Configuration Statements on page 213

• Operational Commands on page 423
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CHAPTER 10

Configuration Statements

• accept on page 218

• address-assignment (Address-Assignment Pools) on page 220

• authentication (DHCP Local Server) on page 222

• authentication (DHCP Relay Agent) on page 223

• authentication-order on page 224

• authentication-server on page 225

• auto-configure on page 226

• adjust-minimum on page 227

• adjust-percent on page 228

• atm-service on page 229

• buffer-size (Schedulers) on page 230

• cbr on page 231

• classifiers (Definition) on page 232

• classifiers (Logical Interface) on page 233

• classifiers (Physical Interface) on page 234

• code-points on page 235

• delay-buffer-rate on page 236

• demux0 (Dynamic Interface) on page 237

• demux-options (Dynamic Interface) on page 238

• demux-source (Dynamic IP Demux Interface) on page 239

• demux-source (Dynamic Underlying Interface) on page 240

• demux-source (Underlying Interface) on page 241

• dhcp-attributes (Address-Assignment Pools) on page 242

• dhcp-local-server on page 244

• dhcp-relay on page 250

• drop-probability (Interpolated Value) on page 259

• drop-probability (Percentage) on page 260

• drop-profile (Schedulers) on page 261
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• drop-profile-map (Schedulers) on page 262

• drop-profiles on page 263

• dscp (CoS Classifiers) on page 264

• dscp (Rewrite Rules) on page 265

• dscp-ipv6 (CoS Rewrite Rules) on page 267

• dynamic-profile (DHCP Local Server) on page 268

• dynamic-profile (VLAN) on page 269

• dynamic-profiles on page 270

• egress-shaping-overhead on page 279

• excess-bandwidth-share on page 281

• excess-priority on page 282

• excess-rate (Dynamic Traffic Shaping) on page 283

• excess-rate-high (Dynamic Traffic Shaping) on page 284

• excess-rate-low (Dynamic Traffic Shaping) on page 285

• family on page 286

• family (Address-Assignment Pools) on page 291

• family (Dynamic Demux Interface) on page 292

• family (Dynamic PPPoE) on page 293

• family (Dynamic Standard Interface) on page 294

• fill-level (Drop Profiles) on page 296

• fill-level (Interpolated Value) on page 297

• filter (Configuring) on page 298

• flexible-vlan-tagging on page 299

• forwarding-classes (Class-of-Service) on page 300

• group (DHCP Local Server) on page 301

• guaranteed-rate on page 304

• hierarchical-scheduler on page 305

• hierarchical-scheduler (Subscriber Interfaces on MX Series Routers) on page 306

• ieee-802.1ad on page 307

• inet-precedence (CoS Classifiers) on page 308

• input-excess-bandwidth-share on page 309

• input-scheduler-map on page 310

• input-shaping-rate (Logical Interface) on page 311

• input-shaping-rate (Physical Interface) on page 312

• input-traffic-control-profile on page 313

• input-traffic-control-profile-remaining on page 314

• interface (DHCP Local Server) on page 315
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• interface-set (Ethernet Interfaces) on page 316

• interface-set (Hierarchical Schedulers) on page 317

• interfaces on page 318

• interfaces (CoS) on page 319

• interfaces (Static and Dynamic Subscribers) on page 321

• internal-node on page 325

• interpolate on page 326

• loss-priority (BA Classifiers) on page 327

• loss-priority (Scheduler Drop Profiles) on page 328

• max-queues on page 329

• max-queues-per-interface on page 330

• maximum-lease-time on page 331

• member-link-scheduler on page 332

• mode (Layer 2 Tunneling Protocol Shaping) on page 333

• output-traffic-control-profile on page 334

• output-traffic-control-profile-remaining on page 336

• overhead-accounting on page 337

• pap (Dynamic PPP) on page 338

• peak-rate on page 339

• per-unit-scheduler on page 340

• pool (Address-Assignment Pools) on page 342

• pppoe-options (Dynamic PPPoE) on page 343

• ppp-options (Dynamic PPP) on page 344

• priority (Schedulers) on page 345

• profile (Access) on page 346

• protocols on page 351

• proxy-arp on page 354

• qos-adjust-hierarchical on page 355

• queue (Global Queues) on page 356

• radius (Access Profile) on page 357

• radius-server on page 359

• range (Address-Assignment Pools) on page 360

• ranges (Dynamic VLAN) on page 361

• rewrite-rules (Definition) on page 362

• rewrite-rules (Interfaces) on page 363

• routing-instances (Multiple Routing Entities) on page 365

• scheduler (Scheduler Map) on page 366
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• scheduler-map (Interfaces and Traffic-Control Profiles) on page 367

• scheduler-maps (For Most Interface Types) on page 368

• schedulers (CoS) on page 369

• secret on page 370

• server (Dynamic PPPoE) on page 371

• server-group on page 372

• shaping-rate (Applying to an Interface) on page 373

• shaping-rate (Limiting Excess Bandwidth Usage) on page 375

• shaping-rate (Oversubscribing an Interface) on page 377

• shaping-rate-excess-high on page 379

• shaping-rate-excess-low on page 380

• shaping-rate-priority-high on page 381

• shaping-rate-priority-low on page 382

• shaping-rate-priority-medium on page 383

• shared-bandwidth-policer (Configuring) on page 384

• shared-instance on page 385

• shared-scheduler on page 386

• simple-filter (Applying to an Interface) on page 387

• simple-filter on page 388

• site-identifier (VPLS) on page 389

• stacked-vlan-tagging on page 390

• system on page 390

• term (Simple Filter) on page 391

• three-color-policer (Applying) on page 392

• three-color-policer (Configuring) on page 393

• traffic-control-profiles on page 395

• traffic-manager on page 396

• transmit-rate (Schedulers) on page 400

• transparent on page 402

• underlying-interface (demux0) on page 403

• underlying-interface (Dynamic PPPoE) on page 404

• unit on page 405

• unit (Dynamic Demux Interface) on page 406

• unit (Dynamic PPPoE) on page 408

• unnumbered-address (Dynamic PPPoE) on page 409

• unnumbered-address (Dynamic Profiles) on page 410

• unnumbered-address (Ethernet) on page 412
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• user-prefix (DHCP Relay Agent) on page 413

• vlan-id (Dynamic Profiles) on page 414

• vlan-id (VLAN ID to Be Bound to a Logical Interface) on page 415

• vlan-model on page 416

• vlan-ranges on page 417

• vlan-tag on page 418

• vlan-tags on page 419

• vlan-tags (Stacked VLAN Tags) on page 420
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accept

Syntax accept (any | dhcp-v4 | dhcp-v6 | inet | inet6 | pppoe);

Hierarchy Level [edit interfaces interface-name auto-configure stacked-vlan-ranges dynamic-profile
profile-name],

[edit interfaces interface-name auto-configure vlan-ranges dynamic-profile profile-name]

Release Information Statement introduced in Junos OS Release 9.5.

dhcp-v4 option added in Junos OS Release 10.0.

dhcp-v6, inet6 and pppoe options added in Junos OS Release 10.2.

any option added in Junos OS Release 10.4.

Description Specify the type of VLAN Ethernet packet accepted by an interface that is associated

with a VLAN dynamic profile or stacked VLAN dynamic profile.

Options any—Any packet type. Specifies that any incoming packets trigger the dynamic creation

of a VLANwith properties determined by the auto-configure interface configuration

stanza and associated profile attributes. This option is used when configuring

wholesaling in a Layer 2 network.

dhcp-v4—IPv4 DHCP packet type. Specifies that incoming IPv4 DHCP discover packets

trigger the dynamic creation of a VLANwith properties determined by the

auto-configure interface configuration stanza and associated profile attributes

NOTE: The DHCP-specificmac-address and option-82 options are rejected

if the accept statement is not set to dhcp-v4.

dhcp-v6—IPv6 DHCP packet type. Specifies that incoming IPv6 DHCP discover packets

trigger the dynamic creation of a VLANwith properties determined by the

auto-configure interface configuration stanza and associated profile attributes.

inet—IPv4 Ethernet and ARP packet type.

inet6—IPv6 Ethernet packet type.

pppoe—Point-to-Point Protocol over Ethernet packet type.

NOTE: The pppoe VLAN Ethernet packet type option is supported only for

MPC/MIC interfaces.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.
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Related
Documentation

• Configuring an Interface to Use the Dynamic Profile Configured to Create Stacked VLANs

• Configuring an Interface to Use the Dynamic Profile Configured to Create Single-Tag

VLANs

• Configuring VLAN Interfaces for the Layer 2Wholesale Solution

• Configuring Subscriber Packet Types to Trigger VLAN Authentication
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address-assignment (Address-Assignment Pools)

Syntax address-assignment {
abated-utilization percentage;
abated-utilization-v6 percentage;
high-utilization percentage;
high-utilization-v6 percentage;
neighbor-discovery-router-advertisement ndra-pool-name;
pool pool-name {
active-drain;
family family {
dhcp-attributes {
protocol-specific attributes;

}
host hostname {
hardware-addressmac-address;
ip-address ip-address;

}
network ip-prefix/<prefix-length>;
prefix ipv6-prefix;
range range-name {
high upper-limit;
low lower-limit;
prefix-length prefix-length;

}
}
hold-down;
link pool-name;

}
}

Hierarchy Level [edit access]

Release Information Statement introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 12.1 for EX Series switches.

Description Configure address-assignment pools that can be used by different client applications.

NOTE: Support forsubordinatestatements isplatform-specific.See individual
statement topics for support information.

Options pool-name—Name assigned to an address-assignment pool.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

admin—To view this statement in the configuration.

admin-control—To add this statement to the configuration.
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Related
Documentation

• Address-Assignment Pools Overview

• Configuring Address-Assignment Pools

• Configuring an Address-Assignment Pool for L2TP LNS with Inline Services
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authentication (DHCP Local Server)

Syntax authentication {
password password-string;
username-include {
circuit-type;
client-id;
delimiter delimiter-character;
domain-name domain-name-string;
interface-description (device-interface | logical-interface);
interface-name ;
logical-system-name;
mac-address;
option-60;
option-82 <circuit-id> <remote-id>;
relay-agent-interface-id;
relay-agent-remote-id;
relay-agent-subscriber-id;
routing-instance-name;
user-prefix user-prefix-string;

}
}

Hierarchy Level [edit system services dhcp-local-server],
[edit system services dhcp-local-server dual-stack-group dual-stack-group-name],
[edit system services dhcp-local-server dhcpv6],
[edit system services dhcp-local-server dhcpv6 group group-name],
[edit system services dhcp-local-server group group-name],
[edit logical-systems logical-system-name routing-instances routing-instance-name system
services dhcp-local-server ...],

[edit logical-systems logical-system-name system services dhcp-local-server ...],
[edit routing-instances routing-instance-name system services dhcp-local-server ...]

Release Information Statement introduced in Junos OS Release 9.1.

Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

Description Configure the parameters the router sends to the external AAA server. A group

configuration takes precedence over a global DHCP relay or DHCP local server

configuration.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

system—To view this statement in the configuration.

system-control—To add this statement to the configuration.

Related
Documentation

• Using External AAA Authentication Services with DHCP
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authentication (DHCP Relay Agent)

Syntax authentication {
password password-string;
username-include {
circuit-type;
client-id;
delimiter delimiter-character;
domain-name domain-name-string;
interface-description (device-interface | logical-interface);
interface-name;
logical-system-name;
mac-address;
option-60;
option-82 <circuit-id> <remote-id>;
relay-agent-interface-id;
relay-agent-remote-id;
relay-agent-subscriber-id;
routing-instance-name;
user-prefix user-prefix-string;

}
}

Hierarchy Level [edit forwarding-options dhcp-relay],
[edit forwarding-options dhcp-relay dhcpv6],
[edit forwarding-options dhcp-relay dhcpv6 group group-name],
[edit forwarding-options dhcp-relay dual-stack-group dual-stack-group-name],
[edit forwarding-options dhcp-relay group group-name],
[edit logical-systems logical-system-name forwarding-options dhcp-relay ...],
[edit logical-systems logical-system-name routing-instances routing-instance-name
forwarding-options dhcp-relay ...],

[edit routing-instances routing-instance-name forwarding-options dhcp-relay ...]

Release Information Statement introduced in Junos OS Release 9.1.

Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

Support at the [edit ... dhcpv6] hierarchy levels introduced in Junos OS Release 11.4.

Support at the [edit ... dual-stack-groupdual-stack-group-name]hierarchy level introduced

in Junos OS Release 15.1.

Description Configure the parameters the router sends to the external AAA server. A group

configuration takesprecedenceoveraglobalDHCPrelayconfiguration.Use thestatement

at the [edit...dhcpv6] hierarchy levels to configure DHCPv6 support.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• dhcp-relay on page 250

• Using External AAA Authentication Services with DHCP
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authentication-order

Syntax authentication-order [ authentication-methods ];

Hierarchy Level [edit access profile profile-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

none option added in Junos OS Release 11.2.

nasreq option added in Junos OS Release 16.1.

Description Set the order in which AAA tries different authentication methods when verifying that a

client canaccess the router or switch. For each loginattempt,AAA tries theauthentication

methods in order, from first to last.

A given subscriber does not undergo both authentication and authorization as separate

steps. When both authentication-order and authorization-order are specified, DHCP

subscribers honor the configured authorization order, all other subscribers use the

configured authentication-order.

Options authentication-methods—Ordered list of methods to use for authentication attempts.
The list includes one or more of the following methods in any combination:

• nasreq—Verify the client using NASREQ authentication services.

• none—No authentication is performed. Grants authentication without examining

the client credentials. Can be used, for example, when the Diameter function

Gx-Plus is employed for notification during subscriber provisioning.

• password—Verify the client using the information configured at the [edit access

profile profile-name client client-name] hierarchy level.

• radius—Verify the client using RADIUS authentication services.

NOTE: Subscriberaccessmanagementdoesnotsupport thepassword

option, and authentication fails when nomethod (none) is specified.

Default: password

Required Privilege
Level

admin—To view this statement in the configuration.

admin-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring CHAP Authentication with RADIUS

• Specifying the Authentication and Accounting Methods for Subscriber Access

• Configuring Access Profiles for L2TP or PPP Parameters
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authentication-server

Syntax authentication-server [ ip-address ];

Hierarchy Level [edit access profile profile-name radius]

Release Information Statement introduced in Junos OS Release 9.1.

Description Specify a list of the RADIUS authentication servers used to authenticate DHCP, L2TP,

andPPPclients. The servers in the list are also usedasRADIUSdynamic-request servers,

fromwhich the routeracceptsandprocessesRADIUSdisconnect requests,CoArequests,

and dynamic service activations and deactivations.

Options ip-address—IPv4 address.

Required Privilege
Level

admin—To view this statement in the configuration.

admin-control—To add this statement to the configuration.

Related
Documentation

• Configuring RADIUS Server Parameters for Subscriber Access
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auto-configure

Syntax auto-configure {
vlan-ranges {
access-profile profile-name;
authentication {
packet-types [packet-types];
password password-string;
username-include{
circuit-id;
circuit-type;
delimiter delimiter-character;
domain-name domain-name-string;
interface-name;
mac-address;
option-18;
option-37;
option-82 <circuit-id> <remote-id>;
radius-realm radius-realm-string;
remote-id;
user-prefix user-prefix-string;

}
}
dynamic-profile profile-name {
accept (any | dhcp-v4 | dhcp-v6 | inet | inet6 | pppoe);
accept-out-of-band protocol;
ranges (any | low-tag)–(any | high-tag);

}
override;

}
stacked-vlan-ranges {
access-profile profile-name;
authentication {
packet-types [packet-types];
password password-string;
username-include {
circuit-type;
delimiter delimiter-character;
domain-name domain-name-string;
interface-name;
mac-address;
option-18;
option-37;
option-82 <circuit-id> <remote-id>;
radius-realm radius-realm-string;
user-prefix user-prefix-string;

}
}
dynamic-profile profile-name {
accept (any | dhcp-v4 | dhcp-v6 | inet | inet6 | pppoe);
ranges (any | low-tag–high-tag),(any | low-tag–high-tag);

}
override;

}
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remove-when-no-subscribers;
}

Hierarchy Level [edit interfaces interface-name]

Release Information Statement introduced in Junos OS Release 9.5.

Description Enable the configuration of dynamic, auto-sensed VLANs.

The remaining statements are explained separately.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring an Interface to Use the Dynamic Profile Configured to Create Stacked VLANs

• Configuring an Interface to Use the Dynamic Profile Configured to Create Single-Tag

VLANs

adjust-minimum

Syntax adjust-minimum rate;

Hierarchy Level [edit class-of-service schedulers scheduler-name],
[edit class-of-service traffic-control-profiles traffic-control-profile-name]

Release Information Statement introduced in Junos OS Release 11.4.

Description For adjustments performed by the ANCP or multicast applications on EQ DPC, MIC, or

MPC interfaces, specify the minimum shaping rate for an adjusted scheduler node. The

node is associated with a traffic-control profile.

For adjustmentsperformedby themulticastapplicationonMICorMPC interfaces, specify

the minimum shaping rate for an adjusted queue. The queue is associated with a

scheduler.

Options rate—Minimum shaping rate for a node or a queue, in Mbps

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring the Minimum Adjusted Shaping Rate on Scheduler Nodes for Subscribers

on page 145
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adjust-percent

Syntax adjust-percent percentage;

Hierarchy Level [edit class-of-service schedulers scheduler-name]

Release Information Statement introduced in Junos OS Release 11.4.

Description For aMIC orMPC interface, determine the percentage of adjustment for the shaping rate

of a queue.

Options percentage—Percentage of the shaping rate to adjust.

Range: 0 through 100 percent

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Shaping-Rate Adjustments on Queues on page 146

Copyright © 2017, Juniper Networks, Inc.228

Hierarchical Class of Service Feature Guide



atm-service

Syntax atm-service (cbr | rtvbr| nrtvbr);

Hierarchy Level [edit class-of-service traffic-control-profiles traffic-control-profile-name]
[edit firewall atm-policer atm-policer-name]

Release Information Statement introduced in Junos OS Release 12.1.

Description (MXSeries routers)Configure theATMservice categoryonATMMICs todefinebandwidth

shaping and utilization. Shaping is based on the ATM service category.

Default If the ATM service category is not specified, bandwidth utilization is unlimited.

Options cbr—Use the constant bit rate.

nrtvbr—Use the non real-time variable bit rate.

rtvbr—Use the real-time variable bit rate.

NOTE: (MX Series with MPCs and ATMMICs with SFP) To configure up to
OC12 CBR bandwidth speed per virtual circuit (VC) on an ATMMICwith SFP
(MIC-3D-8OC3-2OC12-ATM), specify cbr as the ATM service category.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• show class-of-service traffic-control-profile
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buffer-size (Schedulers)

Syntax buffer-size (percent percentage | remainder | temporalmicroseconds);

Hierarchy Level [edit class-of-service schedulers scheduler-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1X48 for PTX Series Packet Transport

Routers.

Statement introduced in Junos OS Release 12.2 for ACX Series Routers.

Description Specify buffer size.

NOTE: On PTX Series Packet Transport Routers, buffer-size cannot be
configured on rate-limited queues.

Default If you do not include this statement, the default scheduler transmission rate and buffer

size percentages for queues0 through 7are95, 0, 0, 5, 0, 0, 0, and0percent, respectively.

Options percent percentage—Buffer size as a percentage of the total buffer.

Range: 0 through 100

NOTE: For the routers with channelized OC12/STM4 IQE PIC with SFP
(PB-4CHOC12-STM4-IQE-SFP) and channelized OC48/STM16 IQE PIC
withSFP(PB-1CHOC48-STM16-IQE-SFP), theminimumbufferallocated
to any queue is 18,432bytes. If a queue is configured to have abuffer size
less than 18K, the queue retains a buffer size of 18,432 bytes.

remainder—Remaining buffer available.

temporalmicroseconds—Buffer size as a temporal value. The queuing algorithm starts

dropping packets when it queues more than a computed number of bytes. This

maximum is computed bymultiplying the logical interface speed by the configured

temporal value.

Range: The ranges vary by platform as follows:

• For SRX Series Services Gateways: 1 through 2,000,000microseconds.

• For vSRX instances: 1 through 32,000,000microseconds.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.
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Related
Documentation

• Managing Congestion on the Egress Interface by Configuring the Scheduler Buffer Size

• Buffer Size Temporal Value Ranges by Router Type

cbr

Syntax cbr rate;

Hierarchy Level [edit interfaces at-fpc/pic/port atm-options vpi vpi-identifier shaping],
[edit interfaces at-fpc/pic/port unit logical-unit-number address address family family
multipoint-destination address shaping],
[edit interfaces at-fpc/pic/port unit logical-unit-number shaping],
[edit logical-systems logical-system-name interfacesat-fpc/pic/portunit logical-unit-number
address address family familymultipoint-destination address shaping],

[edit logical-systems logical-system-name interfacesat-fpc/pic/portunit logical-unit-number
shaping]

Release Information Statement introduced before Junos OS Release 7.4.

Description For ATM encapsulation only, define a constant bit rate bandwidth utilization in the

traffic-shaping profile.

Default Unspecified bit rate (UBR); that is, bandwidth utilization is unlimited.

Options rate—Peak rate, in bits per second (bps) or cells per second (cps). You can specify a
value inbitsper secondeitherasacompletedecimalnumberorasadecimalnumber

followed by the abbreviation k (1000),m (1,000,000), or g (1,000,000,000). You

can also specify a value in cells per second by entering a decimal number followed

by the abbreviation c; values expressed in cells per second are converted to bits per

second bymeans of the formula 1 cps = 384 bps.

For ATM1 and ATM2 OC3 interfaces, the maximum available rate is 100 percent of

line-rate, or 135,600,000 bps. For ATM1 OC12 interfaces, the maximum available

rate is 50 percent of line-rate, or 271,263,396 bps. For ATM2 IQ interfaces, the

maximum available rate is 542,526,792 bps.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Defining the ATM Traffic-Shaping Profile Overview

• rtvbr

• shaping

• vbr
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classifiers (Definition)

Syntax classifiers {
type classifier-name {
import (classifier-name | default);
forwarding-class class-name {
loss-priority level code-points [ aliases ] [ bit-patterns ];

}
}

}

Hierarchy Level [edit class-of-service],
[edit class-of-service routing-instances routing-instance-name]

Release Information Statement introduced before Junos OS Release 7.4.

ieee-802.1ad option introduced in Junos OS Release 9.2.

Description DefineaCoSbehavior aggregate (BA)classifier for classifyingpackets. Youcanassociate

theclassifierwitha forwardingclassor code-pointmapping, and importadefault classifier

or one that is previously defined.

NOTE: The [edit class-of-service routing-instances routing-instance-name]

hierarchy level and the dscp-ipv6 and ieee-802.1ad classifier types are not

supported on ACX Series routers.

Options classifier-name—Name of the aggregate behavior classifier.

type—Traffic type: dscp, dscp-ipv6, exp, ieee-802.1, ieee-802.1ad, inet-precedence.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Understanding How Behavior Aggregate Classifiers Prioritize Trusted Traffic
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classifiers (Logical Interface)

Syntax classifiers {
type (classifier-name | default) family (mpls | inet);
no-default;

}

Hierarchy Level [edit class-of-service interfaces interface-name unit logical-unit-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in JunosOSRelease 14.2 for PTX Series Packet Transport Routers.

no-default option added for MX Series devices only in Junos OS Release 16.1.

Description Apply a CoS aggregate behavior classifier to a logical interface. You can apply a default

classifier or one that is previously defined.

On MX Series devices, if you do not explicitly apply a classifier configuration to the

interface, the default classifier is applied to the interface. Apply the no-default option to

disable the application of any default classifier to the routing instance.

Options classifier-name—Name of the aggregate behavior classifier.

type—Traffic type.

Values: dscp, dscp-ipv6, exp, ieee-802.1, inet-precedence

NOTE: You can only specify a family for the dscp and dscp-ipv6 types.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Default DSCP and DSCP IPv6 Classifiers

• Applying Behavior Aggregate Classifiers to Logical Interfaces

233Copyright © 2017, Juniper Networks, Inc.

Chapter 10: Configuration Statements



classifiers (Physical Interface)

Syntax classifiers {
type (classifier-name | default) ;

}

Hierarchy Level [edit class-of-service interfaces interface-name ]

Release Information Statement introduced in Junos OS Release 12.2 for the ACX Series Universal Access

routers.

Description Apply a CoS aggregate behavior classifier to a physical interface. You can apply a default

classifier or one that is previously defined.

Options classifier-name—Name of the aggregate behavior classifier.

type—Traffic type.

Values: dscp, ieee-802.1, and inet-precedence

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• dscp

• inet-precedence

• ieee-802.1
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code-points

Syntax code-points ([ aliases ] | [ bit-patterns ]);

Hierarchy Level [edit class-of-serviceclassifiers typeclassifier-name forwarding-classclass-name loss-priority
level]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.2 for SRX Series devices.

Statement introduced in JunosOSRelease 14.2 for PTX Series Packet Transport Routers.

Description Specify oneormoreDSCPcode-point aliasesor bit sets for associationwith a forwarding

class.

Options aliases—Name of the DSCP alias.

bit-patterns—Value of the code-point bits, in six-bit binary form.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Understanding How Behavior Aggregate Classifiers Prioritize Trusted Traffic

• Example: Configuring Behavior Aggregate Classifiers
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delay-buffer-rate

Syntax delay-buffer-rate (percent percentage | rate);

Hierarchy Level [edit class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 7.6.

Description For Gigabit Ethernet IQ, Channelized IQ PICs, and FRF.15 and FRF.16 LSQ interfaces only,

base the delay-buffer calculation on a delay-buffer rate.

Default If you do not include this statement, the delay-buffer calculation is based on the

guaranteed rate if one is configured, or the shaping rate if noguaranteed rate is configured.

For more information, seeOversubscribing Interface Bandwidth.

Options percentpercentage—For LSQ interfaces, delay-buffer rateasapercentageof theavailable

interface bandwidth.

Range: 1 through 100 percent

rate—For IQand IQ2 interfaces, delay-buffer rate, in bits per second (bps). Youcan specify

a value in bits per second either as a complete decimal number or as a decimal

number followedby theabbreviationk (1000),m (1,000,000), org (1,000,000,000).

Range: 1000 through 6,400,000,000,000 bps

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000 bps. Beginning with Junos OS Release 14.1, the upper
limit is 6,400,000,000,000 bps.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Oversubscribing Interface Bandwidth

• Providing a Guaranteed Minimum Rate

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

• output-traffic-control-profile on page 334
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demux0 (Dynamic Interface)

Syntax demux0 {
unit logical-unit-number {
demux-options {
underlying-interface interface-name

}
family family {
access-concentrator name;
address address;
demux-source {
source-prefix;

}
direct-connect;
duplicate-protection;
dynamic-profile profile-name;
filter {
input filter-name;
output filter-name;

}
mac-validate (loose | strict):
max-sessions number;
max-sessions-vsa-ignore;
rpf-check {
fail-filter filter-name;
mode loose;

}
service-name-table table-name
short-cycle-protection <lockout-time-minminimum-seconds lockout-time-max
maximum-seconds>;

unnumbered-address interface-name <preferred-source-address address>;
}
filter {
input filter-name;
output filter-name;

}
vlan-id number;

}
}

Hierarchy Level [edit dynamic-profiles profile-name interfaces]

Release Information Statement introduced in Junos OS Release 9.3.

Description Configure the logical demultiplexing (demux) interface in a dynamic profile.

Logical IP demux interfaces do not support IPv4 and IPv6 dual stack.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.
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Related
Documentation

• ConfiguringDynamicSubscriber InterfacesUsing IPDemux Interfaces inDynamicProfiles

• Demultiplexing Interface Overview

demux-options (Dynamic Interface)

Syntax demux–options {
underlying-interface interface-name

}

Hierarchy Level [edit dynamic-profiles profile-name interfaces demux0 interface-name unit
logical-unit-number]

Release Information Statement introduced in Junos OS Release 9.3.

Description Configure logical demultiplexing (demux) interface options in a dynamic profile.

The remaining statement is explained separately.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• ConfiguringDynamicSubscriber InterfacesUsing IPDemux Interfaces inDynamicProfiles

• Demultiplexing Interface Overview
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demux-source (Dynamic IP Demux Interface)

Syntax demux-source {
source-address;

}

Hierarchy Level [edit dynamic-profiles profile-name interfaces demux0 unit logical-unit-number family
family]

Release Information Statement introduced in Junos OS Release 9.3.

Description Configure a logical demultiplexing (demux) source address for a subscriber in a dynamic

profile.

Options source-address—Either the specific source address you want to assign to the subscriber

interface or the source address variable. For IPv4, specify

$junos-subscriber-ip-address; for IPv6, specify $junos-subscriber-ipv6-address. The

sourceaddress for the interface isdynamically suppliedbyDHCPwhen thesubscriber

accesses the router.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• ConfiguringDynamicSubscriber InterfacesUsing IPDemux Interfaces inDynamicProfiles

• Demultiplexing Interface Overview
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demux-source (Dynamic Underlying Interface)

Syntax demux-source family;

Hierarchy Level [edit dynamic-profiles interfaces interface-name unit logical-unit-number]

Release Information Statement introduced in Junos OS Release 9.6.

Description Configure the logical demultiplexing (demux) source family type on the IP demux

underlying interface within a dynamic profile.

NOTE: The IP demux interface feature currently supports only Fast Ethernet,
Gigabit Ethernet, 10-Gigabit Ethernet, or aggregated Ethernet underlying
interfaces.

Options family—Protocol family:

• inet—Internet Protocol version 4 suite

• inet6—Internet Protocol version 6 suite

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.
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demux-source (Underlying Interface)

Syntax demux-source family;

Hierarchy Level [edit interfaces interface-name unit logical-unit-number],
[edit logical-systems logical-system-name interfaces interface-nameunit logical-unit-number],
[edit logical-systems logical-system-name routing-instances routing-instance-name interfaces
interface-name unit logical-unit-number]

Release Information Statement introduced in Junos OS Release 9.0.

Support for aggregated Ethernet added in Junos OS Release 9.4.

Description Configure the logical demultiplexing (demux) source family type on the IP demux

underlying interface.

NOTE: The IP demux interface feature currently supports only Fast Ethernet,
Gigabit Ethernet, 10-Gigabit Ethernet, or aggregated Ethernet underlying
interfaces.

Options family—Protocol family:

• inet—Internet Protocol version 4 suite

• inet6—Internet Protocol version 6 suite

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring an IP Demultiplexing Interface

• Configuring a VLAN Demultiplexing Interface
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dhcp-attributes (Address-Assignment Pools)

Syntax dhcp-attributes {
boot-file filename;
boot-server (address | hostname);
dns-server [ ipv6-address ];
domain-name domain-name;
exclude-prefix-len exclude-prefix-length;
grace-period seconds;
maximum-lease-time seconds;
name-server [ server-list ];
netbios-node-type node-type;
option {
[ (id-number option-type option-value)
(id-number array option-type option-value) ];

}
option-match {
option-82 {
circuit-id value range named-range;
remote-id value range named-range;

}
}
preferred-lifetime seconds;
router [ router-address ];
server-identifier ip4-address;
sip-server-address [ ipv6-address ];
sip-server-domain-name domain-name;
t1-percentage percentage;
t1-renewal-time;
t2-percentage percentage;
t2-rebinding-time;
tftp-server address;
valid-lifetime seconds;
wins-server [ servers ];

}

Hierarchy Level [edit access address-assignment pool pool-name family family]

Release Information Statement introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 12.3 for EX Series switches.

exclude-prefix-len statement introduced in Junos OS Release 17.3 for MX Series.

Description ConfigureDHCPattributes for theprotocol family ina specific addresspool. Theattributes

determine options and behaviors for the DHCP clients.

The remaining statements are explained separately.

Options exclude-prefix-len exclude-prefix-length—Specify the length of the IPv6 prefix to be
excluded from the delegated prefix.

Range: 1 through 128
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Required Privilege
Level

admin—To view this statement in the configuration.

admin-control—To add this statement to the configuration.

Related
Documentation

• Address-Assignment Pools Overview

• DHCP Attributes for Address-Assignment Pools

• Configuring Address-Assignment Pools

• Configuring DHCP Client-Specific Attributes AppliedWhen Clients Obtain an Address
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dhcp-local-server

Syntax dhcp-local-server {
access-profile profile-name;
authentication {
password password-string;
username-include {
circuit-type;
delimiter delimiter-character;
domain-name domain-name-string;
interface-description (device-interface | logical-interface);
interface-name ;
logical-system-name;
mac-address;
option-60;
option-82 <circuit-id> <remote-id>;
routing-instance-name;
user-prefix user-prefix-string;

}
}
dhcpv6 {
access-profile profile-name;
authentication {
...

}
duplicate-clients incoming-interface;
group group-name {
access-profile profile-name;
authentication {
...

}
interface interface-name {
access-profile profile-name;
exclude;
liveness-detection {
failure-action (clear-binding | clear-binding-if-interface-up | log-only);
method {
bfd {
version (0 | 1 | automatic);
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
detection-time {
thresholdmilliseconds;

}
session-mode (automatic | multihop | singlehop);
holddown-intervalmilliseconds;

}
}
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}
overrides {
asymmetric-lease-time seconds;
asymmetric-prefix-lease-time seconds;
interface-client-limit number;
multi-address-embedded-option-response;
process-inform {
pool pool-name;

}
protocol-attributes attribute-set-name;
rapid-commit;

}
service-profile dynamic-profile-name;
trace;
upto upto-interface-name;

}
overrides {
asymmetric-lease-time seconds;
asymmetric-prefix-lease-time seconds;
delegated-pool;
interface-client-limit number;
multi-address-embedded-option-response;
process-inform {
pool pool-name;

}
protocol-attributes attribute-set-name;
rapid-commit;

}
route-suppression;
server-duid-type type;
service-profile dynamic-profile-name;

}
liveness-detection {
failure-action (clear-binding | clear-binding-if-interface-up | log-only);
method {
bfd {
version (0 | 1 | automatic);
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
detection-time {
thresholdmilliseconds;

}
session-mode (automatic | multihop | singlehop);
holddown-intervalmilliseconds;

}
}

}
overrides {
asymmetric-lease-time seconds;
asymmetric-prefix-lease-time seconds;
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delegated-pool;
include-option-82 {
forcerenew;
nak;

}
interface-client-limit number;
multi-address-embedded-option-response;
process-inform {
pool pool-name;

}
protocol-attributes attribute-set-name;
rapid-commit;

}
reconfigure {
attempts attempt-count;
clear-on-abort;
strict;
support-option-pd-exclude;
timeout timeout-value;
token token-value;
trigger {
radius-disconnect;

}
}
route-suppression;
service-profile dynamic-profile-name;

}
duplicate-clients-in-subnet (incoming-interface | option-82);
dynamic-profile profile-name <aggregate-clients (merge | replace) | use-primary
primary-profile-name>;

forward-snooped-clients (all-interfaces | configured-interfaces |
non-configured-interfaces);

group group-name {
authentication {
...

}
dynamic-profile profile-name <aggregate-clients (merge | replace) | use-primary
primary-profile-name>;

interface interface-name {
exclude;
liveness-detection {
failure-action (clear-binding | clear-binding-if-interface-up | log-only);
method {
bfd {
version (0 | 1 | automatic);
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
detection-time {
thresholdmilliseconds;

}
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session-mode (automatic | multihop | singlehop);
holddown-intervalmilliseconds;

}
}

}
overrides {
asymmetric-lease-time seconds;
client-discover-match (option60-and-option82 | incoming-interface);
include-option-82 {
forcerenew;
nak;

}
interface-client-limit number;
process-inform {
pool pool-name;

}
protocol-attributes attribute-set-name;

}
service-profile dynamic-profile-name;
trace;
upto upto-interface-name;

}
overrides {
asymmetric-lease-time seconds;
client-discover-match (option60-and-option82 | incoming-interface);
include-option-82 {
forcerenew;
nak;

}
interface-client-limit number;
process-inform {
pool pool-name;

}
protocol-attributes attribute-set-name;

}
requested-ip-network-match subnet-mask
route-suppression;
service-profile dynamic-profile-name;

}
liveness-detection {
failure-action (clear-binding | clear-binding-if-interface-up | log-only);
method {
bfd {
version (0 | 1 | automatic);
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
detection-time {
thresholdmilliseconds;

}
session-mode (automatic | multihop | singlehop);
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holddown-intervalmilliseconds;
}

}
}
overrides {
asymmetric-lease-time seconds;
client-discover-match <option60-and-option82 | incoming-interface>;
interface-client-limit number;
process-inform {
pool pool-name;

}
protocol-attributes attribute-set-name;

}
pool-match-order {
external-authority;
ip-address-first;
option-82;

}
reconfigure {
attempts attempt-count;
clear-on-abort;
strict;
timeout timeout-value;
token token-value;
trigger {
radius-disconnect;

}
}
requested-ip-network-match subnet-mask;
route-suppression;
on-demand-address-allocation;
protocol-master;
service-profile dynamic-profile-name;

}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name system
services],

[edit logical-systems logical-system-name system services],
[edit routing-instances routing-instance-name system services],
[edit system services]

Release Information Statement introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 12.1 for EX Series switches.

Statement introduced in Junos OS Release 13.2X51 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.
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Description ConfigureDynamicHostConfigurationProtocol (DHCP) local server optionson the router

or switch to enable the router or switch to function as an extended DHCP local server.

The DHCP local server receives DHCP request and reply packets from DHCP clients and

then responds with an IP address and other optional configuration information to the

client.

The extendedDHCP local server is incompatiblewith theDHCP server on J Series routers

and, therefore, is not supported on J Series routers. Also, the DHCP local server and the

DHCP/BOOTP relay server, which are configured under the [edit forwarding-options

helpers]hierarchy level, cannot bothbeenabledon the router or switch at the same time.

TheextendedDHCP local server is fully compatiblewith theextendedDHCP relay feature.

Thedhcpv6 stanzaconfigures the router or switch to supportDynamicHostConfiguration

Protocol for IPv6 (DHCPv6). The DHCPv6 local server is fully compatible with the

extended DHCP local server and the extended DHCP relay feature.

NOTE: When you configure the dhcp-local-server statement at the routing

instancehierarchy level, youmustusea routing instance typeof virtual-router.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

system—To view this statement in the configuration.

system-control—To add this statement to the configuration.

Related
Documentation

• Extended DHCP Local Server Overview

• DHCPv6 Local Server Overview
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dhcp-relay

Syntax dhcp-relay {
access-profile profile-name;
active-server-group server-group-name;
authentication {
password password-string;
username-include {
circuit-type;
delimiter delimiter-character;
domain-name domain-name-string;
interface-description (device-interface | logical-interface);
interface-name;
logical-system-name;
mac-address;
option-60;
option-82 <circuit-id> <remote-id>;
routing-instance-name;
user-prefix user-prefix-string;

}
}
bulk-leasequery {
attempts number-of-attempts;
timeout seconds;
trigger automatic;

}
dhcpv6 {
access-profile profile-name;
active-server-group server-group-name;
}
authentication {
password password-string;
username-include {
circuit-type;
client-id;
delimiter delimiter-character;
domain-name domain-name-string;
interface-description (device-interface | logical-interface);
logical-system-name;
relay-agent-interface-id;
relay-agent-remote-id;
relay-agent-subscriber-id;
routing-instance-name;
user-prefix user-prefix-string;

}
}
bulk-leasequery {
attempts number-of-attempts;
timeout seconds;
trigger automatic;

}
duplicate-clients incoming-interface;
dynamic-profile profile-name {
aggregate-clients (merge | replace);
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use-primary primary-profile-name;
}
forward-only {
logical-system <current | default | logical-system-name>;
routing-instance <current | default | routing-instance-name>;

}
forward-only-replies;
}
forward-snooped-clients (all-interfaces | configured-interfaces |
non-configured-interfaces);

group group-name {
access-profile profile-name;
active-server-group server-group-name;
authentication {
...

}
dual-stack-group dual-stack-group-name {
access-profile profile-name;
authentication {
... authentication-configuration

}
dynamic-profile profile-name {
... dynamic-profile-configuration

}
relay-agent-interface-id {
... relay-agent-interface-id-configuration

}
relay-agent-remote-id {
... relay-agent-remote-id-configuration

}
service-profile dynamic-profile-name;

}
dynamic-profile profile-name {
...

}
forward-only {
logical-system <current | default | logical-system-name>;
routing-instance <current | default | routing-instance-name>;

}
interface interface-name {
access-profile profile-name;
dynamic-profile profile-name {
...

}
exclude;
overrides {
allow-snooped-clients;
asymmetric-lease-time seconds;
asymmetric-prefix-lease-time seconds;
client-negotiation-match incoming-interface;
delay-authentication;
delete-binding-on-renegotiation;
dual-stack dual-stack-group-name;
interface-client-limit number;
no-allow-snooped-clients;
no-bind-on-request;
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relay-source interface-name;
send-release-on-delete;

}
service-profile dynamic-profile-name;
trace;
upto upto-interface-name;

}
}
lease-time-validation {
lease-time-threshold seconds;
violation-action action;

}
liveness-detection {
failure-action (clear-binding | clear-binding-if-interface-up | log-only);
method {
bfd {
version (0 | 1 | automatic);
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
detection-time {
thresholdmilliseconds;

}
session-mode(automatic | multihop | singlehop);
holddown-intervalmilliseconds;

}
route-suppression;
service-profile dynamic-profile-name;

}
}
overrides {
allow-snooped-clients;
asymmetric-lease-time seconds;
asymmetric-prefix-lease-time seconds;
client-negotiation-match incoming-interface;
delay-authentication;
delete-binding-on-renegotiation;
dual-stack dual-stack-group-name;
interface-client-limit number;
no-allow-snooped-clients;
no-bind-on-request;
relay-source interface-name;
send-release-on-delete;

}
relay-agent-interface-id {
...

}
relay-agent-remote-id {
prefix prefix;
use-interface-description (logical | device);
use-option-82 <strict>;
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}
relay-option {
option-number option-number;
default-action {
drop;
forward-only;
relay-server-group relay-server-group;

}
equals (ascii ascii-string | hexadecimal hexadecimal-string) {
drop;
forward-only;
relay-server-group relay-server-group;

}
starts-with (ascii ascii-string | hexadecimal hexadecimal-string) {
drop;
forward-only;
relay-server-group relay-server-group;

}
}
remote-id-mismatch action;
route-suppression;
service-profile dynamic-profile-name;

}
leasequery {
attempts number-of-attempts;
timeout seconds;

}
lease-time-validation {
lease-time-threshold seconds;
violation-action action;

}
liveness-detection {
failure-action (clear-binding | clear-binding-if-interface-up | log-only);
method {
bfd {
version (0 | 1 | automatic);
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
detection-time {
thresholdmilliseconds;

}
session-mode(automatic | multihop | singlehop);
holddown-intervalmilliseconds;

}
route-suppression;
service-profile dynamic-profile-name;

}
}
no-snoop;
overrides {
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allow-snooped-clients;
asymmetric-lease-time seconds;
asymmetric-prefix-lease-time seconds;
client-negotiation-match incoming-interface;
delay-authentication;
delete-binding-on-renegotiation;
dual-stack dual-stack-group-name;
interface-client-limit number;
no-allow-snooped-clients;
no-bind-on-request;
relay-source interface-name;
send-release-on-delete;

}
relay-agent-interface-id {
prefix prefix;
use-interface-description (logical | device);
use-option-82;

}
relay-agent-remote-id {
prefix prefix;
use-interface-description (logical | device);
use-option-82 <strict>;

}
relay-option {
option-number option-number;
default-action {
drop;
forward-only;
relay-server-group relay-server-group;

}
equals (ascii ascii-string | hexadecimal hexadecimal-string) {
drop;
forward-only;
relay-server-group relay-server-group;

}
starts-with (ascii ascii-string | hexadecimal hexadecimal-string) {
drop;
forward-only;
relay-server-group relay-server-group;

}
}
relay-option-vendor-specific{
host-name;
location;

remote-id-mismatch action;
route-suppression;
server-group {
server-group-name {
server-ip-address;

}
}
server-response-time seconds;
service-profile dynamic-profile-name;

}
dual-stack-group dual-stack-group-name {
access-profile profile-name;

Copyright © 2017, Juniper Networks, Inc.254

Hierarchical Class of Service Feature Guide



authentication {
... authentication-configuration

}
dynamic-profile profile-name {
... dynamic-profile-configuration

}
relay-agent-interface-id {
... relay-agent-interface-id-configuration

}
relay-agent-remote-id {
... relay-agent-remote-id-configuration

}
service-profile dynamic-profile-name;

}
duplicate-clients-in-subnet (incoming-interface | option-82):
dynamic-profile profile-name {
aggregate-clients (merge | replace);
use-primary primary-profile-name;

}
forward-only {
logical-system <current | default | logical-system-name>;
routing-instance <current | default | routing-instance-name>;

}
forward-only-replies;
forward-snooped-clients (all-interfaces | configured-interfaces |
non-configured-interfaces);

group group-name {
access-profile profile-name;
active-server-group server-group-name;
authentication {
...

}
dynamic-profile profile-name {
...

}
forward-only {
logical-system <current | default | logical-system-name>;
routing-instance <current | default | routing-instance-name>;

}
forward-only {
logical-system <current | default | logical-system-name>;
routing-instance <current | default | routing-instance-name>;

}
interface interface-name {
access-profile profile-name;
exclude;
liveness-detection {
failure-action (clear-binding | clear-binding-if-interface-up | log-only);
method {
bfd {
version (0 | 1 | automatic);
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
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minimum-intervalmilliseconds;
thresholdmilliseconds;

}
detection-time {
thresholdmilliseconds;

}
session-mode (automatic | multihop | singlehop);
holddown-intervalmilliseconds;

}
}

}
overrides {
...

}
service-profile dynamic-profile-name;
trace;
upto upto-interface-name;

}
overrides {
...

}
relay-option {
...

}
relay-option-82 {
...

}
route-suppression:
service-profile dynamic-profile-name;

}
leasequery {
attempts number-of-attempts;
timeout seconds;

}
lease-time-validation {
lease-time-threshold seconds;
violation-action action;

}
liveness-detection {
failure-action (clear-binding | clear-binding-if-interface-up | log-only);
method {
bfd {
version (0 | 1 | automatic);
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
thresholdmilliseconds;

}
detection-time {
thresholdmilliseconds;

}
session-mode (automatic | multihop | singlehop);
holddown-intervalmilliseconds;
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}
}

}
no-snoop;
overrides {
allow-no-end-option
allow-snooped-clients;
always-write-giaddr;
always-write-option-82;
asymmetric-lease-time seconds;
asymmetric-prefix-lease-time seconds;
client-discover-match (option60-and-option82 | incoming-interface);
delay-authentication;
delete-binding-on-renegotiation;
disable-relay;
dual-stack dual-stack-group-name;
interface-client-limit number;
layer2-unicast-replies;
no-allow-snooped-clients;
no-bind-on-request;
proxy-mode;
relay-source
replace-ip-source-with;
send-release-on-delete;
trust-option-82;

}
relay-option {
option-number option-number;
default-action {
drop;
forward-only;
relay-server-group group-name;

}
equals (ascii ascii-string | hexadecimal hexadecimal-string) {
drop;
forward-only;
relay-server-group relay-server-group;

}
starts-with (ascii ascii-string | hexadecimal hexadecimal-string) {
drop;
forward-only;
local-server-group local-server-group;
relay-server-group relay-server-group;

}
}
relay-option-82 {
circuit-id {
prefix prefix;
use-interface-description (logical | device);

}
remote-id {
prefix prefix;
use-interface-description (logical | device);

}
server-id-override

}
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}
remote-id-mismatch action;
route-suppression:
server-group {
server-group-name {
server-ip-address;

}
}
server-response-time seconds;

service-profile dynamic-profile-name;

Hierarchy Level [edit forwarding-options],
[edit logical-systems logical-system-name forwarding-options],
[edit logical-systems logical-system-name routing-instances routing-instance-name
forwarding-options],

[edit routing-instances routing-instance-name forwarding-options]

Release Information Statement introduced in Junos OS Release 8.3.

Statement introduced in Junos OS Release 12.1 for EX Series switches.

Statement introduced in Junos OS Release 13.2X51 for the QFX Series.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Configure extended Dynamic Host Configuration Protocol (DHCP) relay and DHCPv6

relay options on the router or switch to enable the router (or switch) to function as a

DHCP relayagent.ADHCP relayagent forwardsDHCP requestand replypacketsbetween

a DHCP client and a DHCP server.

DHCP relay supports theattachmentofdynamicprofilesandalso interactswith the local

AAA Service Framework to use back-end authentication servers, such as RADIUS, to

provide subscriber authentication or client authentication. You can attach dynamic

profiles and configure authentication support on a global basis or for a specific group of

interfaces.

The extended DHCP and DHCPv6 relay agent options configured with the dhcp-relay

and dhcpv6 statements are incompatible with the DHCP/BOOTP relay agent options

configured with the bootp statement. As a result, the extended DHCP or DHCPv6 relay

agentand theDHCP/BOOTPrelayagent cannotbothbeenabledon the router (or switch)

at the same time.

The remaining statements are explained separately.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Extended DHCP Relay Agent Overview

• DHCPv6 Relay Agent Overview

• DHCP Relay Proxy Overview

• Using External AAA Authentication Services with DHCP

Copyright © 2017, Juniper Networks, Inc.258

Hierarchical Class of Service Feature Guide



drop-probability (Interpolated Value)

Syntax drop-probability [values];

Hierarchy Level [edit class-of-service drop-profiles profile-name interpolate]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced before Junos OS 11.4 for EX Series switches.

Description Definevalues for interpolateddropprobabilities.Themaximumnumberofdropprobability

values supported per drop profile is based on the line card.

On EX Series switches, this statement is supported only on the EX9200 switch, EX8200

standalone switches, and EX8200 Virtual Chassis.

Options percentage—The probability (expressed in percentage) for a packet to be dropped from

the queue.

Range: 0 through 100

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Managing Congestion Using RED Drop Profiles and Packet Loss Priorities

• Defining Packet Drop Behavior by Configuring RED Drop Profiles
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drop-probability (Percentage)

Syntax drop-probability percentage;

Hierarchy Level [edit class-of-service drop-profiles profile-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Define drop probability percentages. Themaximum number of drop probability values

supported per drop profile is based on the line card.

Options percentage—Probability that a packet is dropped, expressed as a percentage. A value of

0means that a packet is never dropped, and a value of 100means that all packets

are dropped.

Range: 0 through 100 percent

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Managing Congestion Using RED Drop Profiles and Packet Loss Priorities

• Defining Packet Drop Behavior by Configuring RED Drop Profiles
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drop-profile (Schedulers)

Syntax drop-profile profile-name;

Hierarchy Level [edit class-of-service schedulers scheduler-name drop-profile-map loss-priority (any | low
| medium-low | medium-high | high) protocol (any | non-tcp | tcp)]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1X48 for PTX Series Packet Transport

Routers.

Statement introduced in Junos OS Release 12.2 for ACX Series Routers.

Description Define drop profiles for RED. When a packet arrives, RED checks the queue fill level. If

the fill level corresponds to a nonzero drop probability, the RED algorithm determines

whether to drop the arriving packet.

Options profile-name—Name of the drop profile.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Determining Packet Drop Behavior by Configuring Drop Profile Maps for Schedulers

• Managing Congestion Using RED Drop Profiles and Packet Loss Priorities
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drop-profile-map (Schedulers)

Syntax drop-profile-map loss-priority (any | low |medium-low |medium-high | high) protocol (any
| non-tcp | tcp) drop-profile (Schedulers) profile-name;

Hierarchy Level [edit class-of-service schedulers scheduler-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1X48 for PTX Series Packet Transport

Routers.

Statement introduced in Junos OS Release 12.2 for ACX Series Routers.

Description Define the loss-priority value for a drop profile.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Default Schedulers Overview

• Determining Packet Drop Behavior by Configuring Drop Profile Maps for Schedulers
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drop-profiles

Syntax drop-profiles {
profile-name {
fill-level percentage drop-probability percentage;
interpolate {
drop-probability [values];
fill-level [values]

}
}

}

Hierarchy Level [edit class-of-service]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced before Junos OS 11.4 for EX Series switches.

Description Define drop profiles for RED.

For a packet to be dropped, it must match the drop profile. When a packet arrives, RED

checks the queue fill level. If the fill level corresponds to a nonzero drop probability, the

RED algorithm determines whether to drop the packet.

Options profile-name—Name of the drop profile.

The remaining statements are explained separately.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Defining Packet Drop Behavior by Configuring RED Drop Profiles
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dscp (CoS Classifiers)

Syntax dscp classifier-name {
import (classifier-name | default);
forwarding-class class-name {
loss-priority level ] {
code-points [ aliases ] [ bit-patterns;

}
}

}

Hierarchy Level [edit class-of-service classifiers]

Release Information Statement introduced before Junos OS Release 7.4.

Description Define the diffserv code point (DSCP)mapping that is applied to the packets.

Options classifier-name—Name of the classifier.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interfaces—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Understanding How Behavior Aggregate Classifiers Prioritize Trusted Traffic

• Applying DSCP Classifiers to MPLS Traffic
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dscp (Rewrite Rules)

Syntax dscp (rewrite-name | default) protocol (inet-both | inet-outer | mpls);

Hierarchy Level [edit class-of-service interfaces interface-name unit logical-unit-number rewrite-rules]

Release Information Statement introduced before Junos OS Release 7.4.

Description For IPv4 traffic, apply aDifferentiatedServices (DiffServ) codepoint (DSCP) rewrite rule.

Logical interfaces do not support multiple dscp rewrite rules for the same protocol.

DSCP and DSCP IPv6 rewrite rules are supported onM Series and T Series routers when

non-queuing PICs are installed, but are disabled when queuing PICs are installed with

the following exceptions:

• OnM320 routers, DSCP rewrite is supported on IQ, IQ2, IQE, and IQ2E PICs when used

with the Enhanced III FPC.

• OnM120 routers, DSCP rewrite is supported on IQ, IQ2, IQE, and IQ2E PICs.

DSCP and DCSP IPv6 rewrite rules are supported on MIC and MPC interfaces on MX

Series routers.

DSCP rewrite rules are not supported on T Series routers when IQ, IQ2, IQE, IQ2E,

SONET/SDHOC48/STM16 IQE, or PD-5-10XGE-SFPP PICs are installed.

Options rewrite-name—Name of a rewrite-rulesmapping configured at the [edit class-of-service

rewrite-rules dscp] hierarchy level.

default—The default mapping.

protocol inet-both—For gr- interfaces (GRE tunnels) on MPCs, rewrite the DSCP CoS

value to both the inner and outer header for Unicast/Multicast IPv4 traffic. The first

six bits of the CoS value are rewritten and the final two bits are taken from the

incoming CoS value.

protocol inet-outer—For gr- interfaces onMPCs, rewrite the DSCP CoS value to the outer

header for Unicast/Multicast IPv4 traffic. The first six bits of the CoS value are

rewritten and the final two bits are taken from the incoming CoS value.

protocol mpls—(Optional for ingress MPLS tunnel nodes) For interfaces on MX Series

routers or hosted on Enhanced III FPCs in M120 or M320 routers only, rewrite the

MPLS EXP bits in the MPLS header independently of the IPv4 DSCP value for IPv4

packets entering an MPLS tunnel.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.
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Related
Documentation

• Configuring Rewrite Rules

• Applying Rewrite Rules to Output Logical Interfaces

• protocol (Rewrite Rules)

• Rewriting MPLS and IPv4 Packet Headers

• rewrite-rules (Definition) on page 362
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dscp-ipv6 (CoS Rewrite Rules)

Syntax dscp-ipv6 (rewrite-name | <default>) protocol mpls;

Hierarchy Level [edit class-of-service interfaces interface-name unit logical-unit-number rewrite-rules]

Release Information Statement introduced before Junos OS Release 7.4.

Support for protocol mpls option introduced in Junos OS Release 10.4R2.

Description For IPv6 traffic, apply a DSCP rewrite rule.

Logical interfaces do not support multiple dscp-ipv6 rewrite rules for the same protocol.

DSCP and DSCP IPv6 rewrite rules are supported onM Series and T Series routers when

non-queuing PICs are installed, but are disabled when queuing PICs are installed with

the following exceptions:

• OnM320 routers, DSCP rewrite is supported on IQ, IQ2, IQE, and IQ2E PICs when used

with the Enhanced III FPC.

• OnM120 routers, DSCP rewrite is supported on IQ, IQ2, IQE, and IQ2E PICs.

DSCP and DCSP IPv6 rewrite rules are supported on MIC and MPC interfaces on MX

Series routers.

DSCP rewrite rules are not supported on T Series routers when IQ, IQ2, IQE, IQ2E,

SONET/SDHOC48/STM16 IQE, or PD-5-10XGE-SFPP PICs are installed.

Options rewrite-name—Name of a rewrite-rulesmapping configured at the [edit class-of-service

rewrite-rules dscp-ipv6] hierarchy level.

default—Default mapping.

protocol mpls—(Optional for ingress MPLS tunnel nodes) For interfaces on MX Series

routers or hosted on Enhanced III FPCs in M120 or M320 routers only, rewrite the

MPLS EXP bits in the MPLS header independently of the IPv6 DSCP value for IPv6

packets entering an MPLS tunnel.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

Configuring Rewrite Rules•

• protocol

• Setting IPv6 DSCP and MPLS EXP Values Independently

• Configuring DSCP Values for IPv6 Packets Entering the MPLS Tunnel

• Applying Rewrite Rules to Output Logical Interfaces
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• rewrite-rules (Definition) on page 362

dynamic-profile (DHCP Local Server)

Syntax dynamic-profile profile-name {
aggregate-clients (merge | replace);
use-primary primary-profile-name;

}

Hierarchy Level [edit system services dhcp-local-server],
[edit system services dhcp-local-server dual-stack-group dual-stack-group-name],
[edit system services dhcp-local-server dhcpv6],
[edit system services dhcp-local-server dhcpv6 group group-name],
[edit systemservicesdhcp-local-serverdhcpv6groupgroup-name interface interface-name],
[edit system services dhcp-local-server group group-name],
[edit system services dhcp-local-server group group-name interface interface-name],
[edit logical-systems logical-system-name system services dhcp-local-server ...],
[edit logical-systems logical-system-name routing-instances routing-instance-name system
services dhcp-local-server ...],

[edit routing-instances routing-instance-name system services dhcp-local-server ...]

Release Information Statement introduced in Junos OS Release 9.2.

Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

Options aggregate-clients and use-primary introduced in Junos OS Release 9.3.

Support at the [edit ... interface] hierarchy levels introduced in Junos OS Release 11.2.

Description Specify thedynamicprofile that is attached toall interfaces, anamedgroupof interfaces,

or a specific interface.

Options profile-name—Name of the dynamic profile.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

system—To view this statement in the configuration.

system-control—To add this statement to the configuration.

Related
Documentation

• Attaching Dynamic Profiles to DHCP Subscriber Interfaces or DHCP Client Interfaces

• Configuring a Default Subscriber Service
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dynamic-profile (VLAN)

Syntax dynamic-profile profile-name {
accept (any | dhcp-v4 |dhcp-v6| inet | inet6 | pppoe);
accept-out-of-band protocol;
access-profilevlan-dynamic-profile-name;
ranges (any | low-tag)–(any | high-tag);

}

Hierarchy Level [edit interfaces interface-name auto-configure vlan-ranges]

Release Information Statement introduced in Junos OS Release 9.5.

Description Configure a dynamic profile for use when configuring dynamic VLANs.

Options profile-name—Nameof thedynamicprofile thatyouwant tousewhenconfiguringdynamic

VLANs.

The remaining statements are explained separately.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Dynamic Profiles Overview

• Configuring a Basic Dynamic Profile

• Configuring an Interface to Use the Dynamic Profile Configured to Create Single-Tag

VLANs
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dynamic-profiles

Syntax dynamic-profiles {
profile-name {
class-of-service {
interfaces {
interface-name ;
}
unit logical-unit-number {
classifiers {
type (classifier-name | default);

}
output-traffic-control-profile (profile-name | $junos-cos-traffic-control-profile);
report-ingress-shaping-rate bps;
rewrite-rules {
dscp (rewrite-name | default);
dscp-ipv6 (rewrite-name | default);
ieee-802.1 (rewrite-name | default) vlan-tag (outer | outer-and-inner);
inet-precedence (rewrite-name | default);
}

}
}

}
scheduler-maps {
map-name {
forwarding-class class-name scheduler scheduler-name;

}
}
schedulers {
(scheduler-name) {
buffer-size (seconds | percent percentage | remainder | temporalmicroseconds);
drop-profile-map loss-priority (any | low | medium-low | medium-high | high)
protocol (any | non-tcp | tcp) drop-profile profile-name;

excess-priority (low | high | $junos-cos-scheduler-excess-priority);
excess-rate (percent percentage | percent $junos-cos-scheduler-excess-rate);
overhead-accounting (shaping-mode) <bytes (byte-value>;
priority priority-level;
shaping-rate (rate | predefined-variable);
transmit-rate (percent percentage | rate | remainder) <exact | rate-limit>;

}
}
traffic-control-profiles profile-name {
delay-buffer-rate (percent percentage | rate | $junos-cos-delay-buffer-rate);
excess-rate (percentpercentage | proportionvalue | percent$junos-cos-excess-rate);
guaranteed-rate (percent percentage | rate | $junos-cos-guaranteed-rate);
overhead-accounting (shaping-mode) <bytes (byte-value>;
scheduler-mapmap-name;
shaping-rate (rate | predefined-variable);

}
}
firewall {
family family {
fast-update-filter filter-name {
interface-specific;
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match-order [match-order];
term term-name {
from {
match-conditions;

}
then {
action;
action-modifiers;

}
only-at-create;

}
}
filter filter-name {
enhanced-mode-override;
fast-lookup-filter;
instance-shared;
interface-shared;

interface-specific;
term term-name {
from {
match-conditions;

}
then {
action;
action-modifiers;

}
only-at-create;

filter filter-name {
interface-specific;
term term-name {
from {
match-conditions;

}
then {
action;
action-modifiers;

}
}

policer policer-name {
filter-specific;
if-exceeding {
(bandwidth-limit bps | bandwidth-percent percentage);
burst-size-limit bytes;

}
logical-bandwidth-policer;
logical-interface-policer;
physical-interface-policer;
then {
policer-action;

}
}
hierarchical-policer uid {
aggregate {
if-exceeding {
bandwidth-limit-limit bps;
burst-size-limit bytes;
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}
then {
policer-action;

}
}
premium {
if-exceeding {
bandwidth-limit bps;
burst-size-limit bytes;

}
then {
policer-action;

}
}

}
policer uid {
filter-specific;
if-exceeding {
(bandwidth-limit bps | bandwidth-percent percentage);
burst-size-limit bytes;

}
logical-bandwidth-policer;
logical-interface-policer;
physical-interface-policer;
then {
policer-action;

}
}
three-color-policer uid {
action {
loss-priority high then discard;

}
logical-interface-policer;
single-rate {
(color-aware | color-blind);
committed-burst-size bytes;
committed-information-rate bps;
excess-burst-size bytes;

}
two-rate {
(color-aware | color-blind);
committed-burst-size bytes;
committed-information-rate bps;
peak-burst-size bytes;
peak-information-rate bps;
}

}
}

}
interfaces interface-name {
interface-set interface-set-name {
interface interface-name {
unit logical unit number {
advisory-options {
downstream-rate rate;
upstream-rate rate;
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}
}

}
}
unit logical-unit-number {
auto-configure {
agent-circuit-identifier {
dynamic-profile profile-name;

}
line-identity {
include {
accept-no-ids;
circuit-id;
remote-id;

}
dynamic-profile profile-name;

}
}
encapsulation (atm-ccc-cell-relay | atm-ccc-vc-mux | atm-cisco-nlpid |
atm-tcc-vc-mux | atm-mlppp-llc | atm-nlpid | atm-ppp-llc | atm-ppp-vc-mux |
atm-snap | atm-tcc-snap | atm-vc-mux | ether-over-atm-llc |
ether-vpls-over-atm-llc | ether-vpls-over-fr | ether-vpls-over-ppp | ethernet |
frame-relay-ccc | frame-relay-ppp | frame-relay-tcc | frame-relay-ether-type |
frame-relay-ether-type-tcc | multilink-frame-relay-end-to-end | multilink-ppp |
ppp-over-ether |ppp-over-ether-over-atm-llc | vlan-bridge | vlan-ccc | vlan-vci-ccc
| vlan-tcc | vlan-vpls);

family family {
address address;
filter {
adf {
counter;
input-precedence precedence;
not-mandatory;
output-precedence precedence;
rule rule-value;

}
input filter-name (
precedence precedence;
shared-name filter-shared-name;

}
output filter-name {
precedence precedence;
shared-name filter-shared-name;

}
}
rpf-check {
fail-filter filter-name;
mode loose;

}
service {
input {
service-set service-set-name {
service-filter filter-name;

}
post-service-filter filter-name;

}
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input-vlan-map {
inner-tag-protocol-id tpid;
inner-vlan-id number;
(push | swap);
tag-protocol-id tpid;
vlan-id number;

}
output {
service-set service-set-name {
service-filter filter-name;

}
}
output-vlan-map {
inner-tag-protocol-id tpid;
inner-vlan-id number;
(pop | swap);
tag-protocol-id tpid;
vlan-id number;

}
pcef pcef-profile-name {
activate rule-name | activate-all;

}
}
unnumbered-address interface-name <preferred-source-address address>;

}
filter {
input filter-name (
shared-name filter-shared-name;

}
output filter-name {
shared-name filter-shared-name;

}
}
host-prefix-only;
ppp-options {
chap;
pap;

}
vlan-id number;
vlan-tags outer [tpid].vlan-id [inner [tpid].vlan-id];

}
}
interfaces {
demux0 {...}

}
interfaces {
pp0 {...}

}
policy-options {
prefix-list uid {
ip-addresses;
dynamic-db;

}
}
predefined-variable-defaults predefined-variable <variable-option> default-value;
protocols {
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igmp {
interface interface-name {
accounting;
disable;
group-limit limit;
group-policy;
group-threshold value;
immediate-leave
log-interval seconds;
no-accounting;
oif-map;
passive;
promiscuous-mode;
ssm-map ssm-map-name;
ssm-map-policy ssm-map-policy-name
static {
group group {
source source;

}
}
version version;

}
}
mld {
interface interface-name {
(accounting | no-accounting);
disable;
group-limit limit;
group-policy;
group-threshold value;
immediate-leave;
log-interval seconds;
oif-map;
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;

}
}
router-advertisement {
interface interface-name {
current-hop-limit number;
default-lifetime seconds;
(managed-configuration | no-managed-configuration);
max-advertisement-interval seconds;
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min-advertisement-interval seconds;
(other-stateful-configuration | no-other-stateful-configuration);
prefix prefix;
reachable-timemilliseconds;
retransmit-timermilliseconds;

}
}

}
routing-instances routing-instance-name {
interface interface-name;
routing-options {
access {
route prefix {
next-hop next-hop;
metric route-cost;
preference route-distance;
tag route-tag;

}
}
access-internal {
route subscriber-ip-address {
qualified-next-hop underlying-interface {
mac-address address;

}
}

}
multicast {
interface interface-name {
no-qos-adjust;

}
}

}
rib routing-table-name {
access {
route prefix {
next-hop next-hop;
metric route-cost;
preference route-distance;
tag route-tag;

}
}
access-internal {
route subscriber-ip-address {
qualified-next-hop underlying-interface {
mac-address address;

}
}

}
}

}
routing-options {
access {
route prefix {
next-hop next-hop;
metric route-cost;
preference route-distance;
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tag route-tag;
}

}
access-internal {
route subscriber-ip-address {
qualified-next-hop underlying-interface {
mac-address address;

}
}

}
multicast {
interface interface-name {
no-qos-adjust;

}
}

}
services {
captive-portal-content-delivery {
rule name {
match-direction (input | input-output | output);
term name {
from {
applications application-name {
application-protocol type;
destination-port port-type;
protocol ip-protocol-type;
source-port port-type;

}
destination-address name <except>;
destination-address-range lowminimum-valuehighmaximum-value<except>;
destination-prefix-list name <except>;

}
then {
accept;
redirect url;
rewrite destination-address address <destination-port port-number>;
syslog;

}
}

}
}

}
variables {
variable-name {
default-value default-value;
equals expression;
mandatory;
uid;
uid-reference;

}
}

}
}

Hierarchy Level [edit]
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Release Information Statement introduced in Junos OS Release 9.2.

Support at the filter, policer, hierarchical-policer, three-color-policer, and policy options

hierarchy levels introduced in Junos OS Release 11.4.

Description Create dynamic profiles for use with DHCP or PPP client access.

Options profile-name—Name of the dynamic profile; string of up to 80 alphanumeric characters.

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 a Basic Dynamic Profile

• Configuring Dynamic VLANs Based on Agent Circuit Identifier Information

• Dynamic Profiles Overview
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egress-shaping-overhead

Syntax egress-shaping-overhead number;

Hierarchy Level [edit chassis fpc slot-number pic pic-number traffic-manager],
[edit chassis lcc number fpc slot-number pic pic-number traffic-manager]

Release Information Statement introduced in Junos OS Release 8.3.

Description Number of bytes to add to packet to determine shaped session packet length.

NOTE: OnMSeries and T Series routers with Gigabit Ethernet Intelligent
Queuing2(IQ2)PICsandEnhanced IQ2(IQ2E)PICsandonMXSeries routers
with Dense Port Concentrators (DPCs) only, to account for egress shaping
overhead bytes added to output traffic on the line card, youmust use the
egress-policer-overhead statement to explicitly configure corresponding

egress policing overhead for Layer 2 policers, MAC policers, or queue rate
limits applied to output traffic on the line card.

NOTE: ForMICandMPC interfacesonMXSeries routers, bydefault the value
ofegress-shaping-overhead is configured to20,whichmeans that thenumber

of class-of-service (CoS) shapingoverheadbytes tobeadded to thepackets
is 20. The interfaces on DPCs in MX Series routers, the default value is zero.
For interfaces on PICs other than the 10-port 10-Gigabit Oversubscribed
Ethernet (OSE) Type 4, you should configure egress-shaping-overhead to a

minimum of 20 bytes to add a shaping overhead of 20 bytes to the packets.

NOTE: Whenyouchange theegress-shaping-overheadvalue,onMSeriesand

T Series routers the PIC on which it is changed is restarted. OnMX Series
routers the DPC/MPC onwhich it is changed is restarted.

Options number—When trafficmanagement (queuingandscheduling) is configuredon theegress

side, the number of CoS shaping overhead bytes to add to the packets on the egress

interface.

Range:

• –63 through 192.

• –62 through 192 for vSRX.
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NOTE: The L2 headers (DA/SA + VLAN tags) are automatically a part of the
shaping calculation.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• egress-policer-overhead

• Configuring CoS for L2TP Tunnels on ATM Interfaces

• ingress-shaping-overhead

• mode (Layer 2 Tunneling Protocol Shaping) on page 333, ingress-shaping-overhead

• traffic-manager on page 396
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excess-bandwidth-share

Syntax excess-bandwidth-share (proportional value | equal);

Hierarchy Level [edit class-of-service interfaces interface-set interface-set-name]

Release Information Statement introduced in Junos OS Release 8.5.

Description Specify themethodof sharingexcessbandwidth inahierarchical scheduler environment.

Withhierarchical schedulers, youcanprovideshapingandschedulingat theserviceVLAN

level as well as other levels, such as the physical interface. You can also group a set of

logical interfaces and then apply scheduling and shaping parameters to the logical

interface set.

To configure CoS hierarchical schedulers, youmust enable hierarchical scheduling by

including the hierarchical-scheduler statement at the [edit interfaces] hierarchy for the

physical interface. If you do not include this statement, the interfaces on the MX Series

router cannot use hierarchical interfaces.

TheEnhancedQueuingDPCsupports the followinghierarchical scheduler characteristics:

• Shaping at the physical interface level

• Shaping and scheduling at the service VLAN interface set level

• Shaping and scheduling at the customer VLAN logical interface level

• Scheduling at the queue level

Options equal—Share excess bandwidth equally among the configured interfaces.

proportional value—(Default) Share excess bandwidth proportionally according to the

specified value. In thismode, theexcessbandwidth is sharedat the ratio of the logical

interface shaping rates.

Default: 32.64 Mbps

This example sets the excess bandwidth sharing for an EnhancedQueuingDPC interface
proportionally ata rateof 100Mbpsandashaping rateof80Mbpsapplied to the interface
through the output-traffic-control profile for scheduling and shaping:

[edit class-of-service interfaces interface-set example-interface-set]
user@host# set excess-bandwidth-share proportional 100m
user@host# set output-traffic-control-profile PIR-80Mbps

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

Configuring Hierarchical Schedulers for CoS on page 12•

• Configuring Interface Sets
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• Enhanced Queuing DPC CoS Properties

• Configuring MDRR on Enhanced Queuing DPCs

excess-priority

Syntax excess-priority [ low | medium-low | medium-high | high | none];

Hierarchy Level [edit class-of-service schedulers scheduler-name]

Release Information Statement introduced in Junos OS Release 9.3.

Option none introduced in Junos OS Release 11.4.

Description Determine the priority of excess bandwidth traffic on a scheduler.

NOTE: For Link Services IQ (LSQ) PICs or Multiservices PIC (MS-PICs), the
excess-priority statement is allowed for consistency, but ignored. If anexplicit

priority is not configured for these interfaces, a default low priority is used.
This default priority is also used in the excess region.

Options low—Excess traffic for this scheduler has low priority.

medium-low—Excess traffic for this scheduler has medium-low priority.

medium-high—Excess traffic for this scheduler has medium-high priority.

high—Excess traffic for this scheduler has high priority.

none—System does not demote the priority of guaranteed traffic when the bandwidth

exceeds the shaping rate or the guaranteed rate.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Excess Bandwidth Sharing on IQE PICs

• Bandwidth Sharing on Nonqueuing Packet Forwarding Engines Overview

• Managing Excess Bandwidth Distribution on Static Interfaces on MICs and MPCs
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excess-rate (Dynamic Traffic Shaping)

Syntax excess-rate (percent percentage | $junos-cos-excess-rate) | proportion value);

Hierarchy Level [edit dynamic-profiles profile-name class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 10.2.

Description ForanMPC interface,determine thepercentageorproportionofexcessbandwidth traffic

to share for all priorities of traffic.

Options percentage—Percentage of the excess bandwidth to share.

Range: 0 through 100 percent

value—Proportion of the excess bandwidth to share.

Range: 0 through 1000

NOTE: The proportion of excess bandwidth onMPC2-3DMPCs can be
configuredwith increments of 1 from0 through 1000. All other MPCs should
be configured with increments of 10 from 0 through 1000.

$junos-cos-excess-rate—Variable for the excess rate that is specified for the logical

interface. The variable is replaced with a value obtained from the RADIUS server

when a subscriber authenticates over the interface to which the dynamic profile is

attached.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Guidelines for Configuring Dynamic CoS for Subscriber Access

• Managing Excess Bandwidth Distribution for Dynamic CoS on MIC and MPC Interfaces

• output-traffic-control-profile
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excess-rate-high (Dynamic Traffic Shaping)

Syntax excess-rate-high ((percent percentage | $junos-cos-excess-rate-high) | proportion value);

Hierarchy Level [edit dynamic-profiles profile-name class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 11.4.

Description ForanMPC/MIC interface, determine thepercentageofexcessbandwidth forhigh-priority

traffic to share.

Options percentage—Percentage of the excess bandwidth to share.

Range: 0 through 100 percent

value—Proportion of the excess bandwidth to share.

Range: 0 through 1000

NOTE: The proportion of excess bandwidth onMPC2-3DMPCs can be
configuredwith increments of 1 from0 through 1000. All other MPCs should
be configured with increments of 10 from 0 through 1000.

$junos-cos-excess-rate-high—Variable for theexcess rate that is specified for high-priority

traffic on the logical interface. The variable is replaced with a value obtained from

the RADIUS server when a subscriber authenticates over the interface to which the

dynamic profile is attached.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Guidelines for Configuring Dynamic CoS for Subscriber Access

• Managing Excess Bandwidth Distribution for Dynamic CoS on MIC and MPC Interfaces

• output-traffic-control-profile
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excess-rate-low (Dynamic Traffic Shaping)

Syntax excess-rate-low ((percent percentage | $junos-cos-excess-rate-low) | proportion value);

Hierarchy Level [edit dynamic-profiles profile-name class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 11.4.

Description For anMPC/MIC interface, determine thepercentageof excessbandwidth for low-priority

traffic to share.

Options percentage—Percentage of the excess bandwidth to share.

Range: 0 through 100 percent

value—Proportion of the excess bandwidth to share.

Range: 0 through 1000

NOTE: The proportion of excess bandwidth onMPC2-3DMPCs can be
configuredwith increments of 1 from0 through 1000. All other MPCs should
be configured with increments of 10 from 0 through 1000.

$junos-cos-excess-rate-low—Variable for the excess rate that is specified for low-priority

traffic on the logical interface. The variable is replaced with a value obtained from

the RADIUS server when a subscriber authenticates over the interface to which the

dynamic profile is attached.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Guidelines for Configuring Dynamic CoS for Subscriber Access

• Managing Excess Bandwidth Distribution for Dynamic CoS on MIC and MPC Interfaces

• output-traffic-control-profile
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family

Syntax family family {
accounting {
destination-class-usage;
source-class-usage {
(input | output | input output);

}
}
access-concentrator name;
address address {
... the address subhierarchy appears after the main [edit interfaces interface-name unit
logical-unit-number family family-name] hierarchy ...

}
bundle interface-name;
core-facing;
demux-destination {
destination-prefix;

}
demux-source {
source-prefix;

}
direct-connect;
duplicate-protection;
dynamic-profile profile-name;
filter {
group filter-group-number;
input filter-name;
input-list [ filter-names ];
output filter-name;
output-list [ filter-names ];

}
interface-mode (access | trunk);
ipsec-sa sa-name;
keep-address-and-control;
mac-validate (loose | strict);
max-sessions number;
max-sessions-vsa-ignore;
mtu bytes;
multicast-only;
negotiate-address;
no-redirects;
policer {
arp policer-template-name;
input policer-template-name;
output policer-template-name;

}
primary;
protocols [inet isompls];
proxy inet-address address;
receive-options-packets;
receive-ttl-exceeded;
remote (inet-address address | mac-address address);
rpf-check {
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fail-filter filter-name
mode loose;

}
sampling {
input;
output;

}
service {
input {
post-service-filter filter-name;
service-set service-set-name <service-filter filter-name>;

}
output {
service-set service-set-name <service-filter filter-name>;

}
}
service-name-table table-name;
short-cycle-protection <lockout-time-minminimum-seconds lockout-time-max
maximum-seconds> <filter [aci]>;

(translate-discard-eligible | no-translate-discard-eligible);
(translate-fecn-and-becn | no-translate-fecn-and-becn);
translate-plp-control-word-de;
unnumbered-address interface-namedestinationaddressdestination-profileprofile-name;
vlan-id number;
vlan-id-list [number number-number];
address address {
arp ip-address (mac | multicast-mac)mac-address <publish>;
broadcast address;
destination address;
destination-profile name;
eui-64;
master-only;
multipoint-destination address dlci dlci-identifier;
multipoint-destination address {
epd-threshold cells;
inverse-arp;
oam-liveness {
up-count cells;
down-count cells;

}
oam-period (disable | seconds);
shaping {
(cbr rate | rtvbr burst length peak rate sustained rate | vbr burst length peak rate
sustained rate);

queue-length number;
}
vci vpi-identifier.vci-identifier;

}
preferred;
primary;
vrrp-groupgroup-id {
(accept-data | no-accept-data);
advertise-interval seconds;
authentication-key key;
authentication-type authentication;
fast-intervalmilliseconds;
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(preempt | no-preempt) {
hold-time seconds;

}
priority number;
track {
interface interface-name {
bandwidth-threshold bits-per-second priority-cost priority;
priority-cost priority;

}
priority-hold-time seconds;
route prefix routing-instance instance-name priority-cost priority;
}

}
virtual-address [ addresses ];
}

virtual-link-local-address ipv6-address;
}

}

Hierarchy Level [edit interfaces interface-name unit logical-unit-number],
[edit logical-systems logical-system-name interfaces interface-nameunit logical-unit-number]

Release Information Statement introduced before Junos OS Release 7.4.

Optionmax-sessions-vsa-ignore introduced in Junos OS Release 11.4.

Description Configure protocol family information for the logical interface.

NOTE: Not all subordinate statements are available to every protocol family.
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Options family—Protocol family:

• any—Protocol-independent family used for Layer 2 packet filtering

NOTE: This option is not supported on T4000 Type 5 FPCs.

• bridge—(MSeries andTSeries routers only)Configure onlywhen thephysical interface

is configured with ethernet-bridge type encapsulation or when the logical interface is

configured with vlan-bridge type encapsulation. You can optionally configure this

protocol family for the logical interface on which you configure VPLS.

• ethernet-switching—(M Series and T Series routers only) Configure only when the

physical interface is configured with ethernet-bridge type encapsulation or when the

logical interface is configured with vlan-bridge type encapsulation

• ccc—Circuit cross-connect protocol suite. You can configure this protocol family for

the logical interface of CCC physical interfaces.When you use this encapsulation type,

you can configure the ccc family only.

• inet—Internet Protocol version 4 suite. Youmust configure this protocol family for the

logical interface to support IP protocol traffic, including Open Shortest Path First

(OSPF), Border Gateway Protocol (BGP), Internet Control Message Protocol (ICMP),

and Internet Protocol Control Protocol (IPCP).

• inet6—Internet Protocol version 6 suite. Youmust configure this protocol family for

the logical interface to support IPv6 protocol traffic, including Routing Information

Protocol for IPv6 (RIPng), Intermediate System-to-Intermediate System (IS-IS), BGP,

and Virtual Router Redundancy Protocol for IPv6 (VRRP).

• iso—International Organization for Standardization Open Systems Interconnection

(ISOOSI)protocol suite. Youmust configure this protocol family for the logical interface

to support IS-IS traffic.

• mlfr-end-to-end—Multilink Frame Relay FRF.15. Youmust configure this protocol or

multilink Point-to-Point Protocol (MLPPP) for the logical interface to supportmultilink

bundling.

• mlfr-uni-nni—Multilink Frame Relay FRF.16. Youmust configure this protocol or

mlfr-end-to-end for the logical interface to support link services and voice services

bundling.

• multilink-ppp—Multilink Point-to-Point Protocol. Youmust configure this protocol (or

mlfr-end-to-end) for the logical interface to support multilink bundling.

• mpls—Multiprotocol Label Switching (MPLS). Youmust configure this protocol family

for the logical interface to participate in an MPLS path.

• pppoe—Point-to-Point Protocol over Ethernet

• tcc—Translational cross-connect protocol suite. You can configure this protocol family

for the logical interface of TCC physical interfaces.
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• tnp—Trivial Network Protocol. This protocol is used to communicate between the

Routing Engine and the router’s packet forwarding components. The Junos OS

automatically configures this protocol family on the router’s internal interfaces only,

as discussed in Understanding Internal Ethernet Interfaces.

• vpls—(MSeriesandTSeries routersonly)Virtual privateLANservice. Youcanoptionally

configure this protocol family for the logical interface on which you configure VPLS.

VPLSprovidesanEthernet-basedpoint-to-multipointLayer2VPNtoconnectcustomer

edge(CE) routersacrossanMPLSbackbone.WhenyouconfigureaVPLSencapsulation

type, the family vpls statement is assumed by default.

MX Series routers support dynamic profiles for VPLS pseudowires, VLAN identifier

translation, and automatic bridge domain configuration.

For more information about VPLS, see the Junos OS VPNs Library for Routing Devices.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring the Protocol Family
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family (Address-Assignment Pools)

Syntax family family {
dhcp-attributes {
[protocol-specific attributes]

}
host hostname {
hardware-addressmac-address;
ip-address ip-address;

}
network ip-prefix/<prefix-length>;
prefix ipv6-prefix;
range range-name {
high upper-limit;
low lower-limit;
prefix-length prefix-length;

}
}

Hierarchy Level [edit access address-assignment pool pool-name]

Release Information Statement introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 12.3 for EX Series switches.

Description Configure the protocol family for the address-assignment pool.

NOTE: Subordinate statement support depends on the platform. See
individual statement topics for more detailed support information.

Options family—Protocol family:

• inet—Internet Protocol version 4 suite

• inet6—Internet Protocol version 6 suite

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

admin—To view this statement in the configuration.

admin-control—To add this statement to the configuration.

Related
Documentation

• Address-Assignment Pools Overview

• Configuring Address-Assignment Pools
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family (Dynamic Demux Interface)

Syntax family family {
access-concentrator name;
address address;
demux-source {
source-address;

}
direct-connect;
duplicate-protection;
dynamic-profile profile-name;
filter {
input filter-name;
output filter-name;

}
mac-validate (loose | strict);
max-sessions number;
max-sessions-vsa-ignore;
service-name-table table-name;
short-cycle-protection <lockout-time-minminimum-seconds lockout-time-max
maximum-seconds> <filter [aci]>;

unnumbered-address interface-name <preferred-source-address address>;
}

Hierarchy Level [edit dynamic-profiles profile-name interfaces demux0 unit logical-unit-number]

Release Information Statement introduced in Junos OS Release 9.3.

pppoe option added in Junos OS Release 11.2.

Description Configure protocol family information for the logical interface.

NOTE: Not all subordinate stanzas are available to every protocol family.

Options family—Protocol family:

• inet—Internet Protocol version 4 suite

• inet6—Internet Protocol version 6 suite

• pppoe—(MX Series routers with MPCs only) Point-to-Point Protocol over Ethernet

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

ConfiguringDynamicSubscriber InterfacesUsing IPDemux Interfaces inDynamicProfiles•
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• Subscriber Interfaces and Demultiplexing Overview

family (Dynamic PPPoE)

Syntax family family {
unnumbered-address interface-name;
address address;
service {
input {
service-set service-set-name {
service-filter filter-name;

}
post-service-filter filter-name;

}
output {
service-set service-set-name {
service-filter filter-name;

}
}

}
filter {
input filter-name {
precedence precedence;

}
output filter-name {
precedence precedence;

}
}

}

Hierarchy Level [edit dynamic-profiles profile-name interfaces pp0 unit “$junos-interface-unit”]

Release Information Statement introduced in Junos OS Release 10.1.

Description Configure protocol family information for the logical interface.

Options family—Protocol family:

• inet—Internet Protocol version 4 suite

• inet6—Internet Protocol version 6 suite

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring a PPPoE Dynamic Profile

• Dynamic PPPoE Subscriber Interfaces over Static Underlying Interfaces Overview
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family (Dynamic Standard Interface)

Syntax family family {
access-concentrator name;
address address;
direct-connect;
duplicate-protection;
dynamic-profile profile-name;
filter {
adf {
counter;
input-precedence precedence;
not-mandatory;
output-precedence precedence;
rule rule-value;

}
input filter-name {
precedence precedence;
shared-name filter-shared-name;

}
output filter-name {
precedence precedence;
shared-name filter-shared-name;

}
}
mac-validate (loose | strict);
max-sessions number;
max-sessions-vsa-ignore;
rpf-check {
fail-filter filter-name;
mode loose;

}
service {
input {
service-set service-set-name {
service-filter filter-name;

}
post-service-filter filter-name;

}
output {
service-set service-set-name {
service-filter filter-name;

}
}

}
service-name-table table-name;
short-cycle-protection <lockout-time-minminimum-seconds lockout-time-max
maximum-seconds> <filter [aci]>;

unnumbered-address interface-name <preferred-source-address address>;
}

Hierarchy Level [edit dynamic-profiles profile-name interfaces interface-name unit logical-unit-number]
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Release Information Statement introduced in Junos OS Release 9.2.

pppoe option added in Junos OS Release 11.2.

Description Configure protocol family information for the logical interface.

NOTE: Not all subordinate stanzas are available to every protocol family.

Options family—Protocol family:

• inet—IP version 4 suite

• inet6—IP version 6 suite

• pppoe—(MX Series routers with MPCs only) Point-to-Point Protocol over Ethernet

• vpls—Virtual private LAN service

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Example: Configuring Static Routing on Logical Systems

• Configuring the Protocol Family
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fill-level (Drop Profiles)

Syntax fill-level percentage;

Hierarchy Level [edit class-of-service drop-profiles profile-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced before Junos OS 11.4 for EX Series switches.

Description When configuring RED, map the fullness of a queue to a drop probability.

Options percentage—How full the queue is, expressed as a percentage. You configure the fill-level

anddrop-probability statements inpairs. Tospecifymultiple fill levels, includemultiple

fill-level and drop-probability statements. The values you assign to each statement

pair must increase relative to the previous pair’s values. This is shown in the discrete

graph inManaging Congestion Using RED Drop Profiles and Packet Loss Priorities.

Range: 0 through 100 percent

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Managing Congestion Using RED Drop Profiles and Packet Loss Priorities

• Defining Packet Drop Behavior by Configuring RED Drop Profiles
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fill-level (Interpolated Value)

Syntax fill-level [values];

Hierarchy Level [edit class-of-service drop-profiles profile-name interpolate]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced before Junos OS 11.4 for EX Series switches.

Description Define up to 64 values for interpolating queue fill level.

OnEXSeries switches, this statement is supportedonly onEX8200standalone switches

and EX8200 Virtual Chassis.

Options values—Data points for mapping queue fill percentage.

Range: 0 through 100

Default: In thedefault tail dropprofile,when the fill level is0percent, thedropprobability
is 0 percent. When the fill level is 100 percent, the drop probability is 100 percent.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Managing Congestion Using RED Drop Profiles and Packet Loss Priorities

• Defining Packet Drop Behavior by Configuring RED Drop Profiles.
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filter (Configuring)

Syntax filter filter-name {
accounting-profile name;
enhanced-mode;
fast-lookup-filter;
filter-list-template;
interface-shared;
interface-specific;
physical-interface-filter;
promote gre-key;
term term-name {
... term configuration ...

}
}

Hierarchy Level [edit dynamic-profiles profile-name firewall family family-name],
[edit firewall family family-name],
[edit logical-systems logical-system-name firewall family family-name]

Release Information Statement introduced before Junos OS Release 7.4.

Logical systems support introduced in Junos OS Release 9.3.

physical-interface-filter statement introduced in Junos OS Release 9.6.

Support for the interface-shared statement introduced in Junos OS Release 12.2.

Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

Description Configure firewall filters.

Options filter-name—Name that identifies the filter. This must be a non-reserved string of not

more than 64 characters. To include spaces in the name, enclose it in quotation

marks (“ ”). Firewall filter namesare restricted fromhaving the form __.*__ (beginning

and ending with underscores) or __.* (beginning with an underscore.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

firewall—To view this statement in the configuration.

firewall-control—To add this statement to the configuration.

Related
Documentation

• Guidelines for Configuring Firewall Filters

• Guidelines for Applying Standard Firewall Filters

• Configuring Multifield Classifiers

• Using Multifield Classifiers to Set Packet Loss Priority

• simple-filter on page 388
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flexible-vlan-tagging

Syntax flexible-vlan-tagging;

Hierarchy Level [edit interfaces aex],
[edit interfaces ge-fpc/pic/port],
[edit interfaces et-fpc/pic/port],
[edit interfaces ps0],
[edit interfaces xe-fpc/pic/port]

Release Information Statement introduced in Junos OS Release 8.1.

Support for aggregated Ethernet added in Junos OS Release 9.0.

Statement introduced in Junos OS Release 12.1x48 for PTX Series Packet Transport

Routers.

Statement introduced in Junos OS Release 13.2X50-D15 for EX Series switches.

Statement introduced in Junos OS Release 13.2X51-D20 for the QFX Series.

Description Support simultaneous transmission of 802.1Q VLAN single-tag and dual-tag frames on

logical interfaces on the same Ethernet port, and on pseudowire logical interfaces.

This statement is supported on M Series and T Series routers, for Fast Ethernet and

Gigabit Ethernet interfaces only on Gigabit Ethernet IQ2 and IQ2-E, IQ, and IQE PICs, and

for aggregated Ethernet interfaces with member links in IQ2, IQ2-E, and IQ PICs or in MX

Series DPCs, or on Ethernet interfaces for PTX Series Packet Transport Routers or

100-Gigabit Ethernet Type 5 PIC with CFP.

This statement is supportedonGigabitEthernet, 10-GigabitEthernet, 40-GigabitEthernet,

and aggregated Ethernet interfaces on EX Series and QFX Series switches.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Mixed Tagging

• Configuring Flexible VLAN Tagging on PTX Series Packet Transport Routers

• Configuring Double-Tagged VLANs on Layer 3 Logical Interfaces
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forwarding-classes (Class-of-Service)

Syntax forwarding-classes {
class queue-num queue-number priority (high | low);
queuequeue-numberclass-namepriority (high | low)[policing-priority (premium|normal)];

}

Hierarchy Level [edit class-of-service]

Release Information Statement introduced before Junos OS Release 7.4.

policing-priority option introduced in Junos OS Release 9.5.

Statement introduced on PTX Series Packet Transport Routers in Junos OS Release 12.1.

Description Associate the forwarding class with a queue name and number. For M320, MX Series, T

Series routers and EX Series switches only, you can configure fabric priority queuing by

including thepriority statement. ForEnhanced IQPICs, youcan include thepolicing-priority

option.

NOTE: The priority add policing-priority options are not supported on PTX

Series Packet Transport Routers.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring a Custom Forwarding Class for Each Queue

• Forwarding Classes and Fabric Priority Queues

• Configuring Layer 2 Policers on IQE PICs

• Classifying Packets by Egress Interface
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group (DHCP Local Server)

Syntax group group-name {
access-profile profile-name;
authentication {
password password-string;
username-include {
circuit-type;
client-id;
delimiter delimiter-character;
domain-name domain-name-string;
interface-description (device-interface | logical-interface);
logical-system-name;
mac-address;
option-60;
option-82 <circuit-id> <remote-id>;
relay-agent-interface-id
relay-agent-remote-id;
relay-agent-subscriber-id;
routing-instance-name;
user-prefix user-prefix-string;

}
}
dynamic-profile profile-name <aggregate-clients (merge | replace) | use-primary
primary-profile-name>;

interface interface-name {
access-profile profile-name;
exclude;
overrides {
asymmetric-lease-time seconds;
asymmetric-prefix-lease-time seconds;
client-discover-match <option60-and-option82>;
client-negotiation-match incoming-interface;
interface-client-limit number;
process-inform {
pool pool-name;

}
rapid-commit;

}
service-profile dynamic-profile-name;
trace;
upto upto-interface-name;

}
liveness-detection {
failure-action (clear-binding | clear-binding-if-interface-up | log-only);
method {
bfd {
version (0 | 1 | automatic);
minimum-intervalmilliseconds;
minimum-receive-intervalmilliseconds;
multiplier number;
no-adaptation;
transmit-interval {
minimum-intervalmilliseconds;
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thresholdmilliseconds;
}
detection-time {
thresholdmilliseconds;

}
session-mode(automatic | multihop | singlehop);
holddown-intervalmilliseconds;

}
}

}
overrides {
asymmetric-lease-time seconds;
asymmetric-prefix-lease-time seconds;
client-discover-match <option60-and-option82>;
client-negotiation-match incoming-interface;
delegated-pool;
delete-binding-on-renegotiation;
interface-client-limit number;
process-inform {
pool pool-name;

}
protocol-attributes attribute-set-name;
rapid-commit;

}
reconfigure {
attempts attempt-count;
clear-on-abort;
strict;
timeout timeout-value;
token token-value;
trigger {
radius-disconnect;

}
}
route-suppression;
service-profile dynamic-profile-name;

}

Hierarchy Level [edit system services dhcp-local-server],
[edit system services dhcp-local-server dhcpv6],
[edit logical-systems logical-system-name routing-instances routing-instance-name system
services dhcp-local-server ...],

[edit logical-systems logical-system-name system services dhcp-local-server ...],
[edit routing-instances routing-instance-name system services dhcp-local-server ...]

Release Information Statement introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 12.1 for EX Series switches.

Description Configureagroupof interfaces thathaveacommonconfiguration, suchasauthentication

parameters. A groupmust contain at least one interface.
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Options group-name—Name of the group.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

system—To view this statement in the configuration.

system-control—To add this statement to the configuration.

Related
Documentation

• Extended DHCP Local Server Overview

• Grouping Interfaces with Common DHCP Configurations

• Using External AAA Authentication Services with DHCP

• Attaching Dynamic Profiles to DHCP Subscriber Interfaces or DHCP Client Interfaces

303Copyright © 2017, Juniper Networks, Inc.

Chapter 10: Configuration Statements

https://apps.juniper.net/cli-explorer/


guaranteed-rate

Syntax guaranteed-rate (percent percentage | rate) <burst-size bytes>;

Hierarchy Level [edit class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 7.6.

Option burst-size introduced for Enhanced Queuing (EQ) DPC interfaces in Junos OS

Release 9.4.

Option burst-size introduced for MIC and MPC interfaces in Junos OS Release 11.4.

Option burst-size introduced for IQ2 and IQ2E interfaces in Junos OS Release 12.3

Description For Gigabit Ethernet IQ, Channelized IQ PICs, Multiservices and Services PICs FRF.16 LSQ

interfaces, and EQ DPCs only, configure a guaranteedminimum rate. You can also

configure an optional burst size for a logical interface on EQ DPCs and on IQ2 and IQ2E

PICs. This can help to ensure that higher priority services do not starve lower priority

services.

Default If you do not include this statement and you do not include the delay-buffer-rate

statement, the logical interface receives a minimal delay-buffer rate andminimal

bandwidth equal to 2 MTU-sized packets.

Options percentpercentage—For LSQ interfaces, guaranteed rate as a percentage of the available

interface bandwidth.

Range: 1 through 100 percent

rate—For IQ and IQ2 interfaces, guaranteed rate, in bits per second (bps). You can specify

a value in bits per second either as a complete decimal number or as a decimal

number followedby theabbreviationk (1000),m (1,000,000), org (1,000,000,000).

Range: 1000 through 6,400,000,000,000 bps

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000 bps. Beginning with Junos OS Release 14.1, the upper
limit is 6,400,000,000,000 bps.

burst-size bytes—(Optional) Maximum burst size, in bytes.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

Providing a Guaranteed Minimum Rate•

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping
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• output-traffic-control-profile on page 334

hierarchical-scheduler

Syntax hierarchical-scheduler;

Hierarchy Level [edit class-of-service interfaces]

Release Information Statement introduced in Junos OS Release 8.5.

Description OnMXSeries,MSeries, andTSeries routerswith IQ2EPIC, enables theuseof hierarchical

schedulers.

NOTE: To enable hierarchical scheduling onMX80 andMX104 routers,
configure the hierarchical-scheduler statement at eachmember physical

interface level of a particular aggregated Ethernet interface aswell as at that
aggregated Ethernet interface level. On other routing platforms, it is enough
if you include this statement at the aggregated Ethernet interface level.

Default If you do not include this statement, the interfaces on the MX Series router cannot use

hierarchical interfaces.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Hierarchical Schedulers for CoS on page 12

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

• hierarchical-scheduler (Subscriber Interfaces onMX Series Routers) on page 306
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hierarchical-scheduler (Subscriber Interfaces onMX Series Routers)

Syntax hierarchical-scheduler {
implicit-hierarchy;
maximum-hierarchy-levels number;

}

Hierarchy Level [edit interfaces interface-name]

Release Information Statement introduced in Junos OS Release 10.1.

implicit-hierarchy option added in Junos OS Release 13.1.

Support on GRE tunnel interfaces configured on physical interfaces on MICs or MPCs in

MX Series routers added in Junos OS Release 13.3.

Support for up to four hierarchy levels added in Junos OS Release 16.1.

Description Configure hierarchical scheduling options on the interface.

The statement is supported on the following interfaces:

• MIC and MPC interfaces in MX Series routers

• GRE tunnel interfaces configured on physical interfaces hosted on MIC or MPC line

cards in MX Series routers

To enable hierarchical scheduling on MX Series routers, configure the

hierarchical-scheduler statement at eachmember physical interface level of a particular

aggregated Ethernet interface as well as at that aggregated Ethernet interface level. On

other routing platforms, it is enough if you include this statement at the aggregated

Ethernet interface level.

Options implicit-hierarchy—Configure four-level hierarchical scheduling. When you include the

implicit-hierarchy option, a hierarchical relationship is formed between the CoS

scheduler nodes at level 1, level 2, level 3, and level 4. The implicit-hierarchy option

is supported only onMPC/MIC subscriber interfaces and interface sets onMXSeries

routers.

maximum-hierarchy-levels number—Specify the maximum number of hierarchical

scheduling levels allowed for node scaling, from 2 through 4 levels. The default

numberof levels is 3. Themaximum-hierarchy-levelsoption is supportedonMPC/MIC

or EQ DPC subscriber interfaces and interface sets on MX Series routers.

• If you setmaximum-hierarchy-levels to 2, interface sets are not allowed. In this case,

if you configure a level 2 interface set, you generate Packet Forwarding Engine errors.

• If youdonot include themaximum-hierarchy-levelsoption, keeping thedefault number

of hierarchy levels at 3, interface sets can be at either level 2 or level 3, depending on

whether the member logical interfaces within the interface set have a traffic control

profile. If any member logical interface has a traffic control profile, then the interface

set is a level 2 CoS scheduler node. If no member logical interface has a traffic control

profile, the interface set is at level 3.
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Required Privilege
Level

view-level—To view this statement in the configuration.

control-level—To add this statement to the configuration.

Related
Documentation

• Understanding Hierarchical CoS for Subscriber Interfaces on page 70

• Configuring Hierarchical CoS for a Subscriber Interface of Aggregated Ethernet Links

on page 79

• Configuring Hierarchical Schedulers for CoS on page 12

• Configuring Hierarchical CoS on a Static PPPoE Subscriber Interface on page 80

• Hierarchical CoS on MPLS Pseudowire Subscriber Interfaces Overview on page 117

ieee-802.1ad

Syntax ieee-802.1ad (rewrite-name | default) vlan-tag (outer | outer-and-inner);

Hierarchy Level [edit class-of-service interfaces interface-name unit logical-unit-number rewrite-rules]

Release Information Statement introduced in Junos OS Release 9.2.

Description Apply a IEEE-802.1ad rewrite rule.

Options rewrite-name—Name of a rewrite-rulesmapping configured at the [edit class-of-service

rewrite-rules ieee-802.1ad] hierarchy level.

default—The default rewrite bit mapping.

vlan-tag—The rewrite rule is applied to the outer or outer-and-inner VLAN tag.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Rewrite Rules

• dscp (Rewrite Rules) on page 265

• dscp-ipv6 (CoS Rewrite Rules) on page 267

• exp

• exp-push-push-push

• exp-swap-push-push

• ieee-802.1 (Rewrite Rules on Logical Interface)

• inet-precedence (CoS Rewrite Rules)

• rewrite-rules (Definition) on page 362
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inet-precedence (CoS Classifiers)

Syntax inet-precedence (classifier-name | default) {
import (classifier-name | default);
forwarding-class class-name {
loss-priority level code-points [ aliases ] [ bit-patterns ]
}

}

Hierarchy Level [edit class-of-service classifiers]

Release Information Statement introduced before Junos OS Release 7.4.

Description Apply an IPv4 classifier.

Options default—The defaultmapping. By default, IP precedence rewrite rules alter the first three

bits on the type of service (ToS) byte while leaving the last three bits unchanged.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Understanding How Behavior Aggregate Classifiers Prioritize Trusted Traffic
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input-excess-bandwidth-share

Syntax input-excess-bandwidth-share (proportional value | equal);

Hierarchy Level [edit class-of-service interfaces interface-name],
[edit class-of-service interfaces interface-set interface-set-name]

Release Information Statement introduced in Junos OS Release 9.0.

Description Determines the method of sharing excess bandwidth on the ingress interface in a

hierarchical scheduler environment. If youdonot include this statement, the node shares

excess bandwidth proportionally at 32.64 Mbps.

Options proportional value—(Default) Share ingress excess bandwidth proportionally (default

value is 32.64 Mbps).

equal—Share ingress excess bandwidth equally.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Ingress Hierarchical CoS on Enhanced Queuing DPCs on page 35
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input-scheduler-map

Syntax input-scheduler-mapmap-name;

Hierarchy Level [edit class-of-service interfaces interface-name],
[edit class-of-service interfaces interface-name unit logical-unit-number]

Release Information Statement introduced in Junos OS Release 7.6.

Description Associate a scheduler map with a physical or logical input interface. The

input-scheduler-map and input-traffic-control-profile statements are mutually exclusive

at the same hierarchy level.

input-scheduler-map is supported on the following Ethernet interfaces:

• IQ2 and IQ2E PICs

• DPCs and MPCs that support Enhanced Queuing (Q/EQ)

• MX80with support for per-VLAN queuing

NOTE:

For an Enhanced Queuing (EQ) DPC on anMX Series router, CoS queuing
and scheduling are enabled on the egress side but disabled on the ingress
side by default. To enable ingress CoS on the EQ DPC, youmust configure
the traffic-manager statement with ingress-and-egressmode:

[edit chassis fpc slot-number pic pic-number]
traffic-manager mode ingress-and-egress;

Options map-name—Name of scheduler map that you define at the [edit class-of-service

scheduler-maps] hierarchy level.

default—The default scheduler mapping.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring an Input Scheduler on an Interface

• Configuring Ingress Hierarchical CoS on Enhanced Queuing DPCs on page 35

• input-traffic-control-profile on page 313

Copyright © 2017, Juniper Networks, Inc.310

Hierarchical Class of Service Feature Guide



input-shaping-rate (Logical Interface)

Syntax input-shaping-rate (percent percentage | rate);

Hierarchy Level [edit class-of-service interfaces interface-name unit logical-unit-number]

Release Information Statement introduced in Junos OS Release 7.6.

Description For Gigabit Ethernet IQ2, Enhanced Queuing DPC, MIC, and MPC interfaces, configure

input traffic shapingby specifying theamount of bandwidth tobeallocated to the logical

interface. Youcanconfigurehierarchical shaping,meaning youcanapplyan input shaping

rate to both the physical interface and the logical interface.

Default If you do not include this statement, logical interfaces share a default scheduler. This

scheduler has a committed information rate (CIR) that equals 0. (The CIR is the

guaranteed rate.) The default scheduler has a peak information rate (PIR) that equals

the physical interface shaping rate.

Options percent percentage—Shaping rate as a percentage of the available interface bandwidth.

Range: 0 through 100 percent

rate—Peak rate, in bits per second (bps). You can specify a value in bits per second either

as a complete decimal number or as a decimal number followedby the abbreviation

k (1000),m (1,000,000), or g (1,000,000,000).

Range: 1000 through 6,400,000,000,000 bps

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000 bps. Beginning with Junos OS Release 14.1, the upper
limit is 6,400,000,000,000 bps.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Ingress Hierarchical CoS on MIC and MPC Interfaces on page 41

• Configuring Input Shaping Rates for Both Physical and Logical Interfaces

• Configuring Ingress Hierarchical CoS on Enhanced Queuing DPCs on page 35

• input-traffic-control-profile on page 313
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input-shaping-rate (Physical Interface)

Syntax input-shaping-rate rate;

Hierarchy Level [edit class-of-service interfaces interface-name]

Release Information Statement introduced in Junos OS Release 7.6.

Description For Gigabit Ethernet IQ2, Enhanced Queuing DPC, MIC, and MPC interfaces, configure

input traffic shapingbyspecifying theamountofbandwidth tobeallocated to thephysical

interface. Youcanconfigurehierarchical shaping,meaning youcanapplyan input shaping

rate to both the physical interface and the logical interface.

Options rate—Peak rate, in bits per second (bps). You can specify a value in bits per second either

as a complete decimal number or as a decimal number followedby the abbreviation

k (1000),m (1,000,000), or g (1,000,000,000).

Range: 1000 through 6,400,000,000,000 bps

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000 bps. Beginning with Junos OS Release 14.1, the upper
limit is 6,400,000,000,000 bps.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Input Shaping Rates for Both Physical and Logical Interfaces

• Configuring Ingress Hierarchical CoS on Enhanced Queuing DPCs on page 35

• input-traffic-control-profile on page 313
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input-traffic-control-profile

Syntax input-traffic-control-profile profile-name shared-instance instance-name;

Hierarchy Level [edit class-of-service interfaces interface-name],
[edit class-of-service interfaces interface-name unit logical-unit-number]

Release Information Statement introduced in Junos OS Release 7.6.

Description ForGigabit Ethernet IQ2and IQ2EPIC, EnhancedQueuingDPC ,MIC, andMPC interfaces,

apply an input traffic scheduling and shaping profile to the logical interface. The

input-traffic-control-profile and input-scheduler-map statements are mutually exclusive

at the same hierarchy level.

NOTE: The shared-instance statement applies only to Gigabit Ethernet IQ2

and IQ2E PICs.

NOTE:

For an Enhanced Queuing (EQ) DPC on anMX Series router, CoS queuing
and scheduling are enabled on the egress side but disabled on the ingress
side by default. To enable ingress CoS on the EQ DPC, youmust configure
the traffic-manager statement with ingress-and-egressmode:

[edit chassis fpc slot-number pic pic-number]
traffic-manager mode ingress-and-egress;

Options profile-name—Name of the traffic-control profile to be applied to this interface.

instance-name—Nameof the shared scheduler and shaper to be applied to this interface.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

• Configuring Ingress Hierarchical CoS on Enhanced Queuing DPCs on page 35

• input-shaping-rate (Logical Interface) on page 311

• input-scheduler-map on page 310

• traffic-control-profiles on page 395
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input-traffic-control-profile-remaining

Syntax input-traffic-control-profile-remaining profile-name;

Hierarchy Level [edit class-of-service interfaces interface-name],
[edit class-of-service interfaces interface-name interface-set interface-set-name]

Release Information Statement introduced in Junos OS Release 9.0.

Description For Enhanced Queuing DPC, MICs, or MPC interfaces on MX Series routers, or for IQ2E

PICs interfaces on M Series and T Series router, apply an input traffic scheduling and

shaping profile for the remaining traffic to the logical interface or interface set.

Options profile-name—Name of the traffic-control profile for the remaining traffic to be applied

to this interface or interface set.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Ingress Hierarchical CoS on Enhanced Queuing DPCs on page 35

• input-traffic-control-profile on page 313
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interface (DHCP Local Server)

Syntax interface interface-name {
access-profile profile-name;
exclude;
overrides {
asymmetric-lease-time seconds;
asymmetric-prefix-lease-time seconds;
client-discover-match <option60-and-option82 | incoming-interface>;
client-negotiation-match incoming-interface;
interface-client-limit number;
rapid-commit;

}
service-profile dynamic-profile-name;
trace;
upto upto-interface-name;

}

Hierarchy Level [edit system services dhcp-local-server group group-name],
[edit system services dhcp-local-server dhcpv6 group group-name],
[edit logical-systems logical-system-name routing-instances routing-instance-name system
services dhcp-local-server ...],

[edit logical-systems logical-system-name system services dhcp-local-server ...],
[edit routing-instances routing-instance-name system services dhcp-local-server ...]

Release Information Statement introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

Options upto and exclude introduced in Junos OS Release 9.1.

Description Specify one or more interfaces, or a range of interfaces, that are within a specified group

on which the DHCP local server is enabled. You can repeat the interface interface-name

statement to specifymultiple interfaceswithin a group, but you cannot specify the same

interface in more than one group. Also, you cannot use an interface that is being used by

the DHCP relay agent.

NOTE: DHCP values are supported in integrated routing and bridging (IRB)
configurations.Whenyouconfigurean IRB interface inanetwork that is using
DHCP, the DHCP information (for example, authentication, address
assignment, and so on) is propagated in the associated bridge domain. This
enables the DHCP server to configure client IP addresses residing within the
bridge domain. IRB currently supports only static DHCP configurations.

Options exclude—Exclude an interface or a range of interfaces from the group. This option and

the overrides option are mutually exclusive.

interface-name—Name of the interface. You can repeat this option multiple times.
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upto-interface-name—Upper end of the range of interfaces; the lower end of the range is

the interface-name entry. The interface device name of the upto-interface-name

must be the same as the device name of the interface-name.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

system—To view this statement in the configuration.

system-control—To add this statement to the configuration.

Related
Documentation

• Extended DHCP Local Server Overview

• Grouping Interfaces with Common DHCP Configurations

• Using External AAA Authentication Services with DHCP

interface-set (Ethernet Interfaces)

Syntax interface-set interface-set-name {
interface ethernet-interface-name {
(unit unit-number | vlan-tags-outer vlan-tag);

}
}

Hierarchy Level [edit interfaces]

Release Information Statement introduced in Junos OS Release 8.5.

Description Thesetof interfacesused toconfigurehierarchicalCoSschedulersonEthernet interfaces

on the MX Series router and IQ2E PIC on M Series and T Series routers.

The remaining statements are described separately.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• interface-set (Hierarchical Schedulers) on page 317
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interface-set (Hierarchical Schedulers)

Syntax interface-set interface-set-name {
excess-bandwidth-share (proportional value | equal);
internal-node;
output-traffic-control-profile profile-name;
output-traffic-control-profile-remaining profile-name;

}

Hierarchy Level [edit class-of-service interfaces]

Release Information Statement introduced in Junos OS Release 8.5.

Description For EnhancedQueuing DPC, MIC, or MPC interfaces onMXSeries routers, or for IQ2E PIC

interfaces on M Series routers, configure hierarchical schedulers for an interface set.

Options interface-set-name—Name of the interface set.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Interface Sets

• Configuring Hierarchical Schedulers for CoS on page 12
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interfaces

Syntax interfaces { ... }

Hierarchy Level [edit]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure interfaces on the router or switch.

Default Themanagement and internal Ethernet interfaces are automatically configured. You

must configure all other interfaces.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Physical Interface Configuration Statements Overview

• Configuring Aggregated Ethernet Link Protection
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interfaces (CoS)

Syntax interfaces {
interface-name {
classifiers{
dscp(classifier-name | default) {

}
ieee-802.1 (classifier-name | default) vlan-tag (inner | outer | classifier-name);
inet-precedence (rewrite-name | default);

}
input-scheduler-mapmap-name;
input-shaping-rate rate;
irb {
unit logical-unit-number {
classifiers {
type (classifier-name | default);
no-default;

}
rewrite-rules {
dscp (rewrite-name | default);
dscp-ipv6 (rewrite-name | default);
exp (rewrite-name | default)protocol protocol-types;
ieee-802.1 (rewrite-name | default) vlan-tag (outer | outer-and-inner);
inet-precedence (rewrite-name | default);

}
}

}
member-link-scheduler (replicate | scale);
rewrite-rules {
dscp (rewrite-name | default);
ieee-802.1 (rewrite-name | default) vlan-tag (outer);
inet-precedence (rewrite-name | default);
}

}
scheduler-mapmap-name;
scheduler-map-chassismap-name;
shaping-rate rate;
unit logical-unit-number {
classifiers {
type (classifier-name | default) family (mpls | inet);

}
forwarding-class class-name;
fragmentation-mapmap-name;
input-shaping-rate (percent percentage | rate);
input-traffic-control-profile profile-name shared-instance instance-name;
output-traffic-control-profile profile-name shared-instance instance-name;
per-session-scheduler;
policy-map policy-map-name;
rewrite-rules {
dscp (rewrite-name | default);
dscp-ipv6 (rewrite-name | default);
exp (rewrite-name | default) protocol protocol-types;
exp-push-push-push default;
exp-swap-push-push default;
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ieee-802.1 (rewrite-name | default) vlan-tag (outer | outer-and-inner);
inet-precedence (rewrite-name | default);

}
scheduler-mapmap-name;
shaping-rate rate;
translation-table(to-dscp-from-dscp| to-dscp-ipv6-from-dscp-ipv6| to-exp-from-exp
| to-inet-precedence-from-inet-precedence) table-name;

}
}
interface-set interface-set-name {
excess-bandwidth-share;
internal-node;
output-traffic-control-profile profile-name;
output-traffic-control-profile-remaining profile-name;

}
}

Hierarchy Level [edit class-of-service]

Release Information Statement introduced before Junos OS Release 7.4.

Interface-set level added in Junos OS Release 8.5.

Description Configure interface-specific CoS properties for incoming packets.

Options The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Understanding How Behavior Aggregate Classifiers Prioritize Trusted Traffic

• Configuring Rewrite Rules

Copyright © 2017, Juniper Networks, Inc.320

Hierarchical Class of Service Feature Guide

https://apps.juniper.net/cli-explorer/


interfaces (Static and Dynamic Subscribers)

Syntax interfaces {
interface-name {
unit logical-unit-number {
auto-configure {
agent-circuit-identifier {
dynamic-profile profile-name;

}
line-identity {
include {
accept-no-ids;
circuit-id;
remote-id;

}
dynamic-profile profile-name;

}
}
family family {
access-concentrator name;
address address;
direct-connect;
duplicate-protection;
dynamic-profile profile-name;
filter {
adf {
counter;
input-precedence precedence;
not-mandatory;
output-precedence precedence;
rule rule-value;

}
input filter-name {
precedence precedence;
shared-name filter-shared-name;

}
output filter-name {
precedence precedence;
shared-name filter-shared-name;

}
}
max-sessions number;
max-sessions-vsa-ignore;
rpf-check {
mode loose;

}
service {
input {
service-set service-set-name {
service-filter filter-name;

}
post-service-filter filter-name;

}
output {
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service-set service-set-name {
service-filter filter-name;

}
}

}
service-name-table table-name
short-cycle-protection <lockout-time-minminimum-seconds lockout-time-max
maximum-seconds>;

unnumbered-address interface-name <preferred-source-address address>;
}
filter {
input filter-name (
precedence precedence;
shared-name filter-shared-name;

}
output filter-name {
precedence precedence;
shared-name filter-shared-name;

}
}
host-prefix-only;
ppp-options {
chap;
pap;

}
proxy-arp;
service {
pcef pcef-profile-name {
activate rule-name | activate-all;

}
}
vlan-id;
vlan-tags outer [tpid].vlan-id [inner [tpid].vlan-id];

}
vlan-tagging;

}
interface-set interface-set-name {
interface interface-name {
unit logical unit number {
advisory-options {
downstream-rate rate;
upstream-rate rate;

}
}

}
pppoe-underlying-options {
max-sessions number;

}
}
demux0 {
unit logical-unit-number {
demux-options {
underlying-interface interface-name

}
family family {
access-concentrator name;
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address address;
direct-connect;
duplicate-protection;
dynamic-profile profile-name;
demux-source {
source-prefix;

}
filter {
input filter-name (
precedence precedence;
shared-name filter-shared-name;

}
output filter-name {
precedence precedence;
shared-name filter-shared-name;

}
}
mac-validate (loose | strict):
max-sessions number;
max-sessions-vsa-ignore;
rpf-check {
fail-filter filter-name;
mode loose;

}
service-name-table table-name
short-cycle-protection <lockout-time-minminimum-seconds lockout-time-max
maximum-seconds>;

unnumbered-address interface-name <preferred-source-address address>;
}
filter {
input filter-name;
output filter-name;

}
vlan-id number;
vlan-tags outer [tpid].vlan-id [inner [tpid].vlan-id];

}
}
pp0 {
unit logical-unit-number {
keepalives interval seconds;
no-keepalives;
pppoe-options {
underlying-interface interface-name;
server;

}
ppp-options {
aaa-options aaa-options-name;
authentication [ authentication-protocols ];
chap {
challenge-lengthminimumminimum-lengthmaximummaximum-length;

}
initiate-ncp (ip | ipv6 | dual-stack-passive)
ipcp-suggest-dns-option;
mru size;
mtu (size | use-lower-layer);
on-demand-ip-address;
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pap;
peer-ip-address-optional;

}
family inet {
unnumbered-address interface-name;
address address;
service {
input {
service-set service-set-name {
service-filter filter-name;

}
post-service-filter filter-name;

}
output {
service-set service-set-name {
service-filter filter-name;

}
}

}
filter {
input filter-name {
precedence precedence;
shared-name filter-shared-name;

}
output filter-name {
precedence precedence;
shared-name filter-shared-name;

}
}

}
}

}
}

Hierarchy Level [edit dynamic-profiles profile-name]

Release Information Statement introduced in Junos OS Release 9.2.

Description Define interfaces for dynamic profiles.

Options interface-name—The interfacevariable ($junos-interface-ifd-name). The interfacevariable

isdynamically replacedwith the interface theDHCPclientaccesseswhenconnecting

to the router.

NOTE: Thoughwedonot recommend it, youcanalsoenter thespecificname
of the interface you want to assign to the dynamic profile.

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

• ConfiguringDynamicSubscriber InterfacesUsing IPDemux Interfaces inDynamicProfiles

• Configuring Dynamic PPPoE Subscriber Interfaces

• Configuring Dynamic VLANs Based on Agent Circuit Identifier Information

• DHCP Subscriber Interface Overview

• Configuring Subscribers over Static Interfaces

• Demultiplexing Interface Overview

internal-node

Syntax internal-node;

Hierarchy Level [edit class-of-service interfaces interface-set interface-set-name]

Release Information Statement introduced in Junos OS Release 8.5.

Description The statement is used to raise the interface set without children to the same level as the

other configured interface sets with children, allowing them to compete for the same

set of resources.

Default If you do not include this statement, the node is internal only if its children have a traffic

control profile configured.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Internal Scheduler Nodes
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interpolate

Syntax interpolate {
drop-probability [values];
fill-level [values];

}

Hierarchy Level [edit class-of-service drop-profiles profile-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced before Junos OS 11.4 for EX Series switches.

Description Specify values for interpolating relationship betweenqueue fill level anddropprobability.

OnEXSeries switches, this statement is supportedonly onEX8200standalone switches

and EX8200 Virtual Chassis.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• See Defining Packet Drop Behavior by Configuring RED Drop Profiles.
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loss-priority (BA Classifiers)

Syntax loss-priority level;

Hierarchy Level [edit class-of-service classifiers type classifier-name forwarding-class class-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in JunosOSRelease 14.2 for PTX Series Packet Transport Routers.

Description Specify packet loss priority value for a specific set of code-point aliases and bit patterns.

Options level can be one of the following:

• high—Packet has high loss priority.

• medium-high—Packet has medium-high loss priority.

• medium-low—Packet has medium-low loss priority.

• low—Packet has low loss priority.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Understanding How Behavior Aggregate Classifiers Prioritize Trusted Traffic

• Configuring and Applying Tricolor Marking Policers
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loss-priority (Scheduler Drop Profiles)

Syntax loss-priority (any | high | low | medium-high | medium-low);

Hierarchy Level [edit class-of-service schedulers scheduler-name drop-profile-map]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1X48 for PTX Series Packet Transport

Routers.

Statement introduced in Junos OS Release 12.2 for ACX Series Routers.

Description Specify a loss priority towhich to apply a drop profile. The drop profilemap sets the drop

profile for a specificPLPandprotocol type.The inputs for themapare thePLPdesignation

and the protocol type. The output is the drop profile.

Options any—The drop profile applies to packets with any PLP.

high—The drop profile applies to packets with high PLP.

low—The drop profile applies to packets with low PLP.

medium-high—The drop profile applies to packets with medium-high PLP.

medium-low—The drop profile applies to packets with medium-low PLP.

NOTE: On ACX Series Routers, if you configure the protocol as tcp, then the

loss-priority (any | high | low |medium-high) values are supported. If you

configure the protocolwith either non-tcp or any option, then irrespective of

the loss-priority value, only one drop-profile can be specified.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Default Schedulers Overview

• Determining Packet Drop Behavior by Configuring Drop Profile Maps for Schedulers

• Configuring Schedulers for Priority Scheduling

• Configuring and Applying Tricolor Marking Policers

• protocol (Schedulers)
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max-queues

Syntax max-queues queues-per-line-card;

Hierarchy Level [edit chassis fpc slot-number]

Release Information Statement introduced in Junos OS Release 13.2.

Support for MPC7E, MPC8E, and MPC9E from Junos OS Release 15.1F4.

Description Configure the maximum number of queues allowed per MPC1 Q, MPC2 Q, MPC2 EQ,

MPC7E,MPC8E,andMPC9E linecards inanMX240,MX480,MX960,MX2010,orMX2020

router or per 2-port or 4-port 10-Gigabit Ethernet fixed MIC with XFP in an MX5, MX10,

MX40, or MX80modular chassis router.

Reducing the number of queues allowed in a hierarchical scheduling environment in turn

reduces the degree of jitter in the queues.

Options queues-per-line-card—Maximum number of queues allowed for the line card. Only the

following keywords are valid: 8k, 16k, 32k, 64k, 128k, 256k, 512k, or 1M..

• Built-in 10-Gigabit EthernetMICsandMPC1Q linecards support up to 128Kqueues.

You can use this statement to configure the single Packet Forwarding Engine to

support a lower maximum number of queues.

• MPC2 Q and MPC2 EQ line cards support up to 256 K queues. You can use this

statement to configure the two Packet Forwarding Engines to support a lower

maximum number of queues.

If you configure a keyword for a value that exceeds the number of queues supported

by the line card hardware, the system uses the maximum number of queues

supported by the line card.

If themax-queues statement isnotconfiguredonMPC7E,MPC8E, andMPC9E,which

is the default mode, the MPC starts with a message similar to the following:

FPC 0 supports only port based queuing. A license is required for per-VLAN and

hierarchical features.

If themax-queues statement is configured on MPC7E, MPC8E, and MPC9E and the

value is less than or equal to 32,000, the MPC starts with a message similar to the

following:

FPC 0 supports port based queuing and is configured in 16384 queuemode. A limited

per-VLAN queuing license is required for per VLAN and hierarchical queuing features.

If themax-queues statement is configured on MPC7E, MPC8E, and MPC9E and the

value is greater than 32,000, theMPC startswith amessage similar to the following:
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FPC 0 supports port based queuing and is configured in 524288 queuemode. A full

scale per-VLAN queuing license is required for per VLAN and hierarchical queuing

features.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Jitter Reduction in Hierarchical CoS Queues on page 48

• MPC1 Q

• MPC2 Q

• MPC2 EQ

• MIC/MPC Compatibility

• 10-Gigabit Ethernet MICs with XFP

max-queues-per-interface

Syntax max-queues-per-interface (8 | 4);

Hierarchy Level [edit chassis fpc slot-number pic pic-number],
[edit chassis lcc number fpc slot-number pic pic-number] (Routing Matrix)

Release Information Statement introduced before Junos OS Release 7.4.

Support for TX Matrix and TXMatrix Plus added in Junos OS Release 9.6.

On MIC or MPC interfaces on MX Series routers, configure eight egress queues.

Description On IQ, MPC, and DPC interfaces on M120, T320, T640, T1600, TX Matrix, and TXMatrix

Plus routers, or on MIC or MPC interfaces on MX Series routers, configure eight egress

queues.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring the JunosOS toSupport EightQueues on IQ Interfaces for TSeries andM320

Routers

• Configuring Up to 16 Custom Forwarding Classes

• Enabling Eight Queues on ATM Interfaces

• Configuring the Maximum Number of Queues for Trio MPC/MIC Interfaces
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maximum-lease-time

Syntax maximum-lease-time seconds;

Hierarchy Level [edit access address-assignment pool pool-name family (inet | inet6) dhcp-attributes],
[edit access protocol-attributes attribute-set-name]

Release Information Statement introduced in Junos OS Release 9.0.

Description Specify the maximum length of time, in seconds, that the lease is held for a client if the

client does not renew the lease. This is equivalent to DHCP option 51. The

maximum-lease-time is mutually exclusive with both the preferred-lifetime and the

valid-lifetime, and cannot be configured with either timer.

Options seconds—Maximum number of seconds the lease can be held.

Range: 30 through 4,294,967,295 seconds

Default: 86,400 (24 hours)

Required Privilege
Level

admin—To view this statement in the configuration.

admin-control—To add this statement to the configuration.

Related
Documentation

• Configuring Address-Assignment Pools

• DHCP Attributes for Address-Assignment Pools

• preferred-lifetime (Address-Assignment Pools)

• valid-lifetime (Address-Assignment Pools)
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member-link-scheduler

Syntax member-link-scheduler (replicate | scale);

Hierarchy Level [edit class-of-service interfaces],
[edit logical-systems logical-system-name class-of-service interfaces interface-name],
[edit routing-instances routing-instance-name class-of-service interfaces interface-name]

Release Information Statement introduced in Junos OS Release 9.6.

Description Determines whether scheduler parameters for aggregated interface member links are

applied in a replicated or scaledmanner.

Default Bydefault, schedulerparametersare scaled (in “equaldivisionmode”)amongaggregated

interface member links.

Options replicate—Scheduler parameters are copied to each level of the aggregated interface

member links.

scale—Scheduler parameters are scaled based on number of member links and applied

each level of the aggregated interface member links.

Required Privilege
Level

view-level—To view this statement in the configuration.

control-level—To add this statement to the configuration.

Related
Documentation

• Configuring Hierarchical Schedulers for CoS on page 12
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mode (Layer 2 Tunneling Protocol Shaping)

Syntax mode traffic-manager-mode;

Hierarchy Level [edit chassis fpc slot-number pic pic-number traffic-manager],
[edit chassis lcc number fpc slot-number pic pic-number traffic-manager]

Release Information Statement introduced in Junos OS Release 8.3.

Description Enable shaping on an L2TP session.

Options traffic-manager-mode—ConfigureCoStrafficmanagermodeofoperationon this interface.

This option has the following suboptions:

egress-only—Enable CoS queuing and scheduling on the egress side for the PIC that

houses the interface. This is the default mode for an Enhanced Queuing (EQ) DPC

on MX Series routers.

If ingress packet drops are observed at a high rate for an IQ2 or IQ2E PIC, configure

the traffic-manager statement to work in the egress-onlymode.

ingress-and-egress—Enable CoS queuing and scheduling on both the egress and ingress

sides for the PIC. This is the default mode for IQ2 and IQ2E PICs on M Series and

T Series routers.

Junos OS does not support ingress-and-egressmode on label-switched interfaces

(LSIs) configured with VPLS.

For EQ DPCs, youmust configure the traffic-manager statement with

ingress-and-egressmodetoenable ingressCoSontheEQDPC.EQDPCshave250ms

of buffering, with only egress queuing (default mode). When ingress-and-egress is

configured, the buffer is partitioned as 50ms for the ingress direction and 200ms

for the egress direction.

session-shaping—(M10i and M120 routers only) Configure the IQ2 PICmode for

session-aware traffic shaping to enable L2TP session shaping.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring CoS for L2TP Tunnels on ATM Interfaces

• egress-shaping-overhead on page 279

• ingress-shaping-overhead

• traffic-manager on page 396
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output-traffic-control-profile

Syntax output-traffic-control-profile profile-name shared-instance instance-name;

Hierarchy Level [edit class-of-service interfaces interface-name ],
[edit class-of-service interfaces interface-name unit logical-unit-number],
[edit class-of-service interfaces interface-name interface-set interface-set-name]

Release Information Statement introduced in Junos OS Release 7.6.

interface-set option added for Enhanced Queuing DPCs on MX Series routers in Junos

OS Release 8.5.

interface-set option added for MIC andMPC interfaces on MX Series routers in Junos OS

Release 10.2.

Support on GRE tunnel interfaces configured on physical and logical interfaces on MICs

or MPCs in MX Series routers added in Junos OS Release 13.3.

Description Apply thespecifiedCoStraffic control profile (traffic schedulingandshapingconfiguration

objects) to the output traffic at the physical interface, logical interface, or interface set.

The statement is supported on the following interfaces:

• Channelized IQ PIC interfaces

• Gigabit Ethernet IQ, Gigabit Ethernet IQ2, and IQ2E PIC interfaces

• Link services IQ (LSQ) interfaces on Multiservices and Services PICs

• Enhanced Queuing DPC, MIC, and MPC interfaces on MX Series routers

• GRE tunnel interfaces configured on physical or logical interfaces hosted on MIC or

MPC line cards in MX Series routers.

NOTE: Interface sets (sets of interfaces used to configure hierarchical CoS
schedulers on supported Ethernet interfaces) are not supported on GRE
tunnel interfaces.

The shared-instance statement is supported on Gigabit Ethernet IQ2 PICs only.

Options profile-name—Name of the traffic-control profile to be applied to this interface.

shared-instanceinstance-name—Nameof the shared scheduler and shaper to be applied

to this interface.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.
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Related
Documentation

• Oversubscribing Interface Bandwidth

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

• Configuring Hierarchical Schedulers for CoS on page 12 (Enhanced Queuing DPC, MIC,

and MPC interfaces on MX Series routers)

• Configuring Interface Sets (Enhanced Queuing DPC, MIC, and MPC interfaces on MX

Series routers)

• output-traffic-control-profile-remaining on page 336

• traffic-control-profiles on page 395
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output-traffic-control-profile-remaining

Syntax output-traffic-control-profile-remaining profile-name;

Hierarchy Level [edit class-of-service interfaces interface-name],
[edit class-of-service interfaces interface-name interface-set interface-set-name]

Release Information Statement introduced in Junos OS Release 8.5.

Support on GRE tunnel interfaces configured on physical interfaces on MICs or MPCs in

MX Series routers added in Junos OS Release 13.3.

Description Apply the specified traffic control profile (traffic scheduling and shaping configuration

objects) to the remaining output traffic at the physical interface or interface set. The

remaining traffic is transmitted by the default interface or interface set.

This statement is supported on the following interfaces:

• IQ2E PIC interfaces on M Series and T Series routers

• Enhanced Queuing DPC, MICs, and MPC interfaces on MX Series routers

• GRE tunnel interfaces configured on physical interfaces hosted on MIC or MPC line

cards in MX Series routers.

NOTE: Interface sets (sets of interfaces used to configure hierarchical CoS
schedulers on supported Ethernet interfaces) are not supported on GRE
tunnel interfaces.

You canmap the TCP to the interface or interface set by using the

output-traffic-control-profile-remaining statement to explicitly configure the queues of

the default interface or interface set scheduler that transmits the remaining traffic.

Options profile-name—Name of the traffic-control profile for remaining traffic to be applied to

this interface or interface set.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Hierarchical Schedulers for CoS on page 12

• Configuring Remaining Common Queues on MIC and MPC Interfaces

• output-traffic-control-profile on page 334
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overhead-accounting

Syntax overhead-accounting {
bytes bytes;
cell-mode cell-mode-bytes cell-mode-bytes;
frame-mode frame-mode-bytes frame-mode-bytes;

}

Hierarchy Level [edit class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 10.2.

Description Configure the mode to shape downstream ATM traffic based on either frames or cells.

Default The default is frame-mode.

Options The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Static Shaping Parameters to Account for Overhead in Downstream Traffic

Rates

• ConfiguringDynamicShapingParameters toAccount forOverhead inDownstreamTraffic

Rates

• egress-shaping-overhead on page 279
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pap (Dynamic PPP)

Syntax pap;

Hierarchy Level [editdynamic-profilesprofile-name interfacespp0unit “$junos-interface-unit”ppp-options],
[edit dynamic-profiles profile-name interfaces "$junos-interface-ifd-name" unit
“$junos-interface-unit” ppp-options]

Release Information Statement introduced in Junos OS Release 9.5.

Support at the [editdynamic-profilesprofile-name interfaces"$junos-interface-ifd-name"

unit “$junos-interface-unit” ppp-options] hierarchy level introduced in Junos OS Release

12.2.

Description Specify PAP authentication in a PPP dynamic profile.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Dynamic Profiles Overview

• Configuring Dynamic Authentication for PPP Subscribers

• Attaching Dynamic Profiles to Static PPP Subscriber Interfaces

• Applying PPP Attributes to L2TP LNS Subscribers per Inline Service Interface
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peak-rate

Syntax peak-rate rate;

Hierarchy Level [edit class-of-service traffic-control-profiles traffic-control-profile-name]

Release Information Statement introduced in Junos OS Release 12.1.

Description (MXSeries routers)DefineATMpeakcell rateonATMMICs in cells per secondbyentering

a decimal number followed by the abbreviation c; where 1 cps = 384 bps.

Options rate—ATM peak rate in cells per second.

Range: 61 cps through 353,206 cps.

Range: (MX Series with MPCs and ATMMICs with SFP) 61 cps through 1,412,829 cps

NOTE: Beginning with Junos OS Release 14.2, to configure OC12 CBR
bandwidth speed per virtual circuit (VC) on an ATMMICwith SFP
(MIC-3D-8OC3-2OC12-ATM), specify up to 1,412,829 cps as the ATM
peak cell rate.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• show class-of-service traffic-control-profile
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per-unit-scheduler

Syntax per-unit-scheduler;

Hierarchy Level [edit interfaces interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 13.2 on 16x10GEMPC and MPC3E line cards.

Statement introduced in Junos OS Release 13.2 on PTX Series Packet Transport Routers.

Statement introduced in Junos OS Release 13.3 on MPC4E line cards.

Statement introduced in Junos OS Release 15.1 on MPC6E line cards.

Description For Channelized OC3 IQ, Channelized OC12 IQ, Channelized STM1 IQ, Channelized T3 IQ,

Channelized E1 IQ, E3 IQ, link services IQ interfaces (lsq-), Gigabit Ethernet IQ, Gigabit

Ethernet IQ2 and IQ2-E, and 10-, 40-, and 100-Gigabit Ethernet interfaces (including the

16x10GEMPC), enable the association of scheduler maps with logical interfaces.

CAUTION: Turning on per-unit scheduling causes the interface to reinitialize,
whichmeans all logical interfaces (units) on the interface are deleted and
recreated.

NOTE: Toenableper-unit schedulingonMX80andMX104 routers, configure
the per-unit-scheduler statement at eachmember physical interface level of

a particular aggregated Ethernet interface as well as at that aggregated
Ethernet interface level.Onother routingplatforms, it is enough if you include
this statement at the aggregated Ethernet interface level.

NOTE: Per-unit scheduling is not supported on T1 interfaces configured on
the Channelized OC12 IQ PIC.

NOTE: OnGigabitEthernet IQ2and IQ2-EPICswithout theper-unit-scheduler

statement, the entire PIC supports 4071 VLANs and the user can configure
all the VLANs on the same port.

OnGigabitEthernet IQ2and IQ2-EPICswith theper-unit-schedulerstatement,

the entire PIC supports 1024 – 2 * number of ports (1024minus two times
the number of ports), because each port is allocated twodefault schedulers.
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When including theper-unit-scheduler statement, youmustalso include the vlan-tagging

statement or the flexible-vlan-tagging statement (to apply scheduling to VLANs) or the

encapsulation frame-relay statement (toapply scheduling toDLCIs) at the [edit interfaces

interface-name] hierarchy level.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Applying Scheduler Maps and Shaping Rate to DLCIs and VLANs

• vlan-tagging

• flexible-vlan-tagging on page 299

• Example: Applying Scheduling and Shaping to VLANs

• Configuring Virtual LAN Queuing and Shaping on PTX Series Routers
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pool (Address-Assignment Pools)

Syntax pool pool-name {
active-drain;
family family {
dhcp-attributes {
[ protocol-specific attributes ]

}
host hostname {
hardware-addressmac-address;
ip-address ip-address;

}
network ip-prefix/<prefix-length>;
prefix ipv6-prefix;
range range-name {
high upper-limit;
low lower-limit;
prefix-length prefix-length;

}
}
hold-down;
link pool-name;

}

Hierarchy Level [edit access address-assignment]

Release Information Statement introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 12.1 for EX Series switches.

Description Configure the name of an address-assignment pool.

NOTE: Subordinate statement support depends on the platform. See
individual statement topics for more detailed support information.

Options pool-name—Name assigned to the address-assignment pool.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

admin—To view this statement in the configuration.

admin-control—To add this statement to the configuration.

Related
Documentation

• Address-Assignment Pools Overview

• Configuring Address-Assignment Pools
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pppoe-options (Dynamic PPPoE)

Syntax pppoe-options {
underlying-interface interface-name;
server;

}

Hierarchy Level [edit dynamic-profiles profile-name interfaces pp0 unit “$junos-interface-unit”]

Release Information Statement introduced in Junos OS Release 10.1.

Description Configure the underlying interface and PPPoE server mode for a dynamic PPPoE logical

interface in a dynamic profile.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring a PPPoE Dynamic Profile

• Configuring Dynamic PPPoE Subscriber Interfaces
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ppp-options (Dynamic PPP)

Syntax ppp-options {
aaa-options aaa-options-name;
authentication [ authentication-protocols ];
mru size;
mtu (size | use-lower-layer);
chap {
challenge-lengthminimumminimum-lengthmaximummaximum-length;

}
initiate-ncp (ip | ipv6 | dual-stack-passive)
ipcp-suggest-dns-option;
mru size;
mtu (size | use-lower-layer);
on-demand-ip-address;
pap;
peer-ip-address-optional;

}

Hierarchy Level [edit dynamic-profiles profile-name interfaces pp0 unit “$junos-interface-unit”],
[edit dynamic-profiles profile-name interfaces "$junos-interface-ifd-name" unit
“$junos-interface-unit”]

Release Information Statement introduced in Junos OS Release 9.5.

Support at the [editdynamic-profilesprofile-name interfaces"$junos-interface-ifd-name"

unit “$junos-interface-unit”] hierarchy level introduced in Junos OS Release 12.2.

Description Configure PPP-specific interface properties in a dynamic profile.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Dynamic Profiles Overview

• Configuring Dynamic Authentication for PPP Subscribers

• Attaching Dynamic Profiles to Static PPP Subscriber Interfaces

• Applying PPP Attributes to L2TP LNS Subscribers per Inline Service Interface
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priority (Schedulers)

Syntax priority priority-level;

Hierarchy Level [edit class-of-service schedulers scheduler-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1X48 for PTX Series Packet Transport

Routers.

Statement introduced in Junos OS Release 12.2 for ACX Series Routers.

Description Specify the packet-scheduling priority value.

Options priority-level can be one of the following:

• low—Scheduler has low priority.

• medium-low—Scheduler has medium-low priority.

• medium-high—Scheduler has medium-high priority.

• high—Scheduler has high priority. Assigning high priority to a queue prevents the queue

from being underserved.

• strict-high—Scheduler has strictly high priority. Configure a high priority queue with

unlimited transmission bandwidth available to it. As long as it has traffic to send, the

strict-highpriority queue receives precedence over low,medium-low, andmedium-high

priority queues, but not high priority queues. You can configure strict-high priority on

only one queue per interface.

NOTE: The strict-highpriority level is the only priority level supported onACX

SeriesRouters.However,multiplestrict-highpriorityqueuescanbeconfigured
per interface on ACX Series Routers.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Schedulers for Priority Scheduling
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profile (Access)

Syntax profile profile-name {
accounting {
address-change-immediate-update
accounting-stop-on-access-deny;
accounting-stop-on-failure;
ancp-speed-change-immediate-update;
coa-immediate-update;
coa-no-override service-class-attribute;
duplication;
duplication-filter;
duplication-vrf {
access-profile-name profile-name;
vrf-name vrf-name;

}
immediate-update;
order [ accounting-method ];
send-acct-status-on-config-change;
statistics (time | volume-time);
update-intervalminutes;
wait-for-acct-on-ack;

}
accounting-order (radius | [accounting-order-data-list]);
authentication-order [ authentication-methods ];
client client-name {
chap-secret chap-secret;
group-profile profile-name;
ike {
allowed-proxy-pair {
remote remote-proxy-address local local-proxy-address;

}
pre-shared-key (ascii-text character-string | hexadecimal hexadecimal-digits);
ike-policy policy-name;
interface-id string-value;

}
l2tp {
aaa-access-profile profile-name;
interface-id interface-id;
lcp-renegotiation;
local-chap;
maximum-sessions number;
maximum-sessions-per-tunnel number;
multilink {
drop-timeoutmilliseconds;
fragment-threshold bytes;

}
override-result-code session-out-of-resource;
ppp-authentication (chap | pap);
ppp-profile profile-name;
sessions-limit-group limit-group-name;
shared-secret shared-secret;

}
pap-password pap-password;
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ppp {
cell-overhead;
encapsulation-overhead bytes;
framed-ip-address ip-address;
framed-pool framed-pool;
idle-timeout seconds;
interface-id interface-id;
keepalive seconds;
primary-dns primary-dns;
primary-wins primary-wins;
secondary-dns secondary-dns;
secondary-wins secondary-wins;

}
user-group-profile profile-name;

}
domain-name-server;
domain-name-server-inet;
domain-name-server-inet6;
local {
flat-file-profile profile-name;

}
preauthentication-order preauthentication-method;
provisioning-order (gx-plus | jsrc | pcrf);
radius {
accounting-server [ ip-address ];
attributes {
exclude {
...

}
ignore {
framed-ip-netmask;
input-filter;
logical-system:routing-instance;
output-filter;

}
}
authentication-server [ ip-address ];
options {
accounting-session-id-format (decimal | description);
calling-station-id-delimiter delimiter-character;
calling-station-id-format {
agent-circuit-id;
agent-remote-id;
interface-description;
interface-text-description;
mac-address;
nas-identifier;
stacked-vlan;
vlan;

}
chap-challenge-in-request-authenticator;
client-accounting-algorithm (direct | round-robin);
client-authentication-algorithm (direct | round-robin);
coa-dynamic-variable-validation;
ethernet-port-type-virtual;
interface-description-format {
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exclude-adapter;
exclude-channel;
exclude-sub-interface;

}
juniper-dsl-attributes;
nas-identifier identifier-value;
nas-port-extended-format {
adapter-widthwidth;
ae-widthwidth;
port-widthwidth;
pw-widthwidth;
slot-widthwidth;
stacked-vlan-widthwidth;
vlan-widthwidth;
atm {
adapter-widthwidth;
port-widthwidth:
slot-widthwidth;
vci-widthwidth:
vpi-widthwidth;

}
}
nas-port-id-delimiter delimiter-character;
nas-port-id-format {
agent-circuit-id;
agent-remote-id;
interface-description;
interface-text-description;
nas-identifier;
order {
agent-circuit-id;
agent-remote-id;
interface-description;
interface-text-description;
nas-identifier;
postpend-vlan-tags;

}
postpend-vlan-tags;

}
nas-port-type {
ethernet {
port-type;

}
}
revert-interval interval;
service-activation {
dynamic-profile (optional-at-login | required-at-login);
extensible-service (optional-at-login | required-at-login);

}
vlan-nas-port-stacked-format;

}
preauthentication-server ip-address;

}
radius-server server-address {
accounting-port port-number;
accounting-retry number;
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accounting-timeout seconds;
dynamic-request-port
port port-number;
preauthentication-port port-number;
preauthentication-secret password;
retry attempts;
routing-instance routing-instance-name;
secret password;
max-outstanding-requests value;
source-address source-address;
timeout seconds;

}
service {
accounting {
statistics (time | volume-time);
update-intervalminutes;

}
accounting-order (activation-protocol | local | radius);

}
session-options {
client-idle-timeoutminutes;
client-idle-timeout-ingress-only;
client-session-timeoutminutes;
strip-user-name {
delimiter [ delimiter ];
parse-direction (left-to-right | right-to-left);

}
}

}

Hierarchy Level [edit access]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure PPP CHAP, or a profile and its subscriber access, L2TP, or PPP properties.

Options profile-name—Name of the profile.

For CHAP, the name serves as the mapping between peer identifiers and CHAP secret

keys. This entity is queried for the secret keywhenever aCHAPchallengeor response

is received.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

admin—To view this statement in the configuration.

admin-control—To add this statement to the configuration.
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Related
Documentation

• Configuring the PPP Authentication Protocol

• Configuring Access Profiles for L2TP or PPP Parameters

• Configuring L2TP Properties for a Client-Specific Profile

• Configuring an L2TP LNS with Inline Service Interfaces

• Configuring PPP Properties for a Client-Specific Profile

• Configuring Service Accounting with JSRC

• Configuring Service Accounting in Local Flat Files

• AAA Service Framework Overview

• show network-access aaa statistics

• clear network-access aaa statistics
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protocols

Syntax protocols {
bgp {
... bgp-configuration ...

}
isis {
... isis-configuration ...

}
ldp {
... ldp-configuration ...

}
mpls {
...mpls -configuration ...

}
msdp {
...msdp-configuration ...

}
mstp {
...mstp-configuration ...

}
ospf {
domain-id domain-id;
domain-vpn-tag number;
route-type-community (iana | vendor);
traffic-engineering {
<advertise-unnumbered-interfaces>;
<credibility-protocol-preference>;
ignore-lsp-metrics;
multicast-rpf-routes;
no-topology;
shortcuts {
lsp-metric-into-summary;

}
}
... ospf-configuration ...

}
ospf3 {
domain-id domain-id;
domain-vpn-tag number;
route-type-community (iana | vendor);
traffic-engineering {
<advertise-unnumbered-interfaces>;
<credibility-protocol-preference>;
ignore-lsp-metrics;
multicast-rpf-routes;
no-topology;
shortcuts {
lsp-metric-into-summary;

}
}
... ospf3-configuration ...

}
pim {
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... pim-configuration ...
}
rip {
... rip-configuration ...

}
ripng {
... ripng-configuration ...

}
rstp {
rstp-configuration;

}
rsvp{
... rsvp-configuration ...

}
vstp {
vstp configuration;

}
vpls {
vpls configuration;

}
}

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-name],
[edit routing-instances routing-instance-name]

Release Information Statement introduced before Junos OS Release 7.4.

Support for RIPng introduced in Junos OS Release 9.0.

Statement introduced in Junos OS Release 11.1 for EX Series switches.

Statement introduced in Junos OS Release 11.3 for the QFX Series.

mpls and rsvp options added in Junos OS Release 15.1.

Statement introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Specify the protocol for a routing instance. You can configuremultiple instances ofmany

protocol types. Not all protocols are supported on the switches. See the switch CLI.
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Options bgp—Specify BGP as the protocol for a routing instance.

isis—Specify IS-IS as the protocol for a routing instance.

ldp—Specify LDP as the protocol for a routing instance or for a virtual router instance.

l2vpn—Specify Layer 2 VPN as the protocol for a routing instance.

mpls—Specify MPLS as the protocol for a routing instance.

msdp—Specify the Multicast Source Discovery Protocol (MSDP) for a routing instance.

mstp—Specify the Multiple Spanning Tree Protocol (MSTP) for a virtual switch routing

instance.

ospf—Specify OSPF as the protocol for a routing instance.

ospf3—Specify OSPF version 3 (OSPFv3) as the protocol for a routing instance.

NOTE: OSPFv3 supports the no-forwarding, virtual-router, and vrf routing

instance types only.

pim—Specify the Protocol Independent Multicast (PIM) protocol for a routing instance.

rip—Specify RIP as the protocol for a routing instance.

ripng—Specify RIP next generation (RIPng) as the protocol for a routing instance.

rstp—Specify the Rapid Spanning Tree Protocol (RSTP) for a virtual switch routing

instance.

rsvp—Specify the RSVP for a routing instance.

vstp—Specify the VLAN Spanning Tree Protocol (VSTP) for a virtual switch routing

instance.

vpls—Specify VPLS as the protocol for a routing 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 Multiple Routing Instances of OSPF
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proxy-arp

Syntax proxy-arp (restricted | unrestricted);

Hierarchy Level [edit interfaces interface-name unit logical-unit-number],
[edit logical-systems logical-system-name interfaces interface-nameunit logical-unit-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.6 for EX Series switches.

restricted added in Junos OS Release 10.0 for EX Series switches.

Statement introduced in Junos OS Release 12.2 for the QFX Series.

Description ForEthernet interfacesonly, configure the router or switch to respond toanyARP request,

as long as the router or switch has an active route to the ARP request’s target address.

NOTE: Youmust configure the IPaddressand the inet family for the interface

when you enable proxy ARP.

Default Proxy ARP is not enabled. The router or switch responds to an ARP request only if the

destination IP address is its own.

Options • none—The router or switch responds to any ARP request for a local or remote address

if the router or switch has a route to the target IP address.

• restricted—(Optional) The router or switch responds to ARP requests in which the

physical networks of the source and target are different and does not respond if the

source and target IP addresses are in the same subnet. The router or switchmust also

have a route to the target IP address.

• unrestricted—(Optional) The router or switch responds to any ARP request for a local

or remote address if the router or switch has a route to the target IP address.

Default: unrestricted

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Restricted and Unrestricted Proxy ARP

• Configuring Proxy ARP (CLI Procedure)

• Example: Configuring Proxy ARP on an EX Series Switch

• Configuring Gratuitous ARP
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qos-adjust-hierarchical

Syntax qos-adjust-hierarchical [interface-set];

Hierarchy Level [edit dynamic-profiles dynamic-profile-name access-cac interface $junos-interface-name]

Release Information Statement introduced in Junos OS Release 17.2R1.

Description Specify that multicast QoS adjustments received on the subscriber contribute to

hierarchical QoS adjustments.

Options interface-set—(Optional) Specify that the immediate parent interface-set receive QoS

adjustments.

NOTE: Foranymulticast-enabled interface,onlydirectlystacked interface-set
parents are adjusted. The following scenario is not supported:
multicast-enabled client interface is stacked over a VLAN interface and the
VLAN interface in turn is stacked over and interface-set.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring the Minimum Adjusted Shaping Rate on Scheduler Nodes for Subscribers

on page 145
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queue (Global Queues)

Syntax queue queue-number class-name;

Hierarchy Level [edit class-of-service forwarding-classes]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in JunosOSRelease 14.2 for PTX Series Packet Transport Routers.

Description Specify the output transmission queue to which to map all input from an associated

forwarding class.

On M120, M320, MX Series, T Series routers and on EX Series switches, this statement

enables you to configure up to eight forwarding classes with one-to-onemapping to

output queues. If you want to configure up to 16 forwarding classes with multiple

forwarding classesmapped to single output queues, include the class statement instead

of the queue statement at the [edit class-of-service forwarding-classes] hierarchy level.

Options class-name—Name of forwarding class.

queue-number—Output queue number.

Range: 0 through 7. For M Series routers and some T Series router PICs, 0 through 3.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring a Custom Forwarding Class for Each Queue

• class (Forwarding Classes)
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radius (Access Profile)

Syntax radius {
accounting-server [ ip-address ];
attributes {
exclude
...

}
ignore {
framed-ip-netmask;
input-filter;
logical-system-routing-instance;
output-filter;

}
}
authentication-server [ ip-address ];
options {
accounting-session-id-format (decimal | description);
calling-station-id-delimiter delimiter-character;
calling-station-id-format {
agent-circuit-id;
agent-remote-id;
interface-description;
nas-identifier;

}
chap-challenge-in-request-authenticator;
client-accounting-algorithm (direct | round-robin);
client-authentication-algorithm (direct | round-robin);
coa-dynamic-variable-validation;
ethernet-port-type-virtual;
interface-description-format {
exclude-adapter;
exclude-channel;
exclude-sub-interface;

}
ip-address-change-notifymessage;
juniper-dsl-attributes;
nas-identifier identifier-value;
nas-port-extended-format {
adapter-widthwidth;
ae-widthwidth;
port-widthwidth;
slot-widthwidth;
stacked-vlan-widthwidth;
vlan-widthwidth;
atm {
adapter-widthwidth;
port-widthwidth:
slot-widthwidth;
vci-widthwidth:
vpi-widthwidth;

}
}
nas-port-id-delimiter delimiter-character;
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nas-port-id-format {
agent-circuit-id;
agent-remote-id;
interface-description;
interface-text-description;
nas-identifier;
order {
agent-circuit-id;
agent-remote-id;
interface-description;
interface-text-description;
nas-identifier;
postpend-vlan-tags;

}
postpend-vlan-tags;

}
nas-port-type {
ethernet {
port-type;

}
}
revert-interval interval;
service-activation {
dynamic-profile (optional-at-login | required-at-login);
extensible-service (optional-at-login | required-at-login);

}
vlan-nas-port-stacked-format;

}
preauthentication-server ip-address;

}

Hierarchy Level [edit access profile profile-name]

Release Information Statement introduced in Junos OS Release 9.1.

Statement introduced in Junos OS Release 9.1 for EX Series switches.

Description Configure the RADIUS parameters that the router uses for AAA authentication and

accounting for subscribers.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

admin—To view this statement in the configuration.

admin-control—To add this statement to the configuration.

Related
Documentation

• Configuring RADIUS Server Parameters for Subscriber Access

• RADIUS Server Options for Subscriber Access
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radius-server

Syntax radius-server server-address {
accounting-port port-number;
accounting-retry number;
accounting-timeout seconds;
dynamic-request-port
max-outstanding-requests value;
port port-number;
preauthentication-port port-number;
preauthentication-secret password;
retry attempts;
routing-instance routing-instance-name;
secret password;
source-address source-address;
timeout seconds;

}

Hierarchy Level [edit access],
[edit access profile profile-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

dynamic-request-port option added in Junos OS Release 14.2 for MX Series routers.

preauthentication-port and preauthentication-secret options added in Junos OS Release

15.1 for MX Series routers.

Support for IPv6 server-address introduced in Junos OS Release 16.1.

Description Configure RADIUS for subscriber access management, L2TP, or PPP.

To configure multiple RADIUS servers, includemultiple radius-server statements. The

servers are tried in order and in a round-robin fashion until a valid response is received

from one of the servers or until all the configured retry limits are reached.

Options server-address—IPv4 or IPv6 address of the RADIUS server.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

system—To view this statement in the configuration.

system-control—To add this statement to the configuration.

Related
Documentation

Configuring RADIUS Authentication for L2TP•

• Configuring the PPP Authentication Protocol

• Configuring Router or Switch Interaction with RADIUS Servers

• Configuring Authentication and Accounting Parameters for Subscriber Access

• show network-access aaa statistics
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• clear network-access aaa statistics

range (Address-Assignment Pools)

Syntax range range-name {
high upper-limit;
low lower-limit;
prefix-length prefix-length;

}

Hierarchy Level [edit access address-assignment pool pool-name family (inet | inet6)]

Release Information Statement introduced in Junos OS Release 9.0.

IPv6 support introduced in Junos OS Release 10.0.

Statement introduced in Junos OS Release 12.3 for EX Series switches.

Description Configure a named range of IPv4 addresses or IPv6 prefixes, used within an

address-assignment pool.

Options high upper-limit—Upper limit of an address range or IPv6 prefix range.

low lower-limit—Lower limit of an address range or IPv6 prefix range.

prefix-length prefix-length—Assigned length of the IPv6 prefix.

range-name—Name assigned to the range of IPv4 addresses or IPv6 prefixes.

Required Privilege
Level

admin—To view this statement in the configuration.

admin-control—To add this statement to the configuration.

Related
Documentation

• Address-Assignment Pools Overview

• Configuring Address-Assignment Pools
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ranges (Dynamic VLAN)

Syntax ranges (any | low-tag)-(any | high-tag);

Hierarchy Level [edit interfaces interface-name auto-configure vlan-ranges dynamic-profile profile-name]

Release Information Statement introduced in Junos OS Release 9.5.

Description Configure VLAN ranges for dynamic, auto-sensed VLANs.

Options any—The entire VLAN range.

low-tag—The lower limit of the VLAN range.

high-tag—The upper limit of the VLAN range.

Range: 1 through 4094

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring an Interface to Use the Dynamic Profile Configured to Create Single-Tag

VLANs
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rewrite-rules (Definition)

Syntax rewrite-rules {
type rewrite-name {
import (rewrite-name | default);
forwarding-class class-name {
loss-priority level code-point [ aliases ] [ bit-patterns ];

}
}

}

Hierarchy Level [edit class-of-service]

Release Information Statement introduced before Junos OS Release 7.4.

ieee-802.1ad option introduced in Junos OS Release 9.2.

Description Specify a rewrite-rules mapping for the traffic that passes through all queues on the

interface.

Options rewrite-name—Name of a rewrite-rulesmapping.

type—Traffic type.

Values: dscp, dscp-ipv6, exp, ieee-802.1, ieee-802.1ad, inet-precedence

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Rewrite Rules
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rewrite-rules (Interfaces)

Syntax rewrite-rules {
dscp (rewrite-name | default) protocol (inet-both | inet-outer | mpls);
dscp-ipv6 (rewrite-name | default) protocol mpls;
exp (rewrite-name | default) protocol protocol-types;
exp-push-push-push default;
exp-swap-push-push default;
ieee-802.1 (rewrite-name | default) vlan-tag (outer | outer-and-inner);
ieee-802.1ad (rewrite-name | default) vlan-tag (outer | outer-and-inner);
inet-precedence (rewrite-name | default) protocol (inet-both | inet-outer | mpls);

}

Hierarchy Level [edit class-of-service interfaces interface-name],
[edit class-of-service interfaces interface-name unit logical-unit-number]

Release Information Statement introduced before Junos OS Release 7.4.

Description Associate a rewrite-rules configuration or default mapping with a specific interface.

The [edit class-of-service interfaces interface-name] hierarchy level is not supported on

M Series routers.

The [edit class-of-service interfaces interface-name unit logical-unit-number] hierarchy

level is not supported on ACX Series routers.

IntegratedBridgingandRouting (IRB) interfacesare used to tie together Layer 2 switched

and Layer 3 routed domains on MX routers. MX routers support classifiers and rewrite

rules on the IRB interface at the [edit class-of-service interfaces irb unit

logical-unit-number] level of the hierarchy. All types of classifiers and rewrite rules are

allowed, including IEEE 802.1p.

NOTE: The IRB classifiers and rewrite rules are used only for routed packets;
in otherwords, it is for traffic that originated in the Layer 2domain and is then
routed through IRB into theLayer3domain, or viceversa.Only IEEEclassifiers
and IEEE rewrite rules are allowed for pure Layer 2 interfaces within a bridge
domain.

On an MX Series router and on an EX Series switch, exp-push-push-push,

exp-swap-push-push, and frame-relay-deare not supported onan integrated routing and

bridging (IRB) interface.

On an ACX Series router, only the outer tag is supported for dscp, inet-precedence, and

ieee802.1.

OnM Series routers only, if you include the control-word statement at the [edit protocols

l2circuit neighbor address interface interface-name] hierarchy level, the software cannot

rewrite MPLS EXP bits.
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For IQ PICs, you can configure only one IEEE 802.1 rewrite rule on a physical port. All

logical ports (units) on that physical port should apply the same IEEE 802.1 rewrite rule.

On M320 and T Series routers (except for T4000 routers with Type 5 FPCs), for a single

interface, you cannot enable a rewrite rule on a subset of forwarding classes. Youmust

assign a rewrite rule to either none of the forwarding classes or all of the forwarding

classes. When you assign a rewrite rule to a subset of forwarding classes, the commit

does not fail, and the subset of forwarding classes works as expected. However, the

forwarding classes to which the rewrite rule is not assigned are rewritten to all zeros.

For example, if you configure a Differentiated Services code point (DSCP) rewrite rule,

the bits in the forwarding classes towhich you do not assign the rewrite rule are rewritten

to 000000. If you configure an IP precedence rewrite rule, the bits in the forwarding

classes to which you do not assign the rewrite rule are rewritten to 000.

Options rewrite-name—Name of a rewrite-rulesmapping configured at the [edit class-of-service

rewrite-rules] hierarchy level.

default—The default mapping.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Rewrite Rules

• rewrite-rules (Definition) on page 362

• Applying Rewrite Rules to Output Logical Interfaces
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routing-instances (Multiple Routing Entities)

Syntax routing-instances routing-instance-name { ... }

Hierarchy Level [edit],
[edit logical-systems logical-system-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure an additional routing entity for a router. You can create multiple instances of

BGP, IS-IS, OSPF, OSPFv3, and RIP for a router. You can also create multiple routing

instances for separating routing tables, routing policies, and interfaces for individual

wholesale subscribers (retailers) in a Layer 3 wholesale network.

Each routing instance consist of the following:

• A set of routing tables

• A set of interfaces that belong to these routing tables

• A set of routing option configurations

Each routing instance has a unique name and a corresponding IP unicast table. For

example, if youconfigurea routing instancewith thenamemy-instance, its corresponding

IP unicast table is my-instance.inet.0. All routes formy-instance are installed into

my-instance.inet.0.

Routes are installed into the default routing instance inet.0 by default, unless a routing

instance is specified.

In Junos OS Release 9.0 and later, you can no longer specify a routing-instance name of

master,default, orbgpor includespecial characterswithin thenameofa routing instance.

In Junos OS Release 9.6 and later, you can include a slash (/) in a routing-instance name

only if a logical system is not configured. That is, you cannot include the slash character

ina routing-instancename if a logical systemother than thedefault is explicitly configured.

Routing-instance names, further, are restricted from having the form __.*__ (beginning

and endingwith underscores). The colon : character cannot be usedwhenmultitopology

routing (MTR) is enabled.

Default Routing instances are disabled for the router.

Options routing-instance-name—Nameof the routing instance.Thismustbeanon-reservedstring

of not more than 128 characters.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

365Copyright © 2017, Juniper Networks, Inc.

Chapter 10: Configuration Statements



Related
Documentation

• Example: Configuring Interprovider Layer 3 VPN Option A

• Example: Configuring Interprovider Layer 3 VPN Option B

• Example: Configuring Interprovider Layer 3 VPN Option C

scheduler (Scheduler Map)

Syntax scheduler scheduler-name;

Hierarchy Level [edit class-of-service scheduler-mapsmap-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.2 for ACX Series Routers.

Description Associate a scheduler with a scheduler map.

Options scheduler-name—Name of the scheduler configuration block.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Schedulers
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scheduler-map (Interfaces and Traffic-Control Profiles)

Syntax scheduler-mapmap-name;

Hierarchy Level [edit class-of-service interfaces interface-name],
[edit class-of-service interfaces interface-name unit logical-unit-number],
[edit class-of-service traffic-control-profiles]

Release Information Statement introduced before Junos OS Release 7.4.

Description For Gigabit Ethernet IQ, Channelized IQ PICs, and FRF.15 and FRF.16 LSQ interfaces only,

associate a scheduler map namewith an interface or with a traffic-control profile.

For channelized OC12 intelligent queuing (IQ), channelized T3 IQ, channelized E1 IQ, and

Gigabit Ethernet IQ interfaces only, you can associate a scheduler map namewith a

logical interface.

Options map-name—Name of the scheduler map.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Schedulers

• Oversubscribing Interface Bandwidth

• output-traffic-control-profile on page 334
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scheduler-maps (For Most Interface Types)

Syntax scheduler-maps {
map-name {
forwarding-class class-name scheduler scheduler-name;

}
}

Hierarchy Level [edit class-of-service]

Release Information Statement introduced before Junos OS Release 7.4.

Description Specify a scheduler map name and associate it with the scheduler configuration and

forwarding class.

Options map-name—Name of the scheduler map.

The remaining statements are explained separately. See CLI Explorer.

See Configuring Schedulers .

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.
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schedulers (CoS)

Syntax schedulers {
scheduler-name {
adjust-minimum rate;
adjust-percent percentage;
buffer-size (seconds | percent percentage | remainder | temporalmicroseconds);
drop-profile-map loss-priority (any | low | medium-low | medium-high | high) protocol
(any | non-tcp | tcp) drop-profile profile-name;

excess-priority [ low | medium-low | medium-high | high | none];
excess-rate (percent percentage | proportion value);
priority priority-level;
shaping-rate (percent percentage | rate);
transmit-rate (percent percentage | rate | remainder) <exact | rate-limit>;

}
}

Hierarchy Level [edit class-of-service]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1X48 for PTX Series routers.

Description Specify the scheduler name and parameter values.

Options scheduler-name—Name of the scheduler to be configured.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• How Schedulers Define Output Queue Properties

• Default Schedulers Overview

• Configuring Schedulers

• Configuring a Scheduler
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secret

Syntax secret password;

Hierarchy Level [edit access profile profile-name radius-server server-address],
[edit access radius-disconnect client-address],
[edit access radius-server server-address]

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 password to usewith the RADIUS server. The secret password used by the

local router or switch must match that used by the server.

Options password—Password to use; it can include spaces if the character string is enclosed in

quotation marks.

Required Privilege
Level

system—To view this statement in the configuration.

system-control—To add this statement to the configuration.

Related
Documentation

• Configuring Authentication and Accounting Parameters for Subscriber Access

• Configuring Router or Switch Interaction with RADIUS Servers

• Example: Configuring CHAP Authentication with RADIUS

• Configuring RADIUS Authentication for L2TP

• Configuring the RADIUS Disconnect Server for L2TP
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server (Dynamic PPPoE)

Syntax server;

Hierarchy Level [edit dynamic-profiles profile-name interfaces pp0 unit “$junos-interface-unit”
pppoe-options]

Release Information Statement introduced in Junos OS Release 10.1.

Description In adynamicprofile, configure the router toactasaPPPoEserver, also knownasa remote

access concentrator, when a PPPoE logical interface is dynamically created.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring a PPPoE Dynamic Profile

• Subscriber Interfaces and PPPoE Overview
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server-group

Syntax server-group {
server-group-name {
server-ip-address;

}
}

Hierarchy Level [edit forwarding-options dhcp-relay],
[edit forwarding-options dhcp-relay dhcpv6],
[edit logical-systems logical-system-name forwarding-options dhcp-relay],
[edit logical-systems logical-system-name forwarding-options dhcp-relay dhcpv6],
[edit logical-systems logical-system-name routing-instances routing-instance-name
forwarding-options dhcp-relay],

[edit logical-systems logical-system-name routing-instances routing-instance-name
forwarding-options dhcp-relay dhcpv6],

[edit routing-instances routing-instance-name forwarding-options dhcp-relay],
[edit routing-instances routing-instance-name forwarding-options dhcp-relay dhcpv6]

Release Information Statement introduced in Junos OS Release 8.3.

Support at the [edit ... dhcpv6] hierarchy levels introduced in Junos OS Release 11.4.

Statement introduced in Junos OS Release 12.1 for EX Series switches.

Description Specify the name of a group of DHCP server addresses for use by the extended DHCP

relayagent.Use thestatementat the [edit ... dhcpv6]hierarchy levels toconfigureDHCPv6

support.

Options server-group-name—Name of the group of DHCP or DHCPv6 server addresses.

server-ip-address—IP address of the DHCP server belonging to this named server group.

Use IPv6addresseswhenconfiguringDHCPv6support.Youcanconfigureamaximum

of five IP addresses in each named server group.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• dhcp-relay on page 250

• Extended DHCP Relay Agent Overview

• Configuring Named Server Groups
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shaping-rate (Applying to an Interface)

Syntax shaping-rate rate;

Hierarchy Level [edit class-of-service interfaces interface-name],
[edit class-of-service interfaces interface-name unit logical-unit-number]

Release Information Statement introduced before Junos OS Release 7.4.

[edit class-of-service interfaces interface-name]hierarchy level added in JunosOSRelease

7.5.

Statement introduced in Junos OS Release 13.2 on PTX Series Packet Transport Routers.

Statement introduced in Junos OS Release 17.3 on PTX10008 Routers.

Description For logical interfaces onwhich you configure packet scheduling, configure traffic shaping

by specifying the amount of bandwidth to be allocated to the logical interface. Applying

a shaping rate can help ensure that higher-priority services do not starve lower-priority

services.

For physical interfaces, configure traffic shaping based on the rate-limited bandwidth of

the total interface bandwidth.

Logical and physical interface traffic shaping rates are mutually exclusive. This means

you can include the shaping-rate statement at the [edit class-of-service interfaces

interface-name] hierarchy level or at the [edit class-of-service interfaces interface-name

unit logical-unit-number] hierarchy level, but not at both.

NOTE: For MX Series routers and for EX Series switches, the shaping rate
value for the physical interface at the [edit class-of-service interfaces

interface-name] hierarchy level must be aminimum of 160 Kbps. If the value

is less than the sum of the logical interface guaranteed rates, you cannot
apply the shaping rate to a physical interface.

For PTX Series routers, the shaping rate value for the physical interface at
the [edit class-of-service interfaces interface-name] hierarchy level must be a

minimum of 1 Gbps and an incremental granularity of 0.1 percent of the
physical interface speed after that (for example, 10 Mbps increments on a
10 Gbps interface).

For T4000 routers with Type 5 FPCs, the shaping rate value for the physical
interfacemustbeaminimumof292Kbps.Themaximumvalueofshaping-rate

is limited by themaximum transmission rate of the interface.

Alternatively, you can configure a shaping rate for a logical interface and oversubscribe

thephysical interfaceby including the shaping-rate statementat the [edit class-of-service

traffic-control-profiles] hierarchy level. With this configuration approach, you can
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independently control the delay-buffer rate, as described inOversubscribing Interface

Bandwidth.

For FRF.15 and FRF.16 bundles on link services interfaces, only shaping rates based on

percentage are supported.

Default If you do not include this statement at the [edit class-of-service interfaces interface-name

unit logical-unit-number] hierarchy level, the default logical interface bandwidth is the

average of unused bandwidth for the number of logical interfaces that require default

bandwidth treatment. If you do not include this statement at the [edit class-of-service

interfaces interface-name] hierarchy level, the default physical interface bandwidth is the

average of unused bandwidth for the number of physical interfaces that require default

bandwidth treatment.

Options rate—Peak rate, in bits per second (bps). You can specify a value in bits per second either
as a complete decimal number or as a decimal number followedby the abbreviation

k (1000),m (1,000,000), or g (1,000,000,000).

Range: 1000 through 6,400,000,000,000 bps.

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000 bps. Beginning with Junos OS Release 14.1, the upper
limit is 6,400,000,000,000 bps.

NOTE: ForallMXSeriesandEXSeries interfaces, the ratecanbefrom65,535
to 6,400,000,000,000 bps.

For all PTX Series interfaces, the rate can be from 1,000,000,000
to 160,000,000,000bps in increments of 0.1 percent of the interface speed.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Applying Scheduler Maps Overview

• Configuring Virtual LAN Queuing and Shaping on PTX Series Routers

Copyright © 2017, Juniper Networks, Inc.374

Hierarchical Class of Service Feature Guide



shaping-rate (Limiting Excess Bandwidth Usage)

Syntax shaping-rate (percent percentage | rate) <burst-size bytes>;

Hierarchy Level [edit class-of-service schedulers scheduler-name]

Release Information Statement introduced before Junos OS Release 7.4.

The burst-size option added for MIC and MPC interfaces on MX Series routers in Junos

OS Release 11.4.

Statement introduced in Junos OS Release 12.2 for ACX Series Routers.

Description Define a limit on excess bandwidth usage .

The transmit-rate statement at the [edit class-of-service schedulers scheduler-name]

hierarchy level configures theminimumbandwidthallocated toaqueue.The transmission

bandwidth can be configured as an exact value or allowed to exceed the configured rate

if additional bandwidth is available from other queues.

Configure the shaping rate as an absolutemaximumusage and not the additional usage

beyond the configured transmit rate.

Default If you do not include this statement, the default shaping rate is 100 percent, which is the

same as no shaping at all.

Options percent percentage—Shaping rate as a percentage of the available interface bandwidth.

Range: 0 through 100 percent

rate—Peak rate, in bits per second (bps). You can specify a value in bits per second either

as a complete decimal number or as a decimal number followedby the abbreviation

k (1000),m (1,000,000), or g (1,000,000,000).

Range: 3200 through 6,400,000,000,000 bps

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000 bps. Beginning with Junos OS Release 14.1, the upper
limit is 6,400,000,000,000 bps.

burst-size bytes—Maximum burst size, in bytes. The burst value determines the number

of ratecredits that canaccruewhen thequeueor scheduler node isheld in the inactive

round robin.

Range: 0 through 1,000,000,000

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.
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Related
Documentation

• Applying Scheduler Maps Overview
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shaping-rate (Oversubscribing an Interface)

Syntax shaping-rate (percent percentage | rate) <burst-size bytes>;

Hierarchy Level [edit class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 7.6.

Option burst-size introduced for Enhanced Queuing (EQ) DPC interfaces on MX Series

routers in Junos OS Release 9.4.

Option burst-size option introduced for MIC and MPC interfaces on MX Series routers in

Junos OS Release 11.4.

Option burst-size introduced for IQ2 and IQ2E interfaces in Junos OS Release 12.3.

Statement introduced for PTX Series Packet Transport Routers in Junos OS Release 16.1.

PTXSeries Packet Transport Routers do not support the burst-size option or defining the

shaping-rate as a percentage.

Description For Gigabit Ethernet IQ, Channelized IQ PIC, FRF.15 and FRF.16 LSQ interfaces, and for

EQ DPC, MIC, and MPC interfaces on MX Series routers, configure a shaping rate for a

logical interface. You can also configure an optional burst size for a logical interface on

EQ DPC interfaces and on IQ2 and IQ2E PIC interfaces. This can help to ensure that

higher-priority services do not starve lower-priority services.

For physical interfaces on T4000 router interfaces on Type 5 FPCs and on PTX Series

routers, configure traffic shaping rate.

Thesumof the shaping rates for all logical interfaceson thephysical interfacecanexceed

the physical interface bandwidth. This practice is known as oversubscription of the peak

information rate (PIR).

Default The default behavior depends on various factors. For more information, see

Oversubscribing Interface Bandwidth.

Options percent percentage—For LSQ interfaces, shaping rate as a percentage of the available

interface bandwidth.

Range: 1 through 100 percent

rate—For IQ and IQ2 interfaces, and T4000 routers with Type 5 FPCs, peak shaping rate,

in bits per second (bps). You can specify a value in bits per second either as a

complete decimal number or as a decimal number followed by the abbreviation

k (1000),m (1,000,000), or g (1,000,000,000).

Range:

• IQ and IQ2 interfaces—1000 through 6,400,000,000,000 bps

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000bps.Beginningwith JunosOSRelease 14.1, theupper
limit is 6,400,000,000,000 bps.
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• T4000 routers with Type 5 FPCs—The shaping rate value for the physical interface

must be aminimum of 292 Kbps. Themaximum value of shaping-rate is limited

by the maximum transmission rate of the interface.

burst-size bytes—(Optional) Maximum burst size, in bytes.

Range: 0 through 1,000,000,000

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

• Oversubscribing Interface Bandwidth

• output-traffic-control-profile on page 334
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shaping-rate-excess-high

Syntax shaping-rate-excess-high rate [ burst-size bytes ];

Hierarchy Level [edit class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 10.1.

Description For MIC and MPC interfaces on MX Series routers, configure a shaping rate and optional

burst size for high-priority excess traffic. This canhelp tomake surehigher priority services

do not starve lower priority services.

Default If youdonot include this statement, thedefault shaping rate for this priority is determined

by the shaping-rate statement in the traffic control profile.

Options rate—Peak rate, in bits per second (bps). You can specify a value in bits per second either

as a complete decimal number or as a decimal number followedby the abbreviation

k (1000),m (1,000,000), or g (1,000,000,000).

Range: 1000 through 6,400,000,000,000

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000 bps. Beginning with Junos OS Release 14.1, the upper
limit is 6,400,000,000,000 bps.

Default: None

burst-size bytes—Maximum burst size, in bytes.

Range: 0 through 1,000,000,000

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Per-Priority Shaping on MIC and MPC Interfaces Overview

• Oversubscribing Interface Bandwidth

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

• shaping-rate-excess-low on page 380

• shaping-rate-priority-high on page 381

• shaping-rate-priority-low on page 382

• shaping-rate-priority-medium on page 383

379Copyright © 2017, Juniper Networks, Inc.

Chapter 10: Configuration Statements



shaping-rate-excess-low

Syntax shaping-rate-excess-low rate [ burst-size bytes ];

Hierarchy Level [edit class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 10.1.

Description For MIC and MPC interfaces on MX Series routers, configure a shaping rate and optional

burst size for low-priority excess traffic. This canhelp tomake sure higher priority services

do not starve lower priority services.

Default If youdonot include this statement, thedefault shaping rate for this priority is determined

by the shaping-rate statement in the traffic control profile.

Options rate—Peak rate, in bits per second (bps). You can specify a value in bits per second either

as a complete decimal number or as a decimal number followedby the abbreviation

k (1000),m (1,000,000), or g (1,000,000,000).

Range: 1000 through 6,400,000,000,000

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000 bps. Beginning with Junos OS Release 14.1, the upper
limit is 6,400,000,000,000 bps.

Default: None

burst-size bytes—Maximum burst size, in bytes.

Range: 0 through 1,000,000,000

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Per-Priority Shaping on MIC and MPC Interfaces Overview

• Oversubscribing Interface Bandwidth

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

• shaping-rate-excess-high on page 379

• shaping-rate-priority-high on page 381

• shaping-rate-priority-low on page 382

• shaping-rate-priority-medium on page 383
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shaping-rate-priority-high

Syntax shaping-rate-priority-high rate [ burst-size bytes ];

Hierarchy Level [edit class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 10.1.

Description For MIC and MPC interfaces on MX Series routers, configure a shaping rate and optional

burst size for high priority traffic. This can help to make sure higher priority services do

not starve lower priority services.

Default If youdonot include this statement, thedefault shaping rate for this priority is determined

by the shaping-rate statement in the traffic control profile.

Options rate—Peak rate, in bits per second (bps). You can specify a value in bits per second either

as a complete decimal number or as a decimal number followedby the abbreviation

k (1000),m (1,000,000), or g (1,000,000,000).

Range: 1000 through 6,400,000,000,000

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000 bps. Beginning with Junos OS Release 14.1, the upper
limit is 6,400,000,000,000 bps.

Default: None

burst-size bytes—Maximum burst size, in bytes.

Range: 0 through 1,000,000,000

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Per-Priority Shaping on MIC and MPC Interfaces Overview

• Oversubscribing Interface Bandwidth

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

• shaping-rate-excess-high on page 379

• shaping-rate-excess-low on page 380

• shaping-rate-priority-low on page 382

• shaping-rate-priority-medium on page 383
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shaping-rate-priority-low

Syntax shaping-rate-priority-low rate [ burst-size bytes ];

Hierarchy Level [edit class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 10.1.

Description For MIC and MPC interfaces on MX Series routers, configure a shaping rate and optional

burst size for low priority traffic. This can help tomake sure higher priority services do not

starve lower priority services.

Default If youdonot include this statement, thedefault shaping rate for this priority is determined

by the shaping-rate statement in the traffic control profile.

Options rate—Peak rate, in bits per second (bps). You can specify a value in bits per second either

as a complete decimal number or as a decimal number followedby the abbreviation

k (1000),m (1,000,000), or g (1,000,000,000).

Range: 1000 through 6,400,000,000,000

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000 bps. Beginning with Junos OS Release 14.1, the upper
limit is 6,400,000,000,000 bps.

Default: None

burst-size bytes—Maximum burst size, in bytes.

Range: 0 through 1,000,000,000

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Per-Priority Shaping on MIC and MPC Interfaces Overview

• Oversubscribing Interface Bandwidth

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

• shaping-rate-excess-high on page 379

• shaping-rate-excess-low on page 380

• shaping-rate-priority-high on page 381

• shaping-rate-priority-medium on page 383
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shaping-rate-priority-medium

Syntax shaping-rate-priority-medium rate [ burst-size bytes ];

Hierarchy Level [edit class-of-service traffic-control-profiles profile-name]

Release Information Statement introduced in Junos OS Release 10.1.

Description For MIC and MPC interfaces on MX Series routers, configure a shaping rate and optional

burst size for medium priority traffic. This can help to make sure higher priority services

do not starve lower priority services.

Default If youdonot include this statement, thedefault shaping rate for this priority is determined

by the shaping-rate statement in the traffic control profile.

Options rate—Peak rate, in bits per second (bps). You can specify a value in bits per second either

as a complete decimal number or as a decimal number followedby the abbreviation

k (1000),m (1,000,000), or g (1,000,000,000).

Range: 1000 through 6,400,000,000,000

NOTE: Through Junos OS Release 13.3, the upper limit is
160,000,000,000 bps. Beginning with Junos OS Release 14.1, the upper
limit is 6,400,000,000,000 bps.

Default: None

burst-size bytes—Maximum burst size, in bytes.

Range: 0 through 1,000,000,000

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Per-Priority Shaping on MIC and MPC Interfaces Overview

• Oversubscribing Interface Bandwidth

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

• shaping-rate-excess-high on page 379

• shaping-rate-excess-low on page 380

• shaping-rate-priority-high on page 381

• shaping-rate-priority-low on page 382
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shared-bandwidth-policer (Configuring)

Syntax shared-bandwidth-policer;

Hierarchy Level [edit firewall policer policer-name],
[edit firewall three-color-policer policer-name],
[edit firewall hierarchical-policer policer-name]

Release Information Statement introduced in Junos OS Release 11.2.

Support for MX Series MPC and MIC interfaces added in Junos OS Release 12.1.

Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

Description Policer instances share bandwidth. This enables configuration of interface-specific

policers applied on an aggregated Ethernet bundle or an aggregated SONET bundle to

match the effective bandwidth and burst-size to user-configured values. This feature is

supported on the following platforms: T Series routers, M120, M10i, M7i (CFEB-E only),

M320 (SFPC only), MX240,MX480, andMX960with DPC,MIC, andMPC interfaces and

EX Series switches.

NOTE: This statement is not supported on T4000 Type 5 FPCs.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Policer Support for Aggregated Ethernet Interfaces Overview
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shared-instance

Syntax shared-instance instance-name;

Hierarchy Level [edit class-of-service interfaces interface-name unit logical-unit-number
input-traffic-control-profile],

[edit class-of-service interfaces interface-name unit logical-unit-number
output-traffic-control-profile]

Release Information Statement introduced in Junos OS Release 7.6.

Description ForGigabit Ethernet IQ2and IQ2EPICsonly, apply a shared traffic schedulingandshaping

profile to the logical interface.

Options instance-name—Name of the shared scheduler and shaper to be applied to this interface

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Shaping on 10-Gigabit Ethernet IQ2 PICs

• traffic-control-profiles on page 395

385Copyright © 2017, Juniper Networks, Inc.

Chapter 10: Configuration Statements



shared-scheduler

Syntax shared-scheduler;

Hierarchy Level [edit interfaces interface-name]

Release Information Statement introduced in Junos OS Release 7.6.

Description ForGigabit Ethernet IQ2PICsonly, enable sharedschedulersandshaperson this interface.

This statement and the per-unit-scheduler statement are mutually exclusive. Even so,

you can configure one logical interface for each shared instance. This effectively provides

the functionality of per-unit scheduling.

ForGigabit Ethernet IQ2andEthernetEnhanced IQ2(IQ2E)PICsonM320 routers, enable

shared schedulers on aggregated Ethernet interfaces in link protection mode.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Traffic Control Profiles for Shared Scheduling and Shaping

• Configuring Shaping on 10-Gigabit Ethernet IQ2 PICs

• Configuring Shared Scheduling on Aggregated Ethernet Interfaces

• traffic-control-profiles on page 395
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simple-filter (Applying to an Interface)

Syntax simple-filter {
input filter-name;

}

Hierarchy Level [edit interfaces interface-name unit logical-unit-number family inet],
[edit logical-systems logical-system-name interfaces interface-nameunit logical-unit-number
family inet]

Release Information Statement introduced in Junos OS Release 7.6.

Description Apply a simple filter to an interface. You can apply simple filters to the family inet only,

and only in the input direction.

Options input filter-name—Name of one filter to evaluate when packets are received on the

interface.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Multifield Classifiers

• filter (Applying to an Interface)
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simple-filter

Syntax simple-filter filter-name {
term term-name {
from {
match-conditions;

}
then {
forwarding-class class-name;
loss-priority (high | low | medium);

}
}

}

Hierarchy Level [edit firewall family inet],
[edit logical-systems logical-system-name firewall family inet]

Release Information Statement introduced in Junos OS Release 7.6.

Logical systems support introduced in Junos OS Release 9.3.

Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

Description Configure simple filters.

Options filter-name—Name that identifies the simple filter. The namemust be a non-reserved

stringofnotmore than64characters.Nospecial charactersare restricted.To include

spaces in the name, enclose them in quotation marks (“ ”).

from—Match packet fields to values. If the from option is not included, all packets are

considered tomatch and the actions and actionmodifiers in the then statement are

taken.

match-conditions—One or more conditions to use to make amatch.

term term-name—Define a simple-filter term. The name that identifies the term can

contain letters, numbers, and hyphens (-), and can be up to 255 characters long. To

include spaces in the name, enclose them in quotation marks (“ ”).

then—Actions to takeonmatchingpackets. If the thenoption is not includedandapacket

matches all the conditions in the from statement, the packet is accepted.

NOTE: Only forwarding-class and loss-priority are valid actions in a simple

filter configuration.

Required Privilege
Level

firewall—To view this statement in the configuration.

firewall-control—To add this statement to the configuration.
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Related
Documentation

• simple-filter (Applying to an Interface) on page 387

• Simple Filter Overview

• How Simple Filters Evaluate Packets

• Guidelines for Configuring Simple Filters

• Guidelines for Applying Simple Filters

site-identifier (VPLS)

Syntax site-identifier identifier;

Hierarchy Level [edit logical-systems logical-system-name routing-instances routing-instance-nameprotocols
vpls site site-name],

[edit routing-instances routing-instance-name protocols vpls site site-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Specify the numerical identifier for the local VPLS site.

Options identifier—Specify the numerical identifier for the local VPLS site. The identifier must be

an unsigned 16-bit number greater than zero.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring VPLS Routing Instances
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stacked-vlan-tagging

Syntax stacked-vlan-tagging;

Hierarchy Level [edit interfaces interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.2 for ACX Series Universal Access Routers.

Description For Gigabit Ethernet IQ interfaces, Gigabit Ethernet, 10-Gigabit Ethernet LAN/WAN PIC,

and 100-Gigabit Ethernet Type 5 PIC with CFP, enable stacked VLAN tagging for all

logical interfaces on the physical interface.

For pseudowire subscriber interfaces, enable stackedVLAN tagging for logical interfaces

on the pseudowire service.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Stacking and Rewriting Gigabit Ethernet VLAN Tags Overview

• vlan-tags (Stacked VLAN Tags) on page 420

system

Syntax system { ... }

Hierarchy Level [edit]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 9.0 for EX Series switches.

Description Configure systemmanagement properties.

Required Privilege
Level

system—To view this statement in the configuration.

system-control—To add this statement to the configuration.

Related
Documentation

• SystemManagement Configuration Statements
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term (Simple Filter)

Syntax term term-name {
from {
match-conditions;

}
then {
forwarding-class class-name;
loss-priority (high | low | medium);

}
}

Hierarchy Level [edit firewall family inet simple-filter filter-name]

Release Information Statement introduced in Junos OS Release 7.6.

Description Define a simple filter term.

Options from—Match packet fields to values. If the from option is not included, all packets are

considered tomatch and the actions and actionmodifiers in the then statement are

taken.

match-conditions—One or more conditions to use to make amatch.

term-name—Name that identifies the term. The name can contain letters, numbers, and

hyphens (-), and can be up to 255 characters long. To include spaces in the name,

enclose it in quotation marks (“ ”).

then—Actions to takeonmatchingpackets. If the thenoption is not includedandapacket

matches all the conditions in the from statement, the packet is accepted. For CoS,

only the actions listed are allowed. These statements are explained separately.

Required Privilege
Level

firewall—To view this statement in the configuration.

firewall-control—To add this statement to the configuration.

Related
Documentation

• Multifield Classification

• Simple Filter Overview

• Firewall Filter Match Conditions for IPv4 Traffic

• Firewall Filter Match Conditions for IPv6 Traffic
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three-color-policer (Applying)

Syntax three-color-policer {
(single-rate | two-rate) policer-name;

}

Hierarchy Level [edit firewall family family-name filter filter-name term term-name then]
[edit logical-systems logical-system-name firewall family family-name filter filter-name term
term-name then]

Release Information Statement introduced in Junos OS Release 7.4.

single-rate statement added in Junos OS Release 8.2.

Logical systems support introduced in Junos OS Release 9.3.

Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

Description Apply a tricolor marking policer.

Options single-rate—Named tricolor policer is a single-rate policer.

two-rate—Named tricolor policer is a two-rate policer.

policer-name—Name of a tricolor policer.

Required Privilege
Level

firewall—To view this statement in the configuration.

firewall-control—To add this statement to the configuration.

Related
Documentation

• Configuring and Applying Tricolor Marking Policers

• Firewall Filter Nonterminating Actions

• Three-Color Policer Configuration Overview
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three-color-policer (Configuring)

Syntax three-color-policer policer-name | uid {
action {
loss-priority high then discard;

}
filter-specific;
logical-interface-policer;
physical-interface-policer;
shared-bandwidth-policer;
single-rate {
(color-aware | color-blind);
committed-burst-size bytes;
committed-information-rate bps;
excess-burst-size bytes;

}
two-rate {
(color-aware | color-blind);
committed-burst-size bytes;
committed-information-rate bps;
peak-burst-size bytes;
peak-information-rate bps;

}
}

Hierarchy Level [edit dynamic-profiles profile-name firewall],
[edit firewall],
[edit logical-systems logical-system-name firewall]

Release Information Statement introduced before Junos OS Release 7.4.

The action and single-rate statements added in Junos OS Release 8.2.

Logical systems support introduced in Junos OS Release 9.3.

Support at the [edit dynamic-profiles ... firewall] hierarchy level introduced in Junos OS

Release 11.4.

Description Configure a three-color policer.

Options policer-name—Name of the three-color policer. Reference this namewhen you apply the

policer to an interface.

uid—When you configure a policer at the [edit dynamic-profiles] hierarchy level, youmust

assign a variable UID as the policer name.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

firewall—To view this statement in the configuration.

firewall-control—To add this statement to the configuration.
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Related
Documentation

• Configuring and Applying Tricolor Marking Policers

• Three-Color Policer Configuration Guidelines

• Basic Single-Rate Three-Color Policers

• Basic Two-Rate Three-Color Policers

• Two-Color and Three-Color Logical Interface Policers

• Two-Color and Three-Color Physical Interface Policers

• Two-Color and Three-Color Policers at Layer 2
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traffic-control-profiles

Syntax traffic-control-profiles profile-name {
adjust-minimum rate;
atm-service (cbr | rtvbr | nrtvbr);
delay-buffer-rate (percent percentage | rate);
excess-rate (percent percentage | proportion value );
excess-rate-high (percent percentage | proportion value);
excess-rate-low (percent percentage | proportion value);
guaranteed-rate (percent percentage | rate) <burst-size bytes>;
max-burst-size cells;
overhead-accounting (frame-mode | cell-mode | frame-mode-bytes | cell-mode-bytes)
<bytes (byte-value)>;

peak-rate rate;
scheduler-mapmap-name;
shaping-rate (percent percentage | rate) <burst-size bytes>;
shaping-rate-excess-high rate [ burst-size bytes ];
shaping-rate-excess-low rate [ burst-size bytes ];
shaping-rate-priority-high rate [ burst-size bytes ];
shaping-rate-priority-low rate [ burst-size bytes ];
shaping-rate-priority-medium rate [ burst-size bytes ];
strict-priority-scheduler;
sustained-rate rate;

}

Hierarchy Level [edit class-of-service]

Release Information Statement introduced in Junos OS Release 7.6.

Description ForGigabit Ethernet IQ,Channelized IQPICs, FRF.15andFRF.16LSQ interfaces, Enhanced

Queuing (EQ)DPCs, andPTXSeries routers only, configure traffic shapingandscheduling

profiles. For Enhanced EQ PICs, EQ DPCs, and PTX Series routers only, you can include

the excess-rate statement.

Options profile-name—Name of the traffic-control profile.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Oversubscribing Interface Bandwidth

• Understanding Scheduling on PTX Series Routers

• output-traffic-control-profile on page 334

395Copyright © 2017, Juniper Networks, Inc.

Chapter 10: Configuration Statements

https://apps.juniper.net/cli-explorer/


traffic-manager

List of Syntax Syntax (MX Series) Configure Queue Monitoring on page 396

Syntax (MX Series, T Series) on page 396

Syntax (M Series) on page 396

Syntax (vSRX) on page 396

Syntax (MX Series)
Configure Queue

Monitoring

traffic-manager {
egress-shaping-overhead number;
ingress-shaping-overhead number;
mode {
egress-only;
ingress-and-egress;
session-shaping;

}
packet-timestamp {
enable;

}
queue-threshold {
fabric-queue {
priority high/low {
threshold threshold-percentage;

}
}
wan-queue {
priority high/medium-high/medium-low/low {
threshold threshold-percentage;

}
}

}
}

Syntax (MX Series, T
Series)

traffic-manager {
egress-shaping-overhead number;
ingress-shaping-overhead number;
mode {
egress-only;
ingress-and-egress;

}
}

Syntax (M Series) traffic-manager {
egress-shaping-overhead number;
ingress-shaping-overhead number;
mode {
egress-only;
ingress-and-egress;
session-shaping;

}
}

Syntax (vSRX) traffic-manager {

Copyright © 2017, Juniper Networks, Inc.396

Hierarchical Class of Service Feature Guide



egress-shaping-overhead number;
}

Hierarchy Level [edit chassis fpc slot-number],
[edit chassis fpc slot-number pic pic-number],
[edit chassis lcc number fpc slot-number pic pic-number] (Routing Matrix)

Release Information Statement introduced in Junos OS Release 8.3.

Description Enable CoS queuing, scheduling, and shaping on an L2TP session.

NOTE: Committing changes to traffic-manager automatically restarts any

necessary components (PICs, DPCs, or FPCs).
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Options queue-threshold—Enablemonitoring of Fabric andWAN queues.When the fabric-queue

statement is configured, an SNMP trap is generated whenever the fabric power

utilization exceeds the configured threshold value.

Whenwan-queue is configured, an SNMP trap is generated whenever theWAN queue

depth exceeds the configured threshold value.

egress-shaping-overheadnumber—When trafficmanagement (queueingandscheduling)

is configured on the egress side, the number of CoS shaping overhead bytes to add

to the packets on the egress interface.

Replace numberwith a value from -63 through 192 bytes.

For vSRX, replace numberwith a value from -62 through 192 bytes.

NOTE: The L2 headers (DA/SA + VLAN tags) are automatically a part of the
shaping calculation.

ingress-shaping-overheadnumber—WhenL2TPsessionshaping is configured, thenumber

of CoS shaping overhead bytes to add to the packets on the ingress side of the L2TP

tunnel to determine the shaped session packet length.

When session shaping is not configured and traffic management (queueing and

scheduling) is configured on the ingress side, the number of CoS shaping overhead

bytes to add to the packets on the ingress interface.

Replace numberwith a value from—63 through 192 bytes.

mode—Configure CoS traffic manager mode of operation. This option has the following

suboptions:

• egress-only—Enable CoS queuing and scheduling on the egress side for the PIC that

houses the interface. This is the default mode for an Enhanced Queueing (EQ) DPC

on MX Series routers.

NOTE: If ingress packet dropsare observedat ahigh rate for an IQ2or IQ2E
PIC, configure the traffic-manager statement to work in the egress-only

mode.

• ingress-and-egress—Enable CoS queueing and scheduling on both the egress and

ingress sides for the PIC. This is the default mode for IQ2 and IQ2E PICs on M Series

and T Series routers.

NOTE:

• For EQ DPCs, youmust configure the traffic-manager statement with

ingress-and-egressmode to enable ingress CoS on the EQ DPC.
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• EQ DPCs have 250ms of buffering, with only egress queueing (default
mode). When ingress-and-egress is configured, the buffer is partitioned

as 50ms for the ingress direction and 200ms for the egress direction.

• session-shaping—(MSeries routersonly)Configure the IQ2PICmode for session-aware

traffic shaping to enable L2TP session shaping.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring CoS for L2TP Tunnels on ATM Interfaces

• Enabling a Timestamp for Ingress and Egress Queue Packets

• show interfaces queue on page 512
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transmit-rate (Schedulers)

Syntax transmit-rate (rate | percent percentage | remainder) <exact | rate-limit>;

Hierarchy Level [edit class-of-service schedulers scheduler-name]

Release Information Statement introduced before Junos OS Release 7.4.

rate-limit option introduced in Junos OS Release 8.3. Applied to the Multiservices PICs

in Junos OS Release 9.4.

Statement introduced in Junos OS Release 12.1X48 for PTX Series routers.

Statement introduced in Junos OS Release 12.2 for ACX Series routers.

Description Specify the transmit rate or percentage for a scheduler.

Default If you do not include this statement, the default scheduler transmission rate and buffer

size percentages for queues0 through 7are95, 0, 0, 5, 0, 0, 0, and0percent, respectively.

Options exact—(Optional) Enforce the exact transmission rate. Under sustained congestion, a

rate-controlled queue that goes into negative credit fills up and eventually drops

packets. This value should never exceed the rate-controlled amount. For PTX Series

routers, this option is allowed only on the non-strict-high (high, medium-high,

medium-low, or low) queues.

percent percentage—Percentage of transmission capacity. A percentage of zero drops

all packets in the queue unless additional bandwidth is available fromother queues.

Range: 0 through 100 percent for M, MX and T Series routers and EX Series switches; 1
through 100 percent for PTX Series routers; 0 through 200 percent for the

SONET/SDHOC48/STM16 IQE PIC

NOTE:

OnMSeriesMultiservice Edge Routers, for interfaces configured on 4-port
E1 and 4-port T1 PICs only, you can configure a percentage value only from

•

11 through 100. These twoPICsdonot support transmission rates less than
11 percent.

• The configuration of the transmit-rate percent 0 exact statement at the

[edit class-of-service schedules scheduler-name] hierarchy is ineffective on

T4000 routers with Type 5 FPC.

• OnMIC andMPC interfaces onMX Series routers, when the transmit rate
is configuredasapercentageandexactor rate-limit is enabledonaqueue,
the shaping rate of the parent node is used to compute the transmit rate.
If exact or rate-limit is not configured, the guaranteed rate of the parent
node is used to compute the transmit rate.
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• On PTX Series routers, unconfigured interfaces are equivalent to percent

0. This means the system offers no guaranteed rate on the interface, and

the queue will always be scheduled in the excess priority.

rate—Transmission rate, in bps. You can specify a value in bits per second either as a

complete decimal number or as a decimal number followed by the abbreviation

k (1000),m (1,000,000), or g (1,000,000,000).

Range: 3200 through 6,400,000,000,000 bps

NOTE: For all MX Series interfaces, the rate can be from 65,535
through 6,400,000,000,000 bps.

rate-limit—(Optional) Limit the transmission rate to the rate-controlled amount by

applying a policing action to the queue. Packets are hard-dropped when traffic

exceeds the specified maximum transmission rate.

NOTE: For PTX Series routers, this option is allowed only on the strict-high
queue. We recommend that you configure rate limit on strict-high queues
because the other queuesmay not meet their guaranteed bandwidths. The
rate-limit option cannot rate limit the queue if strict-priority scheduling is

configured with the strict-priority-scheduler statement.

NOTE: The configuration of the rate-limit statement is supported on T4000

routers only with a Type 5 FPC.

remainder—Use the remaining rate available.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Schedulers

• Configuring Scheduler Transmission Rate

• Understanding Scheduling on PTX Series Routers
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transparent

Syntax transparent;

Hierarchy Level [edit class-of-service interfaces interface-nameunit logical-unit-numberclassifiers ieee802.1
vlan-tag]

Release Information Statement introduced in Junos OS Release 11.2

Description Packet classification based on the transparent VLAN tag.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.
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underlying-interface (demux0)

Syntax underlying-interface underlying-interface-name;

Hierarchy Level [edit dynamic-profiles profile-name interfaces demux0 interface-name unit unit
logical-unit-number demux-options]

Release Information Statement introduced in Junos OS Release 9.3.

Support for aggregated Ethernet introduced in Junos OS Release 9.4.

Description Configure the underlying interface on which the demultiplexing (demux) interface is

running.

Options underlying-interface-name—Either the specific name of the interface on which the DHCP

discover packet arrives or one of the following interface variables:

• $junos-underlying-interfacewhen configuring dynamic IP demux interfaces.

• $junos-interface-ifd-namewhen configuring dynamic VLAN demux interfaces.

The variable is used to specify the underlying interface when a new demux interface is

dynamically created. The variable is dynamically replaced with the underlying

interface that DHCP supplies when the subscriber logs in.

NOTE: Logicaldemux interfacesarecurrently supportedonGigabitEthernet,
Fast Ethernet, 10-Gigabit Ethernet, or aggregated Ethernet interfaces.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• ConfiguringDynamicSubscriber InterfacesUsing IPDemux Interfaces inDynamicProfiles

• Configuring Dynamic Subscriber Interfaces Using VLAN Demux Interfaces in Dynamic

Profiles

• Dynamic PPPoE Subscriber Interfaces over Static Underlying Interfaces Overview

• For information about static underlying interfaces, see the JunosOSNetwork Interfaces

Library for Routing Devices
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underlying-interface (Dynamic PPPoE)

Syntax underlying-interface interface-name;

Hierarchy Level [edit dynamic-profiles profile-name interfaces pp0 unit “$junos-interface-unit”
pppoe-options]

Release Information Statement introduced in Junos OS Release 10.1.

Description In a dynamic profile, configure the underlying interface on which the router creates the

dynamic PPPoE logical interface.

Options interface-name—Variable used to specify the name of the underlying interface on which

the PPPoE logical interface is dynamically created. In the underlying-interface

interface-name statement for dynamic PPPoE logical interfaces, youmust use the

predefined variable$junos-underlying-interface in placeof interface-name.When the

router creates the dynamic PPPoE interface, the $junos-underlying-interface

predefinedvariable is dynamically replacedwith thenameof theunderlying interface

supplied by the network when the subscriber logs in.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring a PPPoE Dynamic Profile

• Dynamic PPPoE Subscriber Interfaces over Static Underlying Interfaces Overview
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unit

Syntax unit logical-unit-number {
classifiers {
type (classifier-name | default) family (mpls | all);

}
forwarding-class class-name;
fragmentation-mapmap-name;
input-traffic-control-profile profile-name shared-instance instance-name;
output-traffic-control-profile profile-name shared-instance instance-name;
per-session-scheduler;
rewrite-rules {
dscp (rewrite-name | default);
dscp-ipv6 (rewrite-name | default);
exp (rewrite-name | default)protocol protocol-types;
exp-push-push-push default;
exp-swap-push-push default;
ieee-802.1 (rewrite-name | default) vlan-tag (outer | outer-and-inner);
inet-precedence (rewrite-name | default);

}
scheduler-mapmap-name;
shaping-rate rate;

}

Hierarchy Level [edit class-of-service interfaces interface-name]

Release Information Statement introduced before Junos OS Release 7.4.

Description Configure a logical interfaceon thephysical device. Youmust configure a logical interface

to be able to use the physical device.

Options logical-unit-number—Number of the logical unit.

Range: 0 through 16,384

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Understanding How Behavior Aggregate Classifiers Prioritize Trusted Traffic

• Configuring Rewrite Rules
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unit (Dynamic Demux Interface)

Syntax unit logical-unit-number {
demux-options {
underlying-interface interface-name

}
family family {
access-concentrator name;
address address;
demux-source {
source-address;

}
direct-connect;
duplicate-protection;
dynamic-profile profile-name;
filter {
input filter-name;
output filter-name;

}
mac-validate (loose | strict):
max-sessions number;
max-sessions-vsa-ignore;
rpf-check {
fail-filter filter-name;
mode loose;

}
service-name-table table-name;
short-cycle-protection <lockout-time-minminimum-seconds lockout-time-max
maximum-seconds>;

unnumbered-address interface-name <preferred-source-address address>;
}
filter {
input filter-name;
output filter-name;

}
}
vlan-id number;

Hierarchy Level [edit dynamic-profiles profile-name interfaces demux0]

Release Information Statement introduced in Junos OS Release 9.3.

Description Configure adynamic logical interface on thephysical device. Youmust configure a logical

interface to be able to use the physical device.

Options logical-unit-number—Either the specific unit number of the interface or the unit number

variable ($junos-interface-unit). Thevariable is used tospecify theunit of the interface

when a newdemux interface is dynamically created. The static unit number variable

isdynamically replacedwith theunit number thatDHCPsupplieswhen thesubscriber

logs in.
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The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• ConfiguringDynamicSubscriber InterfacesUsing IPDemux Interfaces inDynamicProfiles
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unit (Dynamic PPPoE)

Syntax unit logical-unit-number {
keepalives interval seconds;
no-keepalives;
pppoe-options {
underlying-interface interface-name;
server;

}
ppp-options {
aaa-options aaa-options-name;
authentication [ authentication-protocols ];
mru size;
mtu (size | use-lower-layer);
chap {
challenge-lengthminimumminimum-lengthmaximummaximum-length;

}
initiate-ncp (ip | ipv6 | dual-stack-passive)
ipcp-suggest-dns-option;
mru size;
mtu (size | use-lower-layer);
on-demand-ip-address;
pap;
peer-ip-address-optional;

}
family inet {
unnumbered-address interface-name;
address address;
service {
input {
service-set service-set-name {
service-filter filter-name;

}
post-service-filter filter-name;

}
output {
service-set service-set-name {
service-filter filter-name;

}
}

}
filter {
input filter-name {
precedence precedence;

}
output filter-name {
precedence precedence;

}
}

}
filter {
input filter-name;
output filter-name;

}
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}

Hierarchy Level [edit dynamic-profiles profile-name interfaces pp0]

Release Information Statement introduced in Junos OS Release 10.1.

Description In a dynamic profile, configure a logical unit number for the dynamic PPPoE logical

interface. Youmust configure a logical interface to be able to use the router.

Options logical-unit-number—Variable used to specify the unit number when the PPPoE logical

interface isdynamically created. In theunit logical-unit-number statement fordynamic

PPPoE logical interfaces, youmust use the predefined variable $junos-interface-unit

in place of logical-unit-number. The $junos-interface-unit predefined variable is

dynamically replacedwith theunit number suppliedby the routerwhen thesubscriber

logs in.

The remaining statements are explained separately. See CLI Explorer.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring a PPPoE Dynamic Profile

• Dynamic PPPoE Subscriber Interfaces over Static Underlying Interfaces Overview

unnumbered-address (Dynamic PPPoE)

Syntax unnumbered-address interface-name;

Hierarchy Level [edit dynamic-profiles profile-name interfaces pp0 unit “$junos-interface-unit” family inet]

Release Information Statement introduced in Junos OS Release 10.1.

Description For dynamic PPPoE interfaces, enable the local address to be derived from the specified

interface. Configuring unnumbered Ethernet interfaces enables IP processing on the

interface without assigning an explicit IP address to the interface.

Options interface-name—Interface fromwhich the local address is derived. The interface name

must include a logical unit number andmust have a configured address.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring a PPPoE Dynamic Profile

• Dynamic PPPoE Subscriber Interfaces over Static Underlying Interfaces Overview
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unnumbered-address (Dynamic Profiles)

Syntax unnumbered-address interface-name <preferred-source-address address>;

Hierarchy Level [editdynamic-profilesprofile-name interfaces interface-nameunit logical-unit-number family
family],

[edit dynamic-profiles profile-name interfaces demux0 unit logical-unit-number family
family]

Release Information Statement introduced in Junos OS Release 9.2.

Support for the$junos-preferred-source-addressand$junos-preferred-source-ipv6-address

predefined variables introduced in Junos OS Release 9.6.

Support for the $junos-loopback-interface predefined variable introduced in Junos OS

Release 9.6.

Description ForEthernet interfaces, enable the local address tobederived fromthespecified interface.

Configuring unnumbered Ethernet interfaces enables IP processing on the interface

withoutassigninganexplicit IPaddress to the interface.Toconfigureunnumberedaddress

dynamically, include the $junos-loopback-interface-address predefined variable.

You can configure unnumbered address support on Ethernet interfaces for IPv4 and IPv6

address families.

Options interface-name—Name of the interface fromwhich the local address is derived. The

specified interface must have a logical unit number, a configured IP address, and

must not be an unnumbered interface. This value can be a specific interface name

or the $junos-loopback-interface predefined variable.

When defining the unnumbered-address statement using a static interface, keep the

following in mind:

• If you choose to include the routing-instance statement at the [edit dynamic-profiles]

hierarchy level, that statement must be configured with a dynamic value by using the

$junos-routing-instance predefined variable. In addition, whatever static unnumbered

interface you specify must belong to that routing instance; otherwise, the profile

instantiation fails.

• If youchoose tonot include the routing-instancestatementat the [editdynamic-profiles]

hierarchy level, the unnumbered-address statement uses the default routing instance.

The use of the default routing instance requires that the unnumbered interface be

configured statically and that it reside in the default routing instance.

NOTE: When you specify a static logical interface for the unnumbered
interface in a dynamic profile that includes the $junos-routing-instance

predefined variable, youmust not configure a preferred source address,
whether with the $junos-preferred-source-address predefined variable, the

$junos-preferred-source-ipv6-address predefined variable, or the
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preferred-source-addressstatement.Configuring thepreferredsourceaddress

in this circumstance causes a commit failure.

When defining the unnumbered-address statement using the $junos-loopback-interface

predefined variable, keep the following in mind:

• To use the $junos-loopback-interface predefined variable, the dynamic profile must

alsocontain the routing-instancestatementconfiguredwith the$junos-routing-instance

predefined variable at the [edit dynamic-profiles] hierarchy level.

• The applied loopback interface is based on the dynamically obtained routing instance

of the subscriber.

address—(Optional)Secondary IPaddressof thedonor interface.Configuring thepreferred

source address enables you to use an IP address other than the primary IP address

on some of the unnumbered Ethernet interfaces in your network. This value can be

a static IP address, the $junos-preferred-source-address predefined variable for the

inet family, or the $junos-preferred-source-ipv6-address predefined variable for the

inet6 family.

When defining the preferred-source-address value using a static IP address, keep the

following in mind:

• The unnumbered interface must be statically configured.

• The IP address specified as the preferred-source-addressmust be configured in the

specified unnumbered interface.

When defining the preferred-source-address value using the

$junos-preferred-source-addressor the$junos-preferred-source-ipv6-addresspredefined

variables, keep the following in mind:

• Youmust configure the unnumbered-address statement using the

$junos-loopback-interface predefined variable.

• Youmust configure the routing-instance statement using the $junos-routing-instance

predefined variable at the [edit dynamic-profiles] hierarchy level.

• The preferred source address chosen is based on the dynamically applied loopback

address which is in turn derived from the dynamically obtained routing instance of the

subscriber. The configured loopback address with the closest network match to the

user IP address is selected as the preferred source address.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Dynamic Profiles Overview
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unnumbered-address (Ethernet)

Syntax unnumbered-address interface-name <preferred-source-address address>;

Hierarchy Level [edit interfaces interface-name unit logical-unit-number family family],
[edit logical-systems logical-system-name interfaces interface-nameunit logical-unit-number
family family]

Release Information Statement introduced in Junos OS Release 8.2.

preferred-source-address option introduced in Junos OS Release 9.0.

Description ForEthernet interfaces, enable the local address tobederived fromthespecified interface.

Configuring an unnumbered Ethernet interface enables IP processing on the interface

without assigning an explicit IP address to the interface.

Options interface-name—Name of the interface fromwhich the local address is derived. The

specified interfacemust have a logical unit number and a configured IP address, and

must not be an unnumbered interface.

The preferred-source-address statement is explained separately.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring an Unnumbered Interface

• address

• Junos System Basics Configuration Guide
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user-prefix (DHCP Relay Agent)

Syntax user-prefix user-prefix-string;

Hierarchy Level [edit forwarding-options dhcp-relay authentication username-include],
[edit forwarding-options dhcp-relay dhcpv6 authentication username-include],
[edit forwarding-options dhcp-relay dhcpv6 group group-name authentication
username-include],

[edit forwarding-optionsdhcp-relaydual-stack-groupdual-stack-group-nameauthentication
username-include],

[edit forwarding-options dhcp-relay group group-name authentication username-include],
[edit logical-systems logical-system-name forwarding-options dhcp-relay authentication
username-include],

[edit logical-systems logical-system-name forwarding-options dhcp-relay dhcpv6
authentication username-include],

[edit logical-systems logical-system-name forwarding-options dhcp-relay dhcpv6 group
group-name authentication username-include],

[edit logical-systems logical-system-name forwarding-optionsdhcp-relaygroupgroup-name
authentication username-include],

[edit logical-systems logical-system-name routing-instances routing-instance-name
forwarding-options dhcp-relay authentication username-include],

[edit logical-systems logical-system-name routing-instances routing-instance-name
forwarding-options dhcp-relay dhcpv6 authentication username-include],

[edit logical-systems logical-system-name routing-instances routing-instance-name
forwarding-options dhcp-relay dhcpv6 group group-name authentication
username-include],

[edit logical-systems logical-system-name routing-instances routing-instance-name
forwarding-options dhcp-relay group group-name authentication username-include],

[edit routing-instances routing-instance-name forwarding-optionsdhcp-relayauthentication
username-include],

[edit routing-instances routing-instance-name forwarding-options dhcp-relay dhcpv6
authentication username-include],

[edit routing-instances routing-instance-name forwarding-optionsdhcp-relay dhcpv6group
group-name authentication username-include],

[edit routing-instances routing-instance-name forwarding-options dhcp-relay group
group-name authentication username-include]

Release Information Statement introduced in Junos OS Release 9.1.

Statement introduced in Junos OS Release 12.3R2 for EX Series switches.

Support at the [edit ... dhcpv6] hierarchy levels introduced in Junos OS Release 11.4.

Support at the [edit ... dual-stack-groupdual-stack-group-name]hierarchy level introduced

in Junos OS Release 15.1.

Description Specify the user prefix that is concatenated with the username during the subscriber

authenticationor client authenticationprocess.Use the statementat the [edit ... dhcpv6]

hierarchy levels to configure DHCPv6 support.

Options user-prefix-string—User prefix string.
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Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Using External AAA Authentication Services with DHCP

vlan-id (Dynamic Profiles)

Syntax vlan-id (number | none);

Hierarchy Level [edit dynamic-profiles profile-name interfaces interface-name unit logical-unit-number]

Release Information Statement introduced in Junos OS Release 9.5.

VLAN demux interface support introduced in Junos OS Release 10.2.

Description For VLAN demux, Fast Ethernet, Gigabit Ethernet, and Aggregated Ethernet interfaces

only, bind a 802.1Q VLAN tag ID to a logical interface.

Options number—A valid VLAN identifier. When used in the dynamic-profiles hierarchy, specify

the $junos-vlan-id predefined variable to dynamically obtain the VLAN identifier.

none—Enable the use of untagged pseudo-wire frames on dynamic interfaces.

• For aggregated Ethernet, 4-port, 8-port, and 12-port Fast Ethernet PICs, and for

management and internal Ethernet interfaces, 1 through 1023.

• For 48-port Fast Ethernet and Gigabit Ethernet PICs, 1 through 4094.

• VLAN ID 0 is reserved for tagging the priority of frames.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Dynamic Subscriber Interfaces Using VLAN Demux Interfaces in Dynamic

Profiles
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vlan-id (VLAN ID to Be Bound to a Logical Interface)

Syntax vlan-id number;

Hierarchy Level [edit interfaces interface-name unit logical-unit-number],
[edit logical-systems logical-system-name interfaces interface-nameunit logical-unit-number]

Release Information Statement introduced before Junos OS Release 7.4.

Description For Fast Ethernet, Gigabit Ethernet, and Aggregated Ethernet interfaces only, bind a

802.1Q VLAN tag ID to a logical interface.

Options number—A valid VLAN identifier.

Range: For aggregated Ethernet, 4-port, 8-port, and 12-port Fast Ethernet PICs, and for
management and internal Ethernet interfaces, 1 through 1023.

For 48-port Fast Ethernet and Gigabit Ethernet PICs, 1 through 4094.

VLAN ID 0 is reserved for tagging the priority of frames.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Mixed Tagging
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vlan-model

Syntax vlan-model one-to-one;

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 11.2.

Description Define the network VLANmodel.

Options one-to-one—Specify thatany received, dual-taggedVLANpacket triggers theprovisioning

process in a Layer 2Wholesale network. Using this option, the router learns VLAN

tags for each individual client. The router learns both the outer tag and inner tag of

the incoming packets, when the instance-role statement is defined as access, or the

outer VLAN tag only, when the instance-role statement is defined as nni.

Required Privilege
Level

routing—To view this statement in the configuration.

routing-control—To add this statement to the configuration.

Related
Documentation

• Configuring Separate Access Routing Instances for Layer 2Wholesale Service Retailers

• Configuring Separate NNI Routing Instances for Layer 2Wholesale Service Retailers
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vlan-ranges

Syntax vlan-ranges {
access-profile profile-name;
authentication {
packet-types [packet-types];
password password-string;
username-include {
circuit-type;
circuit-id;
delimiter delimiter-character;
domain-name domain-name-string;
interface-name;
mac-address;
option-18;
option-37;
option-82 <circuit-id> <remote-id>;
radius-realm radius-realm-string;
remote-id;
user-prefix user-prefix-string;

}
}
dynamic-profile profile-name {
accept (any | dhcp-v4 | inet);
accept-out-of-band protocol;
access-profilevlan-dynamic-profile-name;
ranges (any | low-tag)–(any | high-tag);

}
override;

}

Hierarchy Level [edit interfaces interface-name auto-configure]

Release Information Statement introduced in Junos OS Release 9.5.

Description Configure multiple VLANs. Each VLAN is assigned a VLAN ID number from the range.

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 an Interface to Use the Dynamic Profile Configured to Create Single-Tag

VLANs

• Configuring Interfaces to Support Both Single and Stacked VLANs
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vlan-tag

Syntax vlan-tag (outer | outer-and-inner);

Hierarchy Level [edit class-of-service interfaces interface-name unit logical-unit-number rewrite-rules
ieee-802.1 (rewrite-name | default)]

Release Information Statement introduced in Junos OS Release 8.1.

Description For Gigabit Ethernet IQ2 PICs only, apply this IEEE-802.1 rewrite rule to the outer or outer

and inner VLAN tags.

Default If you do not include this statement, the rewrite rule applies to the outer VLAN tag only.

Options outer—Apply the rewrite rule to the outer VLAN tag only.

outer-and-inner—Apply the rewrite rule to both the outer and inner VLAN tags.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Applying IEEE 802.1p Rewrite Rules to Dual VLAN Tags
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vlan-tags

Syntax vlan-tags outer [tpid].vlan-id [inner [tpid].vlan-id];

Hierarchy Level [edit dynamic-profiles profile-name interfaces interface-name unit logical-unit-number]

Release Information Statement introduced in Junos OS Release 9.5.

VLAN demux interface support introduced in Junos OS Release 10.2.

Description For Gigabit Ethernet IQ and IQE interfaces only, binds TPIDs and 802.1Q VLAN tag IDs to

a logical interface. Youmust include the stacked-vlan-tagging statement at the [edit

interfaces interface-name] hierarchy level.

NOTE: The inner-range vid1–vid2 option is supported on IQE PICs only.

Options inner[tpid].vlan-id—ATPID(optional)andavalidVLAN identifier in the format tpid.vlan-id.

When used in the dynamic-profiles hierarchy, specify the $junos-vlan-id predefined

variable to dynamically obtain the VLAN ID.

NOTE: On the network-to-network (NNI) or egress interfaces of provider
edge (PE) routers, you cannot configure the inner-range tpid.vid1—vid2option

with the vlan-tags statement for ISP-facing interfaces.

Range: For VLAN ID, 1 through 4094. VLAN ID 0 is reserved for tagging the priority of
frames.

outer[tpid].vlan-id—ATPID(optional)andavalidVLAN identifier in the format tpid.vlan-id.

When used in the dynamic-profiles hierarchy, specify the $junos-stacked-vlan-id

predefined variable.

Range: For VLAN ID, 1 through 511 for normal interfaces, and 512 through 4094 for VLAN
CCC interfaces. VLAN ID 0 is reserved for tagging the priority of frames.

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Dual VLAN Tags

• stacked-vlan-tagging on page 390

419Copyright © 2017, Juniper Networks, Inc.

Chapter 10: Configuration Statements



vlan-tags (Stacked VLAN Tags)

Syntax vlan-tags inner tpid.vlan-id inner-list value inner-range vid1—vid2 outer tpid.vlan-id;

Hierarchy Level [edit interfaces interface-name unit logical-unit-number],
[edit logical-systems logical-system-name interfaces interface-nameunit logical-unit-number]

Release Information Statement introduced before Junos OS Release 7.4.

Statement introduced in Junos OS Release 12.1X48 for PTX Series Packet Transport

Routers.

Description For Gigabit Ethernet IQ and IQE interfaces only, bind TPIDs and 802.1Q VLAN tag IDs to

a logical interface.

Options inner tpid.vlan-id—A TPID and a valid VLAN identifier.

Range: (most routers) For VLAN ID, 1 through 4094. VLAN ID 0 is reserved for tagging
the priority of frames. For PTX Series, VLAN ID 0 is not supported.

inner-list value— List or a set of VLAN identifiers.

NOTE: This is supported onMX Series routers with Trio-based FPCs.

inner-range tpid. vid1–vid2—Specify aTPIDanda range of VLAN IDswhere vid1 is the start

of the range and vid2 is the end of the range.

NOTE: On the network-to-network (NNI) or egress interfaces of provider
edge (PE) routers, you cannot configure the inner-range tpid.vid1—vid2option

with the vlan-tags statement for ISP-facing interfaces.

Range: For VLAN ID, 1 through 4094. VLAN ID 0 is reserved for tagging the priority of
frames.

outer tpid.vlan-id—A TPID and a valid VLAN identifier.

Range: (most routers) For VLAN ID, 1 through 511 for normal interfaces, and 512 through
4094 for VLAN CCC interfaces. VLAN ID 0 is reserved for tagging the priority of

frames. For PTX Series, VLAN ID 0 is not supported.

NOTE: Configuring inner-rangewith theentirevlan-id rangeconsumessystem

resources and is not a best practice. The inner-rangemust be used onlywhen

asubsetofVLAN IDsof inner tag(not theentire range)needs tobeassociated
with a logical interface. If you specify the entire range (1 through 4094), it
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has the same result as not specifying a range; however, it consumes Packet
Forwarding Engine resources such as VLAN lookup table entries, and so on.

The following examples illustrate this further:

[edit interfaces  interface-name]
stacked-vlan-tagging;
unit number {
    vlan-tags outer vid inner-range 1-4094;
}

[edit interfaces interface-name]
vlan-tagging;
unit number {
    vlan-id vid;
} 

Required Privilege
Level

interface—To view this statement in the configuration.

interface-control—To add this statement to the configuration.

Related
Documentation

• Configuring Dual VLAN Tags

• Configuring Flexible VLAN Tagging on PTX Series Packet Transport Routers

• stacked-vlan-tagging on page 390
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CHAPTER 11

Operational Commands

• show access-cac interface-set

• show class-of-service adjustment-control-profile

• show class-of-service classifier

• show class-of-service interface

• show class-of-service scheduler-map

• show class-of-service scheduler-hierarchy interface

• show class-of-service scheduler-hierarchy interface-set

• show interfaces (Gigabit Ethernet)

• show interfaces (PPPoE)

• show interfaces demux0 (Demux Interfaces)

• show interfaces queue

• show subscribers
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show access-cac interface-set

Syntax show access-cac interface-set
<interface-set-name | detail>

Release Information Command introduced in Junos OS Release 17.2 for the MX Series.

Description Display interface-set adjustment information.

Options none—List all interface-set entries with the total aggregate adjustment value for each
interface-set.

interface-set-name—Restrict the output to a specific interface-set.

detail—List all multicast groups, with adjustment rates, that provide an update on the
specified interface-set.

Required Privilege
Level

view

Related
Documentation

UsingHierarchical CoS toAdjust ShapingRates Based onMulticast Traffic on page 158•

List of Sample Output show access-cac interface-set on page 425
show access-cac interface-set (detail) on page 425

Output Fields Table31onpage424describes theoutput fields for theshowshowaccess-cac interface-set

command. Output fields are listed in the approximate order in which they appear.

Table 31: show class-of-service interface-set Output Fields

Field DescriptionField Name

Then name of the interface set.Access cac
interface-set

The total current adjustment on the interface set, in bps, equal to the sum of the measured rates on
all configuredmulticast channels.

Total current
adjustment on
interface-set

The list of all configuredmulticast channels.Mcast channels

The shaping rate configured for eachmulticast channel.Configured rate

The current data rate for eachmulticast channel. This rate for amulticast channel adjusts the shaping
rate of the interface set by an equal amount.

Measured rate
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Sample Output

show access-cac interface-set

user@host> show access-cac interface-set
Access cac interface-sets
  Access cac interface-set: ge-5/0/0-1
  Access cac interface-set: ge-5/0/1-1

show access-cac interface-set (detail)

user@host> show access-cac interface-set detail
Access cac interface-sets
  Access cac interface-set: ge-5/0/0-1
  Total current adjustment on interface-set: 4080908
  Mcast channels: 
  0.0.0.0     , 225.0.0.1    Configured rate: 4000000 Measured rate: 560268
  0.0.0.0     , 225.0.0.2    Configured rate: 4000000 Measured rate: 560280
  0.0.0.0     , 225.0.0.3    Configured rate: 4000000 Measured rate: 560280
  ::          , ff8e::e100:1 Configured rate: 4000000 Measured rate: 2400080

  Access cac interface-set: ge-5/0/1-1
  Total current adjustment on interface-set: 500222379
  Mcast channels: 
  0.0.0.0     , 225.0.0.1    Configured rate: 4000000 Measured rate: 166739966
  0.0.0.0     , 225.0.0.2    Configured rate: 4000000 Measured rate: 166741131
  0.0.0.0     , 225.0.0.3    Configured rate: 4000000 Measured rate: 166741282
  ::          , ff8e::e100:1 Configured rate: 4000000 Measured rate: 0
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show class-of-service adjustment-control-profile

Syntax show class-of-service adjustment-control-profile
<profile-name>

Release Information Command introduced in Junos OS Release 13.1 for MX Series Routers.

Description For MPC/MIC interfaces only, display the adjustment control profiles.

Options none—Display all profiles.

profile-name—(Optional) Display information about a single profile.

Required Privilege
Level

view

Related
Documentation

Verifying the CoS Adjustment Control Profile Configuration•

List of Sample Output show class-of-service adjustment-control-profile on page 427

Output Fields Table 32 on page 426 describes the output fields for the show class-of-service

adjustment-control-profile command. Output fields are listed in the approximate order

in which they appear.

Table 32: show class-of-service adjustment-control-profile Output Fields

Field DescriptionField Name

Name of the adjusting application. Possible values:

• RADIUS-CoA—RADIUS CoA aapplication.

• ANCP—ANCP application.

• PPPoE IA tags—PPPoE IA tag application.

Name

Priority of the adjusting application. Possible values are1 through 10; 1 being the highest priority.

The lower the priority value, the higher the priority

Priority

Algorithm the adjusting application uses to make adjustments.

• adjust-never—Never perform rate adjustments.

• adjust-always—Adjust the shaping rate unconditionally.

• adjust-less—Adjust the shaping rate if it is less than the configured value.

• adjust-less-or equal—Adjust the shaping rate if it is less than or equal to the configured value.

• adjust-greater—Adjust the shaping rate if it is greater than the configured value.

• adjust-greater-or-equal—Adjust the shaping rate if it is greater than or equal to the configured value.

Algorithm
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Sample Output

show class-of-service adjustment-control-profile

user@host> show class-of-service adjustment-control-profile

  name: ANCP, priority: 1, algorithm: less
  name: RADIUS CoA, priority: 1, algorithm: always
  name: PPPoE IA tags, priority: 2, algorithm: less

427Copyright © 2017, Juniper Networks, Inc.

Chapter 11: Operational Commands



show class-of-service classifier

Syntax show class-of-service classifier
<name name>
<type dscp | type dscp-ipv6 | type exp | type ieee-802.1 | type inet-precedence>

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 11.1 for the QFX Series.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description For each class-of-service (CoS) classifier, display the mapping of code point value to

forwarding class and loss priority.

Options none—Display all classifiers.

name name—(Optional) Display named classifier.

type dscp—(Optional) Display all classifiers of the Differentiated Services code point
(DSCP) type.

type dscp-ipv6—(Optional) Display all classifiers of the DSCP for IPv6 type.

type exp—(Optional) Display all classifiers of the MPLS experimental (EXP) type.

type ieee-802.1—(Optional) Display all classifiers of the ieee-802.1 type.

type inet-precedence—(Optional) Display all classifiers of the inet-precedence type.

Required Privilege
Level

view

List of Sample Output show class-of-service classifier type ieee-802.1 on page 429
show class-of-service classifier type ieee-802.1 (QFX Series) on page 429

Output Fields Table 33 on page 428 describes the output fields for the show class-of-service classifier

command. Output fields are listed in the approximate order in which they appear.

Table 33: show class-of-service classifier Output Fields

Field DescriptionField Name

Name of the classifier.Classifier

Typeof the classifier: exp (not onEXSeries switch),dscp,dscp-ipv6
(not on EX Series switch), ieee-802.1, or inet-precedence.

Code point type

Internal index of the classifier.Index

Code point value used for classificationCode point
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Table 33: show class-of-service classifier Output Fields (continued)

Field DescriptionField Name

Classification of a packet affecting the forwarding, scheduling, and
marking policies applied as the packet transits the router.

Forwarding class

Loss priority value used for classification. For most platforms, the
value is high or low. For some platforms, the value is high,
medium-high,medium-low, or low.

Loss priority

Sample Output

show class-of-service classifier type ieee-802.1

user@host> show class-of-service classifier type ieee-802.1
Classifier: ieee802.1-default, Code point type: ieee-802.1, Index: 3
Code Point         Forwarding Class                  Loss priority
  000              best-effort                         low         
  001              best-effort                         high        
  010              expedited-forwarding                low         
  011              expedited-forwarding                high        
  100              assured-forwarding                  low         
  101              assured-forwarding                  medium-high 
  110              network-control                     low         
  111              network-control                     high        

Classifier: users-ieee802.1, Code point type: ieee-802.1
  Code point         Forwarding class                    Loss priority
  100                expedited-forwarding                low 

show class-of-service classifier type ieee-802.1 (QFX Series)

user@switch> show class-of-service classifier type ieee-802.1
Classifier: ieee8021p-default, Code point type: ieee-802.1, Index: 11
  Code point         Forwarding class                    Loss priority
  000                best-effort                         low         
  001                best-effort                         low         
  010                best-effort                         low         
  011                fcoe                                low         
  100                no-loss                             low         
  101                best-effort                         low         
  110                network-control                     low         
  111                network-control                     low         

Classifier: ieee8021p-untrust, Code point type: ieee-802.1, Index: 16
  Code point         Forwarding class                    Loss priority
  000                best-effort                         low         
  001                best-effort                         low         
  010                best-effort                         low         
  011                best-effort                         low         
  100                best-effort                         low         
  101                best-effort                         low         
  110                best-effort                         low         
  111                best-effort                         low         

Classifier: ieee-mcast, Code point type: ieee-802.1, Index: 46
  Code point         Forwarding class                    Loss priority
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  000                mcast                               low         
  001                mcast                               low         
  010                mcast                               low         
  011                mcast                               low         
  100                mcast                               low         
  101                mcast                               low         
  110                mcast                               low         
  111                mcast                               low    
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show class-of-service interface

Syntax show class-of-service interface
<comprehensive | 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.

Forwarding class map information added in Junos OS Release 9.4.

Command introduced in Junos OS Release 11.1 for the QFX Series.

Command introduced in Junos OS Release 12.1 for the PTX Series Packet Transport

Routers.

Command introduced in Junos OS Release 12.2 for the ACX Series Universal Access

routers.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Options detail and comprehensive introduced in Junos OS Release 11.4.

Command introduced in Junos OS Release 15.1R3 on MX Series routers for enhanced

subscriber management.

Description Display the logical and physical interface associations for the classifier, rewrite rules, and

scheduler map objects.

NOTE: OnroutingplatformswithdualRoutingEngines, runningthiscommand
on the backup Routing Engine, with or without any of the available options,
is not supported and produces the following error message:

error: the class-of-service subsystem is not running

Options none—Display CoS associations for all physical and logical interfaces.

comprehensive—(M Series, MX Series, and T Series routers) (Optional) Display

comprehensive quality-of-service (QoS) information about all physical and logical

interfaces.

detail—(M Series, MX Series, and T Series routers) (Optional) Display QoS and CoS

information based on the interface.

If the interface interface-name is a physical interface, the output includes:

• Brief QoS information about the physical interface

• Brief QoS information about the logical interface

• CoS information about the physical interface

• Brief information about filters or policers of the logical interface

• Brief CoS information about the logical interface
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If the interface interface-name is a logical interface, the output includes:

• Brief QoS information about the logical interface

• Information about filters or policers for the logical interface

• CoS information about the logical interface

interface-name—(Optional)Display class-of-service (CoS)associations for the specified
interface.

none—Display CoS associations for all physical and logical interfaces.

Required Privilege
Level

view

Related
Documentation

Verifying and Managing Junos OS Enhanced Subscriber Management•

List of Sample Output show class-of-service interface (Physical) on page 443
show class-of-service interface (Logical) on page 444
show class-of-service interface (Gigabit Ethernet) on page 444
show class-of-service interface (ANCP) on page 444
show class-of-service interface (PPPoE Interface) on page 444
show class-of-service interface (DHCP Interface) on page 445
show class-of-service interface (T4000 Routers with Type 5 FPCs) on page 445
show class-of-service interface detail on page 445
show class-of-service interface comprehensive on page 446
show class-of-service interface (ACX Series Routers) on page 457
showclass-of-service interface(PPPoESubscriber Interface forEnhancedSubscriber
Management) on page 459

Output Fields Table 34 on page 432 describes the output fields for the show class-of-service interface

command. Output fields are listed in the approximate order in which they appear.

Table 34: show class-of-service interface Output Fields

Field DescriptionField Name

Name of a physical interface.Physical interface

Index of this interface or the internal index of this object.

(Enhancedsubscribermanagement forMXSeries routers) Indexvalues fordynamicCoS traffic control
profiles and dynamic scheduler maps are larger for enhanced subscriber management than they are
for legacy subscriber management.

Index

Status of dedicated queues configured on an interface. Supported only on Trio MPC/MIC interfaces
on MX Series routers.

(Enhanced subscriber management for MX-Series routers) This field is not displayed for enhanced
subscriber management.

Dedicated Queues
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Table 34: show class-of-service interface Output Fields (continued)

Field DescriptionField Name

Number of queues you can configure on the interface.Maximum usable
queues

Maximum number of queues you can use.Maximum usable
queues

Number of queues created in addition to the default queues. Supported only on Trio MPC/MIC
interfaces on MX Series routers.

(Enhanced subscriber management for MX Series routers) This field is not displayed for enhanced
subscriber management.

Total non-default
queues created

(QFX3500 switches only) IEEE 802.1p code point (priority) rewrite value. Incoming traffic from the
Fibre Channel (FC) SAN is classified into the forwarding class specified in the native FC interface
(NP_Port) fixed classifier and uses the priority specified as the IEEE 802.1p rewrite value.

Rewrite Input IEEE
Code-point

Maximum transmission rate on the physical interface. You can configure the shaping rate on the
physical interface, or on the logical interface, but not on both. Therefore, the Shaping rate field is
displayed for either the physical interface or the logical interface.

Shaping rate

Name of the output scheduler map associated with this interface.

(Enhanced subscriber management for MX Series routers) The name of the dynamic scheduler map
object is associatedwith ageneratedUID (for example,SMAP-1_UID1002) insteadofwith a subscriber
interface.

Scheduler map

(QFX Series only) Name of the output fabric scheduler map associated with a QFabric system
Interconnect device interface.

Scheduler map
forwarding class sets

For Gigabit Ethernet IQ2 PICs, maximum transmission rate on the input interface.Input shaping rate

For Gigabit Ethernet IQ2 PICs, name of the input scheduler map associated with this interface.Input scheduler map

Name of the scheduler map associated with the packet forwarding component queues.Chassis scheduler map

Name and type of the rewrite rules associated with this interface.Rewrite

Name of the associated traffic control profile.

(Enhanced subscriber management for MX Series routers) The name of the dynamic traffic control
profile object is associated with a generated UID (for example, TC_PROF_100_199_SERIES_UID1006)
instead of with a subscriber interface.

Traffic-control-profile

Name and type of classifiers associated with this interface.Classifier

Name of the forwarding map associated with this interface.Forwarding-class-map

(QFX Series and EX4600 switches only) Congestion notification state, enabled or disabled.Congestion-notification

Name of a logical interface.Logical interface
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Table 34: show class-of-service interface Output Fields (continued)

Field DescriptionField Name

Categoryof anobject:Classifier,Fragmentation-map (for LSQ interfacesonly),Scheduler-map,Rewrite,
Translation Table (for IQE PICs only), or traffic-class-map (for T4000 routers with Type 5 FPCs).

Object

Name of an object.Name

Type of an object: dscp, dscp-ipv6, exp, ieee-802.1, ip, inet-precedence, or ieee-802.1ad (for traffic class
map on T4000 routers with Type 5 FPCs)..

Type

Encapsulation on the physical interface.Link-level type

MTU size on the physical interface.MTU

Speed at which the interface is running.Speed

Whether loopback is enabled and the type of loopback.Loopback

Whether source filtering is enabled or disabled.Source filtering

Whether flow control is enabled or disabled.Flow control

(Gigabit Ethernet interfaces)Whether autonegotiation is enabled or disabled.Auto-negotiation

(Gigabit Ethernet interfaces) Remote fault status.

• Online—Autonegotiation is manually configured as online.

• Offline—Autonegotiation is manually configured as offline.

Remote-fault

The Device flags field provides information about the physical device and displays one or more of the
following values:

• Down—Device has been administratively disabled.

• Hear-Own-Xmit—Device receives its own transmissions.

• Link-Layer-Down—The link-layer protocol has failed to connect with the remote endpoint.

• Loopback—Device is in physical loopback.

• Loop-Detected—The link layerhas received frames that it sent, therebydetectingaphysical loopback.

• No-Carrier—Onmedia that support carrier recognition, no carrier is currently detected.

• No-Multicast—Device does not support multicast traffic.

• Present—Device is physically present and recognized.

• Promiscuous—Device is in promiscuous mode and recognizes frames addressed to all physical
addresses on themedia.

• Quench—Transmission on the device is quenched because the output buffer is overflowing.

• Recv-All-Multicasts—Device is inmulticast promiscuousmode and therefore provides nomulticast
filtering.

• Running—Device is active and enabled.

Device flags
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Table 34: show class-of-service interface Output Fields (continued)

Field DescriptionField Name

The Interface flags field provides information about the physical interface and displays one or more
of the following values:

• Admin-Test—Interface is in testmodeandsomesanity checking, suchas loopdetection, is disabled.

• Disabled—Interface is administratively disabled.

• Down—A hardware failure has occurred.

• Hardware-Down—Interface is nonfunctional or incorrectly connected.

• Link-Layer-Down—Interface keepalives have indicated that the link is incomplete.

• No-Multicast—Interface does not support multicast traffic.

• No-receive No-transmit—Passive monitor mode is configured on the interface.

• Point-To-Point—Interface is point-to-point.

• Pop all MPLS labels from packets of depth—MPLS labels are removed as packets arrive on an
interface that has the pop-all-labels statement configured. The depth value can be one of the
following:

• 1—Takes effect for incoming packets with one label only.

• 2—Takes effect for incoming packets with two labels only.

• [ 1 2 ]—Takes effect for incoming packets with either one or two labels.

• Promiscuous—Interface is in promiscuous mode and recognizes frames addressed to all physical
addresses.

• Recv-All-Multicasts—Interface is inmulticast promiscuousmodeandprovidesnomulticast filtering.

• SNMP-Traps—SNMP trap notifications are enabled.

• Up—Interface is enabled and operational.

Interface flags

The Logical interface flags field provides information about the logical interface and displays one or
more of the following values:

• ACFC Encapsulation—Address control field Compression (ACFC) encapsulation is enabled
(negotiated successfully with a peer).

• Device-down—Device has been administratively disabled.

• Disabled—Interface is administratively disabled.

• Down—A hardware failure has occurred.

• Clear-DF-Bit—GRE tunnel or IPsec tunnel is configured to clear the Don't Fragment (DF) bit.

• Hardware-Down—Interface protocol initialization failed to complete successfully.

• PFC—Protocol field compression is enabled for the PPP session.

• Point-To-Point—Interface is point-to-point.

• SNMP-Traps—SNMP trap notifications are enabled.

• Up—Interface is enabled and operational.

Flags

Encapsulation on the logical interface.Encapsulation

Administrative state of the interface (Up or Down)Admin

Status of physical link (Up or Down).Link

Protocol configured on the interface.Proto
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Table 34: show class-of-service interface Output Fields (continued)

Field DescriptionField Name

Names of any firewall filters to be evaluated when packets are received on the interface, including
any filters attached through activation of dynamic service.

Input Filter

Names of any firewall filters to be evaluatedwhen packets are transmitted on the interface, including
any filters attached through activation of dynamic service.

Output Filter

Provides information about the physical link and displays one or more of the following values:

• ACFC—Address control field compression is configured. ThePoint-to-Point Protocol (PPP) session
negotiates the ACFC option.

• Give-Up—Link protocol does not continue connection attempts after repeated failures.

• Loose-LCP—PPPdoes not use the Link Control Protocol (LCP) to indicatewhether the link protocol
is operational.

• Loose-LMI—Frame Relay does not use the Local Management Interface (LMI) to indicate whether
the link protocol is operational.

• Loose-NCP—PPP does not use the Network Control Protocol (NCP) to indicatewhether the device
is operational.

• Keepalives—Link protocol keepalives are enabled.

• No-Keepalives—Link protocol keepalives are disabled.

• PFC—Protocol field compression is configured. The PPP session negotiates the PFC option.

Link flags

Current interface hold-time up and hold-time down, in milliseconds.Hold-times

Number of CoS queues configured.CoS queues

Date, time, and how long ago the interface went from down to up. The format is Last flapped:
year-month-day hour:minute:second:timezone (hour:minute:second ago). For example, Last flapped:
2002-04-26 10:52:40 PDT (04:33:20 ago).

Last flapped

Number and rate of bytes and packets received and transmitted on the physical 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.

Statistics last cleared

Number of IPv6 transit bytes and packets received and transmitted on the logical interface if IPv6
statistics tracking is enabled.

IPv6 transit statistics
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Table 34: show class-of-service interface Output Fields (continued)

Field DescriptionField Name

Input errors on the interface. The labels are explained in the following list:

• Errors—Sum of the incoming frame aborts and FCS errors.

• Drops—Number of packets dropped by the input queue of the I/O Manager ASIC. If the interface is
saturated, this number increments once for every packet that is dropped by the ASIC's RED
mechanism.

• Framing errors—Number of packets received with an invalid frame checksum (FCS).

• Runts—Number of frames received that are smaller than the runt threshold.

• Giants—Number of frames received that are larger than the giant threshold.

• Bucket Drops—Drops resulting from the traffic load exceeding the interface transmit or receive
leaky bucket configuration.

• Policeddiscards—Number of frames that the incoming packetmatch code discarded because they
were not recognized or not of interest. Usually, this field reports protocols that Junos OS does not
handle.

• L3 incompletes—Number of incoming packets discarded because they failed Layer 3 (usually IPv4)
sanity checks of the header. For example, a frame with less than 20 bytes of available IP header is
discarded. Layer 3 incomplete errors can be ignored by configuring the ignore-l3-incompletes
statement.

• L2channelerrors—Numberof times the softwaredidnot findavalid logical interface for an incoming
frame.

• L2mismatch timeouts—Number of malformed or short packets that caused the incoming packet
handler to discard the frame as unreadable.

• HS link CRC errors—Number of errors on the high-speed links between the ASICs responsible for
handling the router interfaces.

• HS link FIFO overflows—Number of FIFO overflows on the high-speed links between the ASICs
responsible for handling the router interfaces.

Input errors

Output errors on the interface. The labels are explained in the following list:

• Carrier transitions—Number of times the interface has gone from down to up. This number does not
normally increment quickly, increasing only when the cable is unplugged, the far-end system is
powered down and up, or another problem occurs. If the number of carrier transitions increments
quickly (perhapsonceevery 10 seconds), the cable, the far-endsystem,or thePIC ismalfunctioning.

• Errors—Sum of the outgoing frame aborts and FCS errors.

• Drops—Number of packets dropped by the output queue of the I/O Manager ASIC. If the interface
is saturated, this number increments once for every packet that is dropped by the ASIC's RED
mechanism.

NOTE: Due to accounting space limitations on certain Type 3 FPCs (which are supported in M320
and T640 routers), the Drops field does not always use the correct value for queue 6 or queue 7
for interfaces on 10-port 1-Gigabit Ethernet PICs.

• Aged packets—Number of packets that remained in shared packet SDRAM so long that the system
automatically purged them. The value in this field should never increment. If it does, it ismost likely
a software bug or possibly malfunctioning hardware.

• HS link FIFO underflows—Number of FIFO underflows on the high-speed links between the ASICs
responsible for handling the router interfaces.

• MTU errors—Number of packets whose size exceeds the MTU of the interface.

Output errors

Total number of egress Maximum usable queues on the specified interface.Egress queues
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Table 34: show class-of-service interface Output Fields (continued)

Field DescriptionField Name

CoS queue number and its associated user-configured forwarding class name.

• Queued packets—Number of queued packets.

• Transmitted packets—Number of transmitted packets.

• Dropped packets—Number of packets dropped by the ASIC's REDmechanism.

NOTE: Due to accounting space limitations on certain Type 3 FPCs (which are supported in M320
and T640 routers), theDroppedpackets field does not always display the correct value for queue 6
or queue 7 for interfaces on 10-port 1-Gigabit Ethernet PICs.

Queue counters

(SONET)SONETmedia-specific alarmsanddefects that prevent the interface frompassing packets.
When a defect persists for a certain period, it is promoted to an alarm. Based on the router
configuration, an alarm can ring the red or yellow alarm bell on the router or light the red or yellow
alarm LED on the craft interface. See these fields for possible alarms and defects: SONET PHY,
SONET section, SONET line, and SONET path.

SONET alarms

SONET defects

Counts of specific SONET errors with detailed information.

• Seconds—Number of seconds the defect has been active.

• Count—Number of times that the defect has gone from inactive to active.

• State—State of the error. A state other thanOK indicates a problem.

The SONET PHY field has the following subfields:

• PLL Lock—Phase-locked loop

• PHY Light—Loss of optical signal

SONET PHY

Counts of specific SONET errors with detailed information.

• Seconds—Number of seconds the defect has been active.

• Count—Number of times that the defect has gone from inactive to active.

• State—State of the error. A state other thanOK indicates a problem.

The SONET section field has the following subfields:

• BIP-B1—Bit interleaved parity for SONET section overhead

• SEF—Severely errored framing

• LOS—Loss of signal

• LOF—Loss of frame

• ES-S—Errored seconds (section)

• SES-S—Severely errored seconds (section)

• SEFS-S—Severely errored framing seconds (section)

SONET section
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Table 34: show class-of-service interface Output Fields (continued)

Field DescriptionField Name

Active alarms and defects, plus counts of specific SONET errors with detailed information.

• Seconds—Number of seconds the defect has been active.

• Count—Number of times that the defect has gone from inactive to active.

• State—State of the error. A state other thanOK indicates a problem.

The SONET line field has the following subfields:

• BIP-B2—Bit interleaved parity for SONET line overhead

• REI-L—Remote error indication (near-end line)

• RDI-L—Remote defect indication (near-end line)

• AIS-L—Alarm indication signal (near-end line)

• BERR-SF—Bit error rate fault (signal failure)

• BERR-SD—Bit error rate defect (signal degradation)

• ES-L—Errored seconds (near-end line)

• SES-L—Severely errored seconds (near-end line)

• UAS-L—Unavailable seconds (near-end line)

• ES-LFE—Errored seconds (far-end line)

• SES-LFE—Severely errored seconds (far-end line)

• UAS-LFE—Unavailable seconds (far-end line)

SONET line

Active alarms and defects, plus counts of specific SONET errors with detailed information.

• Seconds—Number of seconds the defect has been active.

• Count—Number of times that the defect has gone from inactive to active.

• State—State of the error. A state other thanOK indicates a problem.

The SONET path field has the following subfields:

• BIP-B3—Bit interleaved parity for SONET section overhead

• REI-P—Remote error indication

• LOP-P—Loss of pointer (path)

• AIS-P—Path alarm indication signal

• RDI-P—Path remote defect indication

• UNEQ-P—Path unequipped

• PLM-P—Path payload (signal) label mismatch

• ES-P—Errored seconds (near-end STS path)

• SES-P—Severely errored seconds (near-end STS path)

• UAS-P—Unavailable seconds (near-end STS path)

• ES-PFE—Errored seconds (far-end STS path)

• SES-PFE—Severely errored seconds (far-end STS path)

• UAS-PFE—Unavailable seconds (far-end STS path)

SONET path
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Table 34: show class-of-service interface Output Fields (continued)

Field DescriptionField Name

Values of the received and transmitted SONET overhead:

• C2—Signal label. Allocated to identify the construction and content of the STS-level SPE and for
PDI-P.

• F1—Section user channel byte. This byte is set aside for the purposes of users.

• K1 and K2—These bytes are allocated for APS signaling for the protection of the multiplex section.

• J0—Section trace. This byte is defined for STS-1 number 1 of an STS-N signal. Used to transmit a
1-byte fixed-length string or a 16-byte message so that a receiving terminal in a section can verify
its continued connection to the intended transmitter.

• S1—Synchronization status. The S1 byte is located in the first STS-1 number of an STS-N signal.

• Z3 and Z4—Allocated for future use.

Received SONET
overhead

Transmitted SONET
overhead

SONET/SDH interfaces allow path trace bytes to be sent inband across the SONET/SDH link. Juniper
Networks and other router manufacturers use these bytes to help diagnosemisconfigurations and
networkerrorsby setting the transmittedpath tracemessageso that it contains the systemhostname
and name of the physical interface. The received path trace value is the message received from the
router at the other end of the fiber. The transmitted path trace value is the message that this router
transmits.

Received path trace

Transmitted path trace

Information about the HDLC configuration.

• Policing bucket—Configured state of the receiving policer.

• Shaping bucket—Configured state of the transmitting shaper.

• Giant threshold—Giant threshold programmed into the hardware.

• Runt threshold—Runt threshold programmed into the hardware.

HDLC configuration

Information about the configuration of the Packet Forwarding Engine:

• Destination slot—FPC slot number.

• PLP byte—Packet Level Protocol byte.

Packet Forwarding
Engine configuration

Information about the CoS queue for the physical interface.

• CoS transmit queue—Queue number and its associated user-configured forwarding class name.

• Bandwidth%—Percentage of bandwidth allocated to the queue.

• Bandwidth bps—Bandwidth allocated to the queue (in bps).

• Buffer%—Percentage of buffer space allocated to the queue.

• Buffer usec—Amount of buffer space allocated to the queue, inmicroseconds. This value is nonzero
only if the buffer size is configured in terms of time.

• Priority—Queue priority: low or high.

• Limit—Displayed if rate limiting is configured for the queue. Possible values are none and exact. If
exact is configured, the queue transmits only up to the configured bandwidth, even if excess
bandwidth is available. Ifnone is configured, thequeue transmits beyond the configuredbandwidth
if bandwidth is available.

CoS information

Total number of forwarding classes supported on the specified interface.Forwarding classes

Total number of egress Maximum usable queues on the specified interface.Egress queues
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Table 34: show class-of-service interface Output Fields (continued)

Field DescriptionField Name

Queue number.Queue

Forwarding class name.Forwarding classes

Number of packets queued to this queue.Queued Packets

Number of bytes queued to this queue. The byte counts vary by PIC type.Queued Bytes

Number of packets transmitted by this queue. When fragmentation occurs on the egress interface,
the first setofpacket counters shows thepostfragmentationvalues. Thesecondsetofpacket counters
(displayed under the Packet Forwarding Engine Chassis Queues field) shows the prefragmentation
values.

Transmitted Packets

Number of bytes transmitted by this queue. The byte counts vary by PIC type.Transmitted Bytes

Number of packets dropped because of tail drop.Tail-dropped packets

Number of packets dropped because of random early detection (RED).

• (M Series and T Series routers only) On M320 and M120 routers and the T Series routers, the total
numberofdroppedpackets isdisplayed.Onall otherMSeries routers, theoutput classifiesdropped
packets into the following categories:

• Low, non-TCP—Number of low-loss priority non-TCP packets dropped because of RED.

• Low, TCP—Number of low-loss priority TCP packets dropped because of RED.

• High, non-TCP—Number of high-loss priority non-TCP packets dropped because of RED.

• High, TCP—Number of high-loss priority TCP packets dropped because of RED.

• (MXSeries routerswith enhancedDPCs, andTSeries routerswith enhancedFPCsonly)Theoutput
classifies dropped packets into the following categories:

• Low—Number of low-loss priority packets dropped because of RED.

• Medium-low—Number of medium-low loss priority packets dropped because of RED.

• Medium-high—Number of medium-high loss priority packets dropped because of RED.

• High—Number of high-loss priority packets dropped because of RED.

NOTE: Due to accounting space limitations on certain Type 3 FPCs (which are supported in M320
and T640 routers), this field does not always display the correct value for queue 6 or queue 7 for
interfaces on 10-port 1-Gigabit Ethernet PICs.

RED-dropped packets
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Table 34: show class-of-service interface Output Fields (continued)

Field DescriptionField Name

Number of bytes dropped because of RED. The byte counts vary by PIC type.

• (M Series and T Series routers only) On M320 and M120 routers and the T Series routers, only the
total number of dropped bytes is displayed. On all other M Series routers, the output classifies
dropped bytes into the following categories:

• Low, non-TCP—Number of low-loss priority non-TCP bytes dropped because of RED.

• Low, TCP—Number of low-loss priority TCP bytes dropped because of RED.

• High, non-TCP—Number of high-loss priority non-TCP bytes dropped because of RED.

• High, TCP—Number of high-loss priority TCP bytes dropped because of RED.

NOTE: Due to accounting space limitations on certain Type 3 FPCs (which are supported in M320
and T640 routers), this field does not always display the correct value for queue 6 or queue 7 for
interfaces on 10-port 1-Gigabit Ethernet PICs.

RED-dropped bytes

Configured transmit rate of the scheduler. The rate is a percentage of the total interface bandwidth.Transmit rate

Rate limiting configuration of the queue. Possible values are :

• None—No rate limit.

• exact—Queue transmits at the configured rate.

Rate Limit

Delay buffer size in the queue.Buffer size

Scheduling priority configured as low or high.Priority

Priority of the excess bandwidth traffic on a scheduler: low,medium-low,medium-high, high, or none.Excess Priority

Display the assignment of drop profiles.

• Loss priority—Packet loss priority for drop profile assignment.

• Protocol—Transport protocol for drop profile assignment.

• Index—Index of the indicated object. Objects that have indexes in this output include schedulers
and drop profiles.

• Name—Name of the drop profile.

• Type—Type of the drop profile: discrete or interpolated.

• Fill Level—Percentage fullness of a queue.

• Drop probability—Drop probability at this fill level.

Drop profiles

Priority of the excess bandwidth traffic on a scheduler.Excess Priority
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Table 34: show class-of-service interface Output Fields (continued)

Field DescriptionField Name

Display the assignment of drop profiles.

• Loss priority—Packet loss priority for drop profile assignment.

• Protocol—Transport protocol for drop profile assignment.

• Index—Index of the indicated object. Objects that have indexes in this output include schedulers
and drop profiles.

• Name—Name of the drop profile.

• Type—Type of the drop profile: discrete or interpolated.

• Fill Level—Percentage fullness of a queue.

• Drop probability—Drop probability at this fill level.

Drop profiles

Display the assignment of shaping-rate adjustments on a scheduler node or queue.

• Adjusting application—Application that is performing the shaping-rate adjustment.

• The adjusting application can appear as ancp LS-0, which is the Junos OS Access Node Control
Profile process (ancpd) that performs shaping-rate adjustments on schedule nodes.

• The adjusting application can appear as DHCP, which adjusts the shaping-rate and
overhead-accountingclass-of-serviceattributesbasedonDHCPoption82, suboption9(Vendor
Specific Information). The shaping rate is based on the actual-data-rate-downstream attribute.
Theoverheadaccountingvalue isbasedon theaccess-loop-encapsulationattributeandspecifies
whether the access loop uses Ethernet (framemode) or ATM (cell mode).

• The adjusting application can also appear as pppoe, which adjusts the shaping-rate and
overhead-accountingclass-of-serviceattributesondynamic subscriber interfaces inabroadband
access network based on access line parameters in Point-to-Point Protocol over Ethernet
(PPPoE) Tags [TR-101]. This feature is supported on MPC/MIC interfaces on MX Series routers.
The shaping rate is based on the actual-data-rate-downstream attribute. The overhead
accounting value is based on the access-loop-encapsulation attribute and specifies whether
the access loop uses Ethernet (framemode) or ATM (cell mode).

• Adjustment type—Type of adjustment: absolute or delta.

• Configured shaping rate—Shaping rate configured for the scheduler node or queue.

• Adjustment value—Value of adjusted shaping rate.

• Adjustment target—Level of shaping-rate adjustment performed: node or queue.

• Adjustment overhead-accountingmode—Configured shaping mode: frame or cell.

• Adjustment overhead bytes—Number of bytes that the ANCP agent adds to or subtracts from the
actual downstream frame overhead before reporting the adjusted values to CoS.

• Adjustment target—Level of shaping-rate adjustment performed: node or queue.

• Adjustmentmulticast index—

Adjustment information

Sample Output

show class-of-service interface (Physical)

user@host> show class-of-service interface so-0/2/3
Physical interface: so-0/2/3, Index: 135
Maximum usable queues: 8, Queues in use: 4
Total non—default queues created: 4
  Scheduler map: <default>, Index: 2032638653

  Logical interface: fe-0/0/1.0, Index: 68, Dedicated Queues: no

443Copyright © 2017, Juniper Networks, Inc.

Chapter 11: Operational Commands



    Shaping rate: 32000
    Object                   Name                   Type           Index
    Scheduler-map            <default>                              27
    Rewrite                  exp-default            exp             21
    Classifier               exp-default            exp             5
    Classifier               ipprec-compatibility   ip              8
    Forwarding—class—map     exp-default            exp             5

show class-of-service interface (Logical)

user@host> show class-of-service interface so-0/2/3.0
Logical interface: so-0/2/3.0, Index: 68, Dedicated Queues: no
    Shaping rate: 32000
    Object                   Name                   Type             Index
    Scheduler-map            <default>                                27
    Rewrite                  exp-default            exp               21
    Classifier               exp-default            exp               5
    Classifier               ipprec-compatibility   ip                8
    Forwarding—class—map     exp-default            exp               5

show class-of-service interface (Gigabit Ethernet)

user@host> show class-of-service interface ge-6/2/0
Physical interface: ge-6/2/0, Index: 175
Maximum usable queues: 4, Queues in use: 4
  Scheduler map: <default>, Index: 2
  Input scheduler map: <default>, Index: 3
  Chassis scheduler map: <default-chassis>, Index: 4

show class-of-service interface (ANCP)

user@host> show class-of-service interface pp0.1073741842
  Logical interface: pp0.1073741842, Index: 341
Object                  Name                   Type                    Index
Traffic-control-profile TCP-CVLAN              Output                  12408
Classifier              dscp-ipv6-compatibility dscp-ipv6                  9
Classifier              ipprec-compatibility   ip                         13

    Adjusting application: ancp LS-0
      Adjustment type: absolute
      Configured shaping rate: 4000000
      Adjustment value: 11228000
      Adjustment overhead-accounting mode: Frame Mode
      Adjustment overhead bytes: 50
      Adjustment target: node 

show class-of-service interface (PPPoE Interface)

user@host> show class-of-service interface pp0.1
Logical interface: pp0.1, Index: 85
    Object                  Name                   Type           Index
    Traffic-control-profile tcp-pppoe.o.pp0.1      Output         2726446535
    Classifier              ipprec-compatibility   ip             13

    Adjusting application: PPPoE
      Adjustment type: absolute
      Adjustment value: 5000000
      Adjustment overhead-accounting mode: cell
      Adjustment target: node

Copyright © 2017, Juniper Networks, Inc.444

Hierarchical Class of Service Feature Guide



show class-of-service interface (DHCP Interface)

user@host> show class-of-service interface demux0.1
Logical interface: pp0.1, Index: 85
    Object                  Name                   Type           Index
    Traffic-control-profile tcp-dhcp.o.demux0.1    Output         2726446535
    Classifier              ipprec-compatibility   ip             13

    Adjusting application: DHCP
      Adjustment type: absolute
      Adjustment value: 5000000
      Adjustment overhead-accounting mode: cell
      Adjustment target: node

show class-of-service interface (T4000 Routers with Type 5 FPCs)

user@host> show class-of-service interface xe-4/0/0
Physical interface: xe-4/0/0, Index: 153
    Maximum usable queues: 8, Queues in use: 4
      Shaping rate: 5000000000 bps
      Scheduler map: <default>, Index: 2
      Congestion-notification: Disabled

      Logical interface: xe-4/0/0.0, Index: 77
        Object                  Name                   Type                    
Index
        Classifier              ipprec-compatibility   ip                       
  13

show class-of-service interface detail

user@host> show class-of-service interface ge-0/3/0 detail

Physical interface: ge-0/3/0, Enabled, Physical link is Up
  Link-level type: Ethernet, MTU: 1518, Speed: 1000mbps, Loopback: Disabled, 
Source filtering: Disabled, Flow control: Enabled, Auto-negotiation: Enabled, 
Remote fault: Online
  Device flags   : Present Running
  Interface flags: SNMP-Traps Internal: 0x4000          

  Physical interface: ge-0/3/0, Index: 138             
  Maximum usable queues: 4, Queues in use: 5
  Shaping rate: 50000 bps
  Scheduler map: interface-schedular-map, Index: 58414
  Input shaping rate: 10000 bps
  Input scheduler map: schedular-map, Index: 15103
  Chassis scheduler map: <default-chassis>, Index: 4
  Congestion-notification: Disabled

  Logical interface ge-0/3/0.0                                       
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.1 ]  Encapsulation: ENET2
    inet
    mpls
Interface       Admin Link Proto Input Filter         Output Filter  
ge-0/3/0.0      up    up   inet
                           mpls
Interface       Admin Link Proto Input Policer         Output Policer
ge-0/3/0.0      up    up   inet
                           mpls
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  Logical interface: ge-0/3/0.0, Index: 68                             
    Object                  Name                   Type               Index 
    Rewrite                 exp-default            exp (mpls-any)       33
    Classifier              exp-default            exp                  10
    Classifier              ipprec-compatibility   ip                   13

  Logical interface ge-0/3/0.1
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.2 ]  Encapsulation: ENET2
    inet
Interface       Admin Link Proto Input Filter         Output Filter
ge-0/3/0.1      up    up   inet
Interface       Admin Link Proto Input Policer         Output Policer
ge-0/3/0.1      up    up   inet

  Logical interface: ge-0/3/0.1, Index: 69
    Object                  Name                   Type            Index
    Classifier              ipprec-compatibility   ip               13

show class-of-service interface comprehensive

user@host> show class-of-service interface ge-0/3/0 comprehensive
Physical interface: ge-0/3/0, Enabled, Physical link is Up
  Interface index: 138, SNMP ifIndex: 601, Generation: 141
  Link-level type: Ethernet, MTU: 1518, Speed: 1000mbps, BPDU Error: None, 
MAC-REWRITE Error: None, Loopback: Disabled, Source filtering: Disabled, Flow 
control: Enabled,
  Auto-negotiation: Enabled, Remote fault: Online
  Device flags   : Present Running
  Interface flags: SNMP-Traps Internal: 0x4000
  CoS queues     : 4 supported, 4 maximum usable queues
  Schedulers     : 256
  Hold-times     : Up 0 ms, Down 0 ms
  Current address: 00:14:f6:f4:b4:5d, Hardware address: 00:14:f6:f4:b4:5d
  Last flapped   : 2010-09-07 06:35:22 PDT (15:14:42 ago)
  Statistics last cleared: Never
  Traffic statistics:
   Input  bytes  :                    0                    0 bps
   Output bytes  :                    0                    0 bps
   Input  packets:                    0                    0 pps
   Output packets:                    0                    0 pps
   IPv6 total statistics:
    Input  bytes  :                   0
    Output bytes  :                   0
    Input  packets:                   0
    Output packets:                   0
  Ingress traffic statistics at Packet Forwarding Engine:
   Input  bytes  :                    0                    0 bps
   Input  packets:                    0                    0 pps
   Drop   bytes  :                    0                    0 bps
   Drop   packets:                    0                    0 pps
  Label-switched interface (LSI) traffic statistics:
   Input  bytes  :                    0                    0 bps
   Input  packets:                    0                    0 pps
  Input errors:
    Errors: 0, Drops: 0, Framing errors: 0, Runts: 0, Policed discards: 0, L3 
incompletes: 0, L2 channel errors: 0, L2 mismatch timeouts: 0, FIFO errors: 0, 
Resource errors: 0
  Output errors:
    Carrier transitions: 5, Errors: 0, Drops: 0, Collisions: 0, Aged packets: 0,
 FIFO errors: 0, HS link CRC errors: 0, MTU errors: 0, Resource errors: 0

Copyright © 2017, Juniper Networks, Inc.446

Hierarchical Class of Service Feature Guide



  Ingress queues: 4 supported, 5 in use
  Queue counters:       Queued packets  Transmitted packets      Dropped packets

    0 af3                            0                    0                    0

    1 af2                            0                    0                    0

    2 ef2                            0                    0                    0

    3 ef1                            0                    0                    0

  Egress queues: 4 supported, 5 in use
  Queue counters:       Queued packets  Transmitted packets      Dropped packets

    0 af3                            0                    0                    0

    1 af2                            0                    0                    0

    2 ef2                            0                    0                    0

    3 ef1                            0                    0                    0

  Active alarms  : None
  Active defects : None
  MAC statistics:                      Receive         Transmit
    Total octets                             0                0
    Total packets                            0                0
    Unicast packets                          0                0
    Broadcast packets                        0                0
    Multicast packets                        0                0
    CRC/Align errors                         0                0
    FIFO errors                              0                0
    MAC control frames                       0                0
    MAC pause frames                         0                0
    Oversized frames                         0
    Jabber frames                            0
    Fragment frames                          0
    VLAN tagged frames                       0
    Code violations                          0
  Filter statistics:
    Input packet count                       0
    Input packet rejects                     0
    Input DA rejects                         0
    Input SA rejects                         0
    Output packet count                                       0
    Output packet pad count                                   0
    Output packet error count                                 0
    CAM destination filters: 0, CAM source filters: 0
  Autonegotiation information:
    Negotiation status: Complete
    Link partner:
        Link mode: Full-duplex, Flow control: Symmetric/Asymmetric, Remote fault:
 OK
    Local resolution:
      Flow control: Symmetric, Remote fault: Link OK
  Packet Forwarding Engine configuration:
    Destination slot: 0
  CoS information:
    Direction : Output
    CoS transmit queue               Bandwidth               Buffer Priority   
Limit

447Copyright © 2017, Juniper Networks, Inc.

Chapter 11: Operational Commands



                              %            bps     %           usec
    2 ef2                    39          19500     0            120     high    
none
    Direction : Input
    CoS transmit queue               Bandwidth               Buffer Priority   
Limit
                              %            bps     %           usec
    0 af3                    30           3000    45              0      low    
none

Physical interface: ge-0/3/0, Enabled, Physical link is Up
  Interface index: 138, SNMP ifIndex: 601
Forwarding classes: 16 supported, 5 in use
Ingress queues: 4 supported, 5 in use
Queue: 0, Forwarding classes: af3
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: af2
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: ef2
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: ef1
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Forwarding classes: 16 supported, 5 in use
Egress queues: 4 supported, 5 in use
Queue: 0, Forwarding classes: af3
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
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    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: af2
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: ef2
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: ef1
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps

Packet Forwarding Engine Chassis Queues:
Queues: 4 supported, 5 in use
Queue: 0, Forwarding classes: af3
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  : Not Available
    RED-dropped bytes    : Not Available
Queue: 1, Forwarding classes: af2
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
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    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  : Not Available
    RED-dropped bytes    : Not Available
Queue: 2, Forwarding classes: ef2
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  : Not Available
    RED-dropped bytes    : Not Available
Queue: 3, Forwarding classes: ef1
  Queued:
    Packets              :                108546                     0 pps
    Bytes                :              12754752                   376 bps
  Transmitted:
    Packets              :                108546                      0 pps
    Bytes                :              12754752                   376 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  : Not Available
    RED-dropped bytes    : Not Available

Physical interface: ge-0/3/0, Index: 138
Maximum usable queues: 4, Queues in use: 5
  Shaping rate: 50000 bps

Scheduler map: interface-schedular-map, Index: 58414

  Scheduler: ef2, Forwarding class: ef2, Index: 39155
    Transmit rate: 39 percent, Rate Limit: none, Buffer size: 120 us, Buffer 
Limit: none, Priority: high
    Excess Priority: unspecified
    Drop profiles:
      Loss priority   Protocol    Index    Name
      Low             any             1    < default-drop-profile> 
      Medium low      any             1    < default-drop-profile>
      Medium high     any             1    < default-drop-profile>
      High            any             1    < default-drop-profile>
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
  Input shaping rate: 10000 bps
  Input scheduler map: schedular-map

Scheduler map: schedular-map, Index: 15103

  Scheduler: af3, Forwarding class: af3, Index: 35058
    Transmit rate: 30 percent, Rate Limit: none, Buffer size: 45 percent, Buffer
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 Limit: none, Priority: low
    Excess Priority: unspecified
    Drop profiles:
      Loss priority   Protocol    Index    Name
      Low             any         40582    green
      Medium low      any             1    < default-drop-profile>
      Medium high     any             1    < default-drop-profile>
      High            any         18928    yellow
Drop profile: green, Type: discrete, Index: 40582
  Fill level    Drop probability
          50                   0
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: yellow, Type: discrete, Index: 18928
  Fill level    Drop probability
          50                   0
         100                 100
  Chassis scheduler map: < default-drop-profile>
Scheduler map: < default-drop-profile>, Index: 4

  Scheduler: < default-drop-profile>, Forwarding class: af3, Index: 25
    Transmit rate: 25 percent, Rate Limit: none, Buffer size: 25 percent, Buffer
 Limit: none, Priority: low
    Excess Priority: low
    Drop profiles:
      Loss priority   Protocol    Index    Name
      Low             any             1    < default-drop-profile>
      Medium low      any             1    < default-drop-profile>
      Medium high     any             1    < default-drop-profile>
      High            any             1    < default-drop-profile>
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100

  Scheduler: < default-drop-profile>, Forwarding class: af2, Index: 25
    Transmit rate: 25 percent, Rate Limit: none, Buffer size: 25 percent, Buffer
 Limit: none, Priority: low
    Excess Priority: low
    Drop profiles:
      Loss priority   Protocol    Index    Name
      Low             any             1    < default-drop-profile>     
      Medium low      any             1    < default-drop-profile>      
      Medium high     any             1    < default-drop-profile>
      High            any             1    < default-drop-profile>
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
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Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100

  Scheduler: < default-drop-profile>, Forwarding class: ef2, Index: 25
    Transmit rate: 25 percent, Rate Limit: none, Buffer size: 25 percent, Buffer
 Limit: none, Priority: low
    Excess Priority: low
    Drop profiles:
      Loss priority   Protocol    Index    Name
      Low             any             1    < default-drop-profile>
      Medium low      any             1    < default-drop-profile>
      Medium high     any             1    < default-drop-profile>
      High            any             1    < default-drop-profile>
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100

  Scheduler: < default-drop-profile>, Forwarding class: ef1, Index: 25
    Transmit rate: 25 percent, Rate Limit: none, Buffer size: 25 percent, Buffer
 Limit: none, Priority: low
    Excess Priority: low
    Drop profiles:
      Loss priority   Protocol    Index    Name
      Low             any             1    < default-drop-profile>
      Medium low      any             1    < default-drop-profile>
      Medium high     any             1    < default-drop-profile>     
      High            any             1    < default-drop-profile>
Drop profile: , Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
Drop profile: < default-drop-profile>, Type: discrete, Index: 1
  Fill level    Drop probability
         100                 100
  Congestion-notification: Disabled
Forwarding class                       ID      Queue  Restricted queue  Fabric 
priority  Policing priority
  af3                                   0       0          0             low    
            normal
  af2                                   1       1          1             low    
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            normal
  ef2                                   2       2          2             high   
            normal
  ef1                                   3       3          3             high   
            normal
  af1                                   4       4          0             low    
            normal

  Logical interface ge-0/3/0.0 (Index 68) (SNMP ifIndex 152) (Generation 159)
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.1 ]  Encapsulation: ENET2
    Traffic statistics:
     Input  bytes  :                    0
     Output bytes  :                    0
     Input  packets:                    0
     Output packets:                    0
    Local statistics:
     Input  bytes  :                    0
     Output bytes  :                    0
     Input  packets:                    0
     Output packets:                    0
    Transit statistics:
     Input  bytes  :                    0                    0 bps
     Output bytes  :                    0                    0 bps
     Input  packets:                    0                    0 pps
     Output packets:                    0                    0 pps
    Protocol inet, MTU: 1500, Generation: 172, Route table: 0
      Flags: Sendbcast-pkt-to-re
      Input Filters: filter-in-ge-0/3/0.0-i,
      Policer: Input: p1-ge-0/3/0.0-inet-i
    Protocol mpls, MTU: 1488, Maximum labels: 3, Generation: 173, Route table: 0

      Flags: Is-Primary
      Output Filters: exp-filter,,,,,

Logical interface ge-1/2/0.0 (Index 347) (SNMP ifIndex 638) (Generation 156)    

Forwarding class ID  Queue  Restricted queue  Fabric priority  Policing priority
   SPU priority
best-effort      0   0      0                 low              normal           
    low

Aggregate Forwarding-class statistics per forwarding-class 
  Aggregate Forwarding-class statistics:
   Forwarding-class statistics:

Forwarding-class best-effort statistics:
    Input unicast bytes:      0
    Output unicast bytes:     0
    Input unicast packets:    0
    Output unicast packets:   0

    Input multicast bytes:    0
    Output multicast bytes:   0
    Input multicast packets:  0
    Output multicast packets: 0

Forwarding-class expedited-forwarding statistics:
    Input unicast bytes:      0
    Output unicast bytes:     0
    Input unicast packets:    0
    Output unicast packets:   0
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    Input multicast bytes:    0
    Output multicast bytes:   0
    Input multicast packets:  0
    Output multicast packets: 0

IPv4 protocol forwarding-class statistics:
  Forwarding-class statistics:
  Forwarding-class best-effort statistics:

    Input unicast bytes:      0
    Output unicast bytes:     0
    Input unicast packets:    0
    Output unicast packets:   0

    Input multicast bytes:    0
    Output multicast bytes:   0
    Input multicast packets:  0
    Output multicast packets: 0

Forwarding-class expedited-forwarding statistics:
    Input unicast bytes:      0
    Output unicast bytes:     0
    Input unicast packets:    0
    Output unicast packets:   0

    Input multicast bytes:    0
    Output multicast bytes:   0
    Input multicast packets:  0
    Output multicast packets: 0

    IPv6  protocol forwarding-class statistics:
    Forwarding-class statistics:
     Forwarding-class best-effort statistics:

    Input unicast bytes:      0
    Output unicast bytes:     0
    Input unicast packets:    0
    Output unicast packets:   0

    Input multicast bytes:    0
    Output multicast bytes:   0
    Input multicast packets:  0
    Output multicast packets: 0

Forwarding-class expedited-forwarding statistics:
    Input unicast bytes:      0
    Output unicast bytes:     0
    Input unicast packets:    0
    Output unicast packets:   0

    Input multicast bytes:    0
    Output multicast bytes:   0
    Input multicast packets:  0
    Output multicast packets: 0

Logical interface ge-0/3/0.0 (Index 68) (SNMP ifIndex 152)
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.1 ]  Encapsulation: ENET2
    Input packets : 0
    Output packets: 0
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Interface       Admin Link Proto Input Filter         Output Filter
ge-0/3/0.0      up    up   inet  filter-in-ge-0/3/0.0-i
                           mpls                       exp-filter
Interface       Admin Link Proto Input Policer         Output Policer
ge-0/3/0.0      up    up
                           inet  p1-ge-0/3/0.0-inet-i
                           mpls

Filter: filter-in-ge-0/3/0.0-i
Counters:
Name                                                Bytes              Packets
count-filter-in-ge-0/3/0.0-i                            0                    0

Filter: exp-filter
Counters:
Name                                                Bytes              Packets
count-exp-seven-match                                   0                    0
count-exp-zero-match                                    0                    0
Policers:
Name                                              Packets
p1-ge-0/3/0.0-inet-i                                    0

  Logical interface: ge-0/3/0.0, Index: 68
    Object                  Name                   Type                    Index

    Rewrite                 exp-default            exp (mpls-any)             33

Rewrite rule: exp-default, Code point type: exp, Index: 33
  Forwarding class                    Loss priority       Code point
  af3                                 low                 000
  af3                                 high                001
  af2                                 low                 010
  af2                                 high                011
  ef2                                 low                 100
  ef2                                 high                101
  ef1                                 low                 110
  ef1                                 high                111
    Object                  Name                   Type                    Index

    Classifier              exp-default            exp                        10

Classifier: exp-default, Code point type: exp, Index: 10
  Code point         Forwarding class                    Loss priority
  000                af3                                 low
  001                af3                                 high
  010                af2                                 low
  011                af2                                 high
  100                ef2                                 low
  101                ef2                                 high
  110                ef1                                 low
  111                ef1                                 high
    Object                  Name                   Type                    Index

    Classifier              ipprec-compatibility   ip                         13

Classifier: ipprec-compatibility, Code point type: inet-precedence, Index: 13
  Code point         Forwarding class                    Loss priority
  000                af3                                 low
  001                af3                                 high
  010                af3                                 low
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  011                af3                                 high
  100                af3                                 low
  101                af3                                 high
  110                ef1                                 low
  111                ef1                                 high
Forwarding class                       ID      Queue  Restricted queue  Fabric 
priority  Policing priority
  af3                                   0       0          0             low    
            normal
  af2                                   1       1          1             low    
            normal
  ef2                                   2       2          2             high   
            normal
  ef1                                   3       3          3             high   
            normal
  af1                                   4       4          0             low    
            normal

  Logical interface ge-0/3/0.1 (Index 69) (SNMP ifIndex 154) (Generation 160)
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.2 ]  Encapsulation: ENET2
    Traffic statistics:
     Input  bytes  :                    0
     Output bytes  :                    0
     Input  packets:                    0
     Output packets:                    0
    Local statistics:
     Input  bytes  :                    0
     Output bytes  :                    0
     Input  packets:                    0
     Output packets:                    0
    Transit statistics:
     Input  bytes  :                    0                    0 bps
     Output bytes  :                    0                    0 bps
     Input  packets:                    0                    0 pps
     Output packets:                    0                    0 pps
    Protocol inet, MTU: 1500, Generation: 174, Route table: 0
      Flags: Sendbcast-pkt-to-re

  Logical interface ge-0/3/0.1 (Index 69) (SNMP ifIndex 154)
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.2 ]  Encapsulation: ENET2
    Input packets : 0
    Output packets: 0

Interface       Admin Link Proto Input Filter         Output Filter
ge-0/3/0.1      up    up   mpls  
Interface       Admin Link Proto Input Policer         Output Policer
ge-0/3/0.1      up    up
                           mpls

  Logical interface: ge-0/3/0.1, Index: 69
    Object                  Name                   Type                    Index

    Classifier              ipprec-compatibility   ip                         13

Classifier: ipprec-compatibility, Code point type: inet-precedence, Index: 13
  Code point         Forwarding class                    Loss priority
  000                af3                                 low
  001                af3                                 high
  010                af3                                 low
  011                af3                                 high
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  100                af3                                 low
  101                af3                                 high
  110                ef1                                 low
  111                ef1                                 high
Forwarding class                       ID      Queue  Restricted queue  Fabric 
priority  Policing priority
  af3                                   0       0          0             low    
            normal
  af2                                   1       1          1             low    
            normal
  ef2                                   2       2          2             high   
            normal
  ef1                                   3       3          3             high   
            normal
  af1                                   4       4          0             low    
            normal

show class-of-service interface (ACX Series Routers)

user@host-g11# show class-of-service interface
Physical interface: at-0/0/0, Index: 130
Maximum usable queues: 4, Queues in use: 4
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled

  Logical interface: at-0/0/0.0, Index: 69

  Logical interface: at-0/0/0.32767, Index: 70

Physical interface: at-0/0/1, Index: 133
Maximum usable queues: 4, Queues in use: 4
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled

  Logical interface: at-0/0/1.0, Index: 71

  Logical interface: at-0/0/1.32767, Index: 72

Physical interface: ge-0/1/0, Index: 146
Maximum usable queues: 8, Queues in use: 5
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
Object                  Name                   Type                    Index
Rewrite                 dscp-default           dscp                       31
Classifier              d1                     dscp                    11331
Classifier              ci                     ieee8021p                 583

  Logical interface: ge-0/1/0.0, Index: 73
Object                  Name                   Type                    Index
Rewrite                 custom-exp             exp (mpls-any)          46413

  Logical interface: ge-0/1/0.1, Index: 74

  Logical interface: ge-0/1/0.32767, Index: 75

Physical interface: ge-0/1/1, Index: 147
Maximum usable queues: 8, Queues in use: 5
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
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Object                  Name                   Type                    Index
Classifier              ipprec-compatibility   ip                         13

  Logical interface: ge-0/1/1.0, Index: 76

Physical interface: ge-0/1/2, Index: 148
Maximum usable queues: 8, Queues in use: 5
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
Object                  Name                   Type                    Index
Rewrite                 ri                     ieee8021p (outer)       35392
Classifier              ci                     ieee8021p                 583

Physical interface: ge-0/1/3, Index: 149
Maximum usable queues: 8, Queues in use: 5
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
Object                  Name                   Type                    Index
Classifier              ipprec-compatibility   ip                         13

  Logical interface: ge-0/1/3.0, Index: 77
Object                  Name                   Type                    Index
Rewrite                 custom-exp2            exp (mpls-any)          53581

Physical interface: ge-0/1/4, Index: 150
Maximum usable queues: 8, Queues in use: 5
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
Object                  Name                   Type                    Index
Classifier              ipprec-compatibility   ip                         13

Physical interface: ge-0/1/5, Index: 151
Maximum usable queues: 8, Queues in use: 5
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
Object                  Name                   Type                    Index
Classifier              ipprec-compatibility   ip                         13

Physical interface: ge-0/1/6, Index: 152
Maximum usable queues: 8, Queues in use: 5
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
Object                  Name                   Type                    Index
Classifier              ipprec-compatibility   ip                         13

Physical interface: ge-0/1/7, Index: 153
Maximum usable queues: 8, Queues in use: 5
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
Object                  Name                   Type                    Index
Classifier              d1                     dscp                    11331

Physical interface: ge-0/2/0, Index: 154
Maximum usable queues: 8, Queues in use: 5
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
Object                  Name                   Type                    Index
Classifier              ipprec-compatibility   ip                         13

Physical interface: ge-0/2/1, Index: 155
Maximum usable queues: 8, Queues in use: 5
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  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
Object                  Name                   Type                    Index
Classifier              ipprec-compatibility   ip                         13

  Logical interface: ge-0/2/1.0, Index: 78

  Logical interface: ge-0/2/1.32767, Index: 79

Physical interface: xe-0/3/0, Index: 156
Maximum usable queues: 8, Queues in use: 5
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
Object                  Name                   Type                    Index
Classifier              ipprec-compatibility   ip                         13

  Logical interface: xe-0/3/0.0, Index: 80

Physical interface: xe-0/3/1, Index: 157
Maximum usable queues: 8, Queues in use: 5
  Scheduler map: <default>, Index: 2
  Congestion-notification: Disabled
Object                  Name                   Type                    Index
Classifier              ipprec-compatibility   ip                         13

  Logical interface: xe-0/3/1.0, Index: 81

[edit]
user@host-g11#

show class-of-service interface (PPPoE Subscriber Interface for Enhanced Subscriber Management)

user@host> show class-of-service interface pp0.3221225474
  Logical interface: pp0.3221225475, Index: 3221225475
Object                  Name                   Type                    Index
Traffic-control-profile TC_PROF_100_199_SERIES_UID1006 Output      4294967312
Scheduler-map           SMAP-1_UID1002         Output              4294967327
Rewrite-Output          ieee-rewrite           ieee8021p               60432
Rewrite-Output          rule1                  ip                      50463

    Adjusting application: PPPoE IA tags
      Adjustment type: absolute
      Configured shaping rate: 11000000
      Adjustment value: 5000000
      Adjustment target: node

    Adjusting application: ucac
      Adjustment type: delta
      Configured shaping rate: 5000000
      Adjustment value: 100000
      Adjustment target: node
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show class-of-service scheduler-map

Syntax show class-of-service scheduler-map
<name>

Release Information Command introduced before Junos OS Release 7.4.

Command introduced in Junos OS Release 11.1 for the QFX Series.

Command introduced in Junos OS Release 15.1R3 on MX Series routers for enhanced

subscriber management.

Description Display the mapping of schedulers to forwarding classes and a summary of scheduler

parameters for each entry.

Options none—Display all scheduler maps.

name—(Optional)Displaya summaryof scheduler parameters for each forwarding class
to which the named scheduler is assigned.

Required Privilege
Level

view

Related
Documentation

Verifying and Managing Junos OS Enhanced Subscriber Management•

List of Sample Output show class-of-service scheduler-map on page 461
show class-of-service scheduler-map (QFX Series) on page 462

Output Fields Table 35 on page 460 describes the output fields for the show class-of-service

scheduler-map command.Output fields are listed in the approximate order inwhich they

appear.

Table 35: show class-of-service scheduler-mapOutput Fields

Field DescriptionField Name

Name of the scheduler map.

(Enhanced subscriber management for MX Series routers) The name of the dynamic scheduler map
object is associatedwith ageneratedUID (for example,SMAP-1_UID1002) insteadofwith a subscriber
interface.

Scheduler map

Indexof the indicatedobject.Objectshaving indexes in this output includeschedulermaps, schedulers,
and drop profiles.

(Enhancedsubscribermanagement forMXSeries routers) Indexvalues fordynamicCoS traffic control
profiles are larger for enhanced subscriber management than they are for legacy subscriber
management.

Index

Name of the scheduler.Scheduler
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Table 35: show class-of-service scheduler-mapOutput Fields (continued)

Field DescriptionField Name

Classification of a packet affecting the forwarding, scheduling, andmarking policies applied as the
packet transits the router.

Forwarding class

Configured transmit rate of the scheduler (in bps). The rate is a percentage of the total interface
bandwidth, or the keyword remainder, which indicates that the scheduler receives the remaining
bandwidth of the interface.

Transmit rate

Rate limiting configuration of the queue. Possible values are none, meaning no rate limiting, and exact,
meaning the queue only transmits at the configured rate.

Rate Limit

Amount of transmit delay (in milliseconds) or the buffer size of the queue. The buffer size is shown
as a percentage of the total interface buffer allocation, or by the keyword remainder to indicate that
the buffer is sized according to what remains after other scheduler buffer allocations.

Maximumbuffer delay

Scheduling priority: low or high.Priority

Priority of excess bandwidth: low,medium-low,medium-high, high, or none.Excess priority

(QFX Series, OCX Series, and EX4600 switches only) Explicit congestion notification (ECN) state:

• Disable—ECN is disabled on the specified scheduler

• Enable—ECN is enabled on the specified scheduler

ECN is disabled by default.

Explicit Congestion
Notification

Minimum shaping rate for an adjusted queue, in bps.Adjustminimum

Bandwidth adjustment applied to a queue, in percent.Adjust percent

Tabledisplaying theassignmentofdropprofilesbynameand index toagiven losspriority andprotocol
pair.

Drop profiles

Packet loss priority for drop profile assignment.Loss priority

Transport protocol for drop profile assignment.Protocol

Name of the drop profile.Name

Sample Output

show class-of-service scheduler-map

user@host> show class-of-service scheduler-map
Scheduler map: dd-scheduler-map, Index: 84

  Scheduler: aa-scheduler, Index: 8721, Forwarding class: aa-forwarding-class
   Transmit rate: 30 percent, Rate Limit: none, Maximum buffer delay: 39 ms,
   Priority: high
   Drop profiles:
    Loss priority   Protocol    Index    Name
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     Low            non-TCP     8724     aa-drop-profile
     Low            TCP         9874     bb-drop-profile
     High           non-TCP     8833     cc-drop-profile
     High           TCP         8484     dd-drop-profile

  Scheduler: bb-scheduler, Forwarding class: aa-forwarding-class
   Transmit rate: 40 percent, Rate limit: none, Maximum buffer delay: 68 ms,
   Priority: high
   Drop profiles:
    Loss priority   Protocol    Index    Name
     Low            non-TCP     8724     aa-drop-profile
     Low            TCP         9874     bb-drop-profile
     High           non-TCP     8833     cc-drop-profile
     High           TCP         8484     dd-drop-profile

show class-of-service scheduler-map (QFX Series)

user@switch# show class-of-service scheduler-map
Scheduler map: be-map, Index: 12240

  Scheduler:be-sched, Forwarding class: best-effort, Index: 115
    Transmit rate: 30 percent, Rate Limit: none, Buffer size: remainder,
    Buffer Limit: none, Priority: low
    Excess Priority: unspecified, Explicit Congestion Notification: disable

    Drop profiles:
      Loss priority   Protocol    Index    Name
      Low             any          3312    lan-dp           
      Medium-high     any          2714    be-dp1
      High            any          3178    be-dp2
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show class-of-service scheduler-hierarchy interface

Syntax show class-of-service scheduler-hierarchy interface interface-name <detail>

Release Information Command introduced in Junos OS Release 13.3 for MX Series Routers.

Support for up to four hierarchy levels added in Junos OS Release 16.1.

Description For MPC/MIC interfaces only, display the scheduler hierarchy as well as the shaping rate,

guaranteed rate, priorities, and queue weight information for each forwarding class at

each hierarchy level.

Options detail—(Optional) Display scheduler hierarchies based on the interface set.

interface-name—Display information about a specific interface.

Required Privilege
Level

view

Related
Documentation

hierarchical-scheduler (Subscriber Interfaces onMX Series Routers) on page 306•

List of Sample Output show class-of-service scheduler-hierarchy interface on page 464

Output Fields Table 36 on page 463 describes the output fields for the show class-of-service

scheduler-hierarchy interface command.Output fields are listed in the approximate order

in which they appear.

Table 36: show class-of-service scheduler-hierarchy interface Output Fields

Field DescriptionField Name

Interface nameinterface

Traffic resource associated with the logical interfaceresource

Actual shaping rate in bits per secondshaping-rate

Actual guaranteed rate in bits per secondguaranteed rate

Actual queue priority in the guaranteed region (high, low, or none)guaranteed priority

Actual queue priority in the excess region (high, low, or none)excess priority

Actual queue weight for excess CoS weighted round-robinqueueweight

Actual interface unit per priority weights for excess weighted round-robinexcess weight
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Sample Output

show class-of-service scheduler-hierarchy interface

user@host> show class-of-service scheduler-hierarchy interface xe-1/0/0
--------------------------------------------------------------------------------
Interface/                    shaping guaranteed  guaranteed/  queue   excess
resource name                    rate      rate       excess  weight   weight
                                kbits     kbits     priority          high/low 
--------------------------------------------------------------------------------
xe-1/0/0                        12000                                           
  <<< L1
  xe-1/0/0 RTP                  12000         0                          1    1 

    best-effort                 12000         0     Low  Low     950
    network-control             12000         0     Low  Low      50
  ifset1                        12000         0                        500  500 
  <<< L2
    ifset1 RTP                  12000         0                          1    1
      be1                         720         0     Low  Low     250
      nc1                       12000         0     Low  Low     250
    demux0.96                    3000         0                          1    1 
  <<< L3
      demux0.96 RTP              3000         0                        500  500
        be1                      1000         0     Low  Low     250
        nc1                      3000         0     Low  Low     250
      pp0.81                     2000         0                          1    1 
  <<< L4
         be1                     1000         0     Low  Low     250
         nc1                     2000         0     Low  Low     250
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show class-of-service scheduler-hierarchy interface-set

Syntax show class-of-service scheduler-hierarchy interface-set interface-set-name <detail>

Release Information Command introduced in Junos OS Release 13.3 for MX Series Routers.

Description For MPC/MIC interface sets only, display the scheduler hierarchy.

Options detail—(Optional) Display scheduler hierarchies based on the interface-set.

interface-set-name—Display information about a specific interface-set.

Required Privilege
Level

view

Related
Documentation

show interfaces queue on page 512•

List of Sample Output show class-of-service scheduler-hierarchy interface-set on page 466

Output Fields Table 37 on page 465 describes the output fields for the show class-of-service

scheduler-hierarchy interface-set command. Output fields are listed in the approximate

order in which they appear.

Table 37: show class-of-service scheduler-hierarchy interface-set Output Fields

Field DescriptionField Name

Type of interfaceinterface

Traffic resource associated with the logical interfaceresource

Actual shaping rate in bits per secondshaping-rate

Actual guaranteed rate in bits per secondguaranteed rate

Actual queue priority in the guaranteed region (high, low, or none)guaranteed priority

Actual queue priority in the excess region (high, low, or none)excess priority

Actual queue weight for excess CoS weighted round-robinqueueweight

Actual interface-set per priority weights for excess weighted round-robinexcess weight
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Sample Output

show class-of-service scheduler-hierarchy interface-set

user@host> show class-of-service scheduler-hierarchy interface-set ifset
--------------------------------------------------------------------------------
Interface/                    shaping guarnteed  guaranteed/   queue   excess
resource name                    rate      rate       excess  weight   weight
                                kbits     kbits     priority          high/low 
--------------------------------------------------------------------------------
ge-1/0/0                       100000
  ge-1/0/0 RTP                 100000         0                          1   1
    be                         100000      1000     Low  Low       1
    da                           9000      2000  Medium High       1
    vi                         100000      3000  Medium None     626
    vo                         100000      4000    High High     373
    gt                         100000         0    High High       1
  ge-1/0/0.20                   50000     40000                        750 750
    be                          50000      1000     Low  Low       1
    da                           9000      2000  Medium High       1
    vi                          50000      3000  Medium None     626
    vo                          50000      4000    High High     373
    gt                          50000  Disabled    High High       1
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show interfaces (Gigabit Ethernet)

Syntax show interfaces ge-fpc/pic/port
<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 Gigabit Ethernet interface.

Options ge-fpc/pic/port—Display standard information about the specified Gigabit Ethernet

interface.

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 In a logical system, this command displays information only about the logical interfaces

and not about the physical interfaces.

Required Privilege
Level

view

Related
Documentation

Verifying and Managing Agent Circuit Identifier-Based Dynamic VLAN Configuration•

• Verifying and Managing Configurations for Dynamic VLANs Based on Access-Line

Identifiers

List of Sample Output show interfaces (Gigabit Ethernet) on page 483
show interfaces (Gigabit Ethernet onMX Series Routers) on page 484
show interfaces (link degrade status) on page 484
show interfaces extensive (Gigabit Ethernet onMX Series Routers showing interface
transmit statistics configuration) on page 485
show interfaces brief (Gigabit Ethernet) on page 485
show interfaces detail (Gigabit Ethernet) on page 486
show interfaces extensive (Gigabit Ethernet IQ2) on page 487
show interfaces (Gigabit Ethernet Unnumbered Interface) on page 490
show interfaces (ACI Interface Set Configured) on page 490
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show interfaces (ALI Interface Set) on page 491

Output Fields Table38onpage468describes theoutput fields for theshowinterfaces (GigabitEthernet)

command. Output fields are listed in the approximate order in which they appear. For

Gigabit Ethernet IQ and IQE PICs, the traffic and MAC statistics vary by interface type.

For more information, see Table 39 on page 483.

Table 38: show interfaces (Gigabit Ethernet) 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 noneIndexnumber of thephysical interface,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 levelsEncapsulation being used on the physical interface.Link-level type

All levelsMaximum transmission unit size on the physical interface.MTU

All levelsSpeed at which the interface is running.Speed

All levelsLoopback status: Enabled or Disabled. If loopback is enabled, type of loopback:
Local or Remote.

Loopback

All levelsSource filtering status: Enabled or Disabled.Source filtering

All levels10-Gigabit Ethernet interface operating in Local Area Network Physical Layer
Device (LAN PHY)mode. LAN PHY allows 10-Gigabit Ethernet wide area links
to use existing Ethernet applications.

LAN-PHYmode

All levels10-Gigabit Ethernet interface operating inWide Area Network Physical Layer
Device (WANPHY)mode.WANPHYallows 10-Gigabit Ethernetwide area links
to use fiber-optic cables and other devices intended for SONET/SDH.

WAN-PHYmode

All levelsUnidirectional link mode status for 10-Gigabit Ethernet interface: Enabled or
Disabled for parent interface; Rx-only or Tx-only for child interfaces.

Unidirectional

All levelsFlow control status: Enabled or Disabled.Flow control

All levels(Gigabit Ethernet interfaces) Autonegotiation status: Enabled or Disabled.Auto-negotiation
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Table 38: show interfaces (Gigabit Ethernet) Output Fields (continued)

Level of OutputField DescriptionField Name

All levels(Gigabit Ethernet interfaces) Remote fault status:

• Online—Autonegotiation is manually configured as online.

• Offline—Autonegotiation is manually configured as offline.

Remote-fault

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

All levelsInformation about the link. Possible values are described in the “Links Flags”
section under Common Output Fields Description.

Link flags

All levels(10-Gigabit Ethernet dense wavelength-division multiplexing [DWDM]
interfaces) Displays the configured wavelength, in nanometers (nm).

Wavelength

All levels(10-Gigabit Ethernet DWDM interfaces only) Displays the frequency associated
with the configured wavelength, in terahertz (THz).

Frequency

detail extensive noneNumber of CoS queues configured.CoS queues

extensive(Gigabit Ethernet intelligent queuing 2 [IQ2] interfaces only) Number of CoS
schedulers configured.

Schedulers

detail extensiveCurrent interface hold-time up and hold-time down, in milliseconds (ms).Hold-times

detail extensive noneConfigured MAC address.Current address

detail extensive noneHardware MAC address.Hardware address

detail extensive noneDate, time, and how long ago the interface went from down to up. The format
isLast flapped:year-month-dayhour:minute:second:timezone (hour:minute:second
ago). For example, Last flapped: 2002-04-26 10:52:40 PDT (04:33:20 ago).

Last flapped

NoneInput rate in bits per second (bps) and packets per second (pps). The value in
this field also includes the Layer 2 overhead bytes for ingress traffic on Ethernet
interfaces if you enable accounting of Layer 2 overhead at the PIC level or the
logical interface level.

Input Rate

NoneOutput rate in bps and pps. The value in this field also includes the Layer 2
overheadbytes for egress traffic onEthernet interfaces if youenableaccounting
of Layer 2 overhead at the PIC level or the logical interface level.

Output Rate

detail extensiveTime when the statistics for the interface were last set to zero.Statistics last cleared

detail extensiveLayer 2 overhead in bytes that is accounted in the interface statistics for egress
traffic.

Egress account
overhead
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Table 38: show interfaces (Gigabit Ethernet) Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveLayer 2 overhead in bytes that is accounted in the interface statistics for ingress
traffic.

Ingress account
overhead

detail extensiveNumber and rate of bytes andpackets receivedand transmittedon thephysical
interface.

• Input bytes—Number of bytes received on the interface. The value in this field
also includes the Layer 2 overhead bytes for ingress traffic on Ethernet
interfaces if you enable accounting of Layer 2 overhead at the PIC level or
the logical interface level.

• Output bytes—Number of bytes transmitted on the interface. The value in
this fieldalso includes theLayer 2overheadbytes for egress traffic onEthernet
interfaces if you enable accounting of Layer 2 overhead at the PIC level or
the logical interface level.

• Input packets—Number of packets received on the interface.

• Output packets—Number of packets transmitted on the interface.

Gigabit Ethernet and 10-Gigabit Ethernet IQ PICs count the overhead and CRC
bytes.

For Gigabit Ethernet IQ PICs, the input byte counts vary by interface type. For
more information, see Table 31 under the show interfaces (10-Gigabit Ethernet)
command.

Traffic statistics

extensiveInput errors on the interface. The following paragraphs explain the counters
whosemeaning might not be obvious:

• Errors—Sum of the incoming frame aborts and FCS errors.

• Drops—Number of packets dropped by the input queue of the I/O Manager
ASIC. If the interface is saturated, this number increments once for every
packet that is dropped by the ASIC's REDmechanism.

• Framing errors—Number of packets receivedwith an invalid frame checksum
(FCS).

• Runts—Number of frames received that are smaller than the runt threshold.

• Policed discards—Number of frames that the incoming packet match code
discarded because they were not recognized or not of interest. Usually, this
field reports protocols that Junos OS does not handle.

• L3 incompletes—Number of incoming packets discarded because they failed
Layer 3 (usually IPv4) sanity checks of the header. For example, a framewith
less than 20 bytes of available IP header is discarded. L3 incomplete errors
can be ignored by configuring the ignore-l3-incompletes statement.

• L2 channel errors—Number of times the software did not find a valid logical
interface for an incoming frame.

• L2mismatch timeouts—Number of malformed or short packets that caused
the incoming packet handler to discard the frame as unreadable.

• FIFO errors—Number of FIFO errors in the receive direction that are reported
by the ASIC on the PIC. If this value is ever nonzero, the PIC is probably
malfunctioning.

• Resource errors—Sum of transmit drops.

Input errors
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Table 38: show interfaces (Gigabit Ethernet) Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveOutput errors on the interface. The following paragraphs explain the counters
whosemeaning might not be obvious:

• Carrier transitions—Number of times the interface has gone from down to up.
This number does not normally increment quickly, increasing only when the
cable is unplugged, the far-end system is powered down and then up, or
anotherproblemoccurs. If thenumberof carrier transitions incrementsquickly
(perhaps once every 10 seconds), the cable, the far-end system, or the PIC
or PIM is malfunctioning.

• Errors—Sum of the outgoing frame aborts and FCS errors.

• Drops—Number of packets dropped by the output queue of the I/OManager
ASIC. If the interface is saturated, this number increments once for every
packet that is dropped by the ASIC's REDmechanism.

NOTE: Due to accounting space limitations on certain Type 3 FPCs (which
are supported in M320 and T640 routers), the Drops field does not always
use thecorrect value forqueue6orqueue7 for interfaceson 10-port 1-Gigabit
Ethernet PICs.

• Collisions—Number of Ethernet collisions. TheGigabit Ethernet PIC supports
only full-duplex operation, so for Gigabit Ethernet PICs, this number must
always be 0. If it is nonzero, there is a software bug.

• Aged packets—Number of packets that remained in shared packet SDRAM
so long that the system automatically purged them. The value in this field
must never increment. If it does, it is most likely a software bug or possibly
malfunctioning hardware.

• FIFO errors—Number of FIFO errors in the send direction as reported by the
ASIC on the PIC. If this value is ever nonzero, the PIC is probably
malfunctioning.

• HS link CRC errors—Number of errors on the high-speed links between the
ASICs responsible for handling the router interfaces.

• MTUerrors—NumberofpacketswhosesizeexceededtheMTUof the interface.

• Resource errors—Sum of transmit drops.

Output errors

detail extensiveTotal number of egress queues supported on the specified interface.

NOTE: InDPCs thatarenotof theenhanced type, suchasDPC40x 1GER,DPCE
20x 1GE + 2x 10GE R, or DPCE 40x 1GE R, youmight notice a discrepancy in the
output of the show interfaces command because incoming packets might be
counted in the Egress queues section of the output. This problem occurs on
non-enhanced DPCs because the egress queue statistics are polled from IMQ
(Inbound Message Queuing) block of the I-chip. The IMQ block does not
differentiate between ingress and egressWAN traffic; as a result, the combined
statistics are displayed in the egress queue counters on the Routing Engine. In
a simple VPLS scenario, if there is no MAC entry in DMAC table (by sending
unidirectional traffic), traffic is floodedand the input traffic is accounted in IMQ.
For bidirectional traffic (MAC entry in DMAC table), if the outgoing interface is
on the same I-chip then both ingress and egress statistics are counted in a
combinedway. If the outgoing interface is on a different I-chip or FPC, then only
egress statistics are accounted in IMQ. This behavior is expected with
non-enhanced DPCs

Egress queues
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Level of OutputField DescriptionField Name

detail extensiveCoS queue number and its associated user-configured forwarding class name.

• Queued packets—Number of queued packets.

• Transmitted packets—Number of transmitted packets.

• Droppedpackets—Numberofpacketsdroppedby theASIC'sREDmechanism.

NOTE: Due to accounting space limitations on certain Type 3 FPCs (which
are supported inM320andT640 routers), theDroppedpackets fielddoesnot
always display the correct value for queue 6 or queue 7 for interfaces on
10-port 1-Gigabit Ethernet PICs.

Queue counters
(Egress)

extensiveTotal number of ingress queues supported on the specified interface. Displayed
on IQ2 interfaces.

Ingress queues

extensiveCoS queue number and its associated user-configured forwarding class name.
Displayed on IQ2 interfaces.

• Queued packets—Number of queued packets.

• Transmitted packets—Number of transmitted packets.

• Droppedpackets—Numberofpacketsdroppedby theASIC'sREDmechanism.

Queue counters
(Ingress)

detail extensive noneEthernet-specific defects that can prevent the interface from passing packets.
When a defect persists for a certain amount of time, it is promoted to an alarm.
Based on the router configuration, an alarm can ring the red or yellow alarm
bell on the router, or turn on the red or yellow alarm LED on the craft interface.
These fields can contain the value None or Link.

• None—There are no active defects or alarms.

• Link—Interface has lost its link state, which usually means that the cable is
unplugged, the far-end system has been turned off, or the PIC is
malfunctioning.

Active alarms and
Active defects

detail extensive(OnMXSeriesdevices)Statusof the interface-transmit-statisticsconfiguration:
Enabled or Disabled.

• Enabled—When the interface-transmit-statistics statement is included in the
configuration. If this is configured, the interface statistics show the actual
transmitted load on the interface.

• Disabled—When the interface-transmit-statistics statement is not included
in the configuration. If this is not configured, the interface statistics show the
offered load on the interface.

Interface transmit
statistics

detail extensiveThe forward error correction (FEC) counters provide the following statistics:

• Corrected Errors—Count of corrected errors in the last second.

• CorrectedErrorRatio—Correctederror ratio in the last 25seconds. For example,
1e-7 is 1 error per 10 million bits.

OTN FEC statistics
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Table 38: show interfaces (Gigabit Ethernet) Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensive(10-Gigabit Ethernet interfaces) Displays Physical Coding Sublayer (PCS) fault
conditions from theWAN PHY or the LAN PHY device.

• Bit errors—Number of seconds during which at least one bit error rate (BER)
occurred while the PCS receiver is operating in normal mode.

• Erroredblocks—Number of secondswhen at least one errored block occurred
while the PCS receiver is operating in normal mode.

PCS statistics

detail extensiveShows the link degrade status of the physical link and the estimated bit error
rates (BERs). This field is available only for the PICs supporting the physical link
monitoring feature.

• LinkMonitoring—Indicates if physical link degrademonitoring is enabled on
the interface.

• Enable—Indicates that link degrademonitoring has been enabled (using
the link-degrade-monitor statement) on the interface.

• Disable—Indicates that link degrademonitoring has not been enabled on
the interface. If link degrademonitoring has not been enabled, the output
doesnot showany related information, suchasBERvaluesand thresholds.

• Link Degrade Set Threshold—The BER threshold value at which the link is
considered degraded and a corrective action is triggered.

• LinkDegradeClearThreshold—TheBERthreshold valueatwhich thedegraded
link is considered recovered and the corrective action applied to the interface
is reverted.

• Estimated BER—The estimated bit error rate.

• Link-degrade event—Shows link degrade event information.

• Seconds—Time (in seconds) elapsed after a link degrade event occurred.

• Count—The number of link degrade events recorded.

• State—Shows the link degrade status (example: Defect Active).

Link Degrade
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Table 38: show interfaces (Gigabit Ethernet) Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveReceive and Transmit statistics reported by the PIC'sMAC subsystem, including
the following:

• Total octets and total packets—Total number of octets and packets. For
Gigabit Ethernet IQ PICs, the received octets count varies by interface type.
For more information, see Table 31 under the show interfaces (10-Gigabit
Ethernet) command.

• Unicastpackets,Broadcastpackets,andMulticastpackets—Numberofunicast,
broadcast, andmulticast packets.

• CRC/Align errors—Total number of packets received that had a length
(excluding framing bits, but including FCS octets) of between 64 and 1518
octets, inclusive, and had either a bad FCSwith an integral number of octets
(FCS Error) or a bad FCS with a nonintegral number of octets (Alignment
Error).

• FIFO error—Number of FIFO errors that are reported by the ASIC on the PIC.
If this value is ever nonzero, the PIC or a cable is probably malfunctioning.

• MAC control frames—Number of MAC control frames.

• MAC pause frames—Number of MAC control frames with pause operational
code.

• Oversized frames—There are two possible conditions regarding the number
of oversized frames:

• Packet length exceeds 1518 octets, or

• Packet length exceeds MRU

• Jabberframes—Numberof frames thatwere longer than 1518octets (excluding
framing bits, but including FCS octets), and had either an FCS error or an
alignment error. This definition of jabber is different from the definition in
IEEE-802.3 section 8.2.1.5 (10BASE5) and section 10.3.1.4 (10BASE2). These
documents define jabber as the condition in which any packet exceeds 20
ms. The allowed range to detect jabber is from 20ms to 150ms.

• Fragment frames—Total number of packets that were less than 64 octets in
length (excluding framing bits, but including FCS octets) and had either an
FCSerrororanalignmenterror. Fragment framesnormally incrementbecause
both runts (which are normal occurrences caused by collisions) and noise
hits are counted.

• VLAN tagged frames—Number of frames that are VLAN tagged. The system
uses theTPIDof0x8100 in the frame todeterminewhether a frame is tagged
or not.

NOTE: The20-portGigabitEthernetMIC(MIC-3D-20GE-SFP)doesnothave
hardware counters for VLAN frames. Therefore, theVLAN tagged frames field
displays 0 when the show interfaces command is executed on a 20-port
Gigabit Ethernet MIC. In other words, the number of VLAN tagged frames
cannot be determined for the 20-port Gigabit Ethernet MIC.

• Codeviolations—Number of times an event caused thePHY to indicate “Data
reception error” or “invalid data symbol error.”

MAC statistics

extensiveAPS/PCC0:0x02, APS/PCC1: 0x11, APS/PCC2: 0x47, APS/PCC3: 0x58Payload
Type: 0x08

OTNReceived
Overhead Bytes

extensiveAPS/PCC0: 0x00, APS/PCC1: 0x00, APS/PCC2: 0x00, APS/PCC3: 0x00
Payload Type: 0x08

OTN Transmitted
Overhead Bytes
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Table 38: show interfaces (Gigabit Ethernet) Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveReceive and Transmit statistics reported by the PIC's MAC address filter
subsystem. The filtering is done by the content-addressable memory (CAM)
on thePIC.The filter examinesapacket's sourceanddestinationMACaddresses
to determine whether the packet may enter the system or be rejected.

• Input packet count—Number of packets received from the MAC hardware
that the filter processed.

• Input packet rejects—Number of packets that the filter rejected because of
either the source MAC address or the destination MAC address.

• Input DA rejects—Number of packets that the filter rejected because the
destination MAC address of the packet is not on the accept list. It is normal
for this value to increment. When it increments very quickly and no traffic is
entering the router from the far-end system, either there is a bad ARP entry
on the far-end system, or multicast routing is not on and the far-end system
is sending manymulticast packets to the local router (which the router is
rejecting).

• Input SA rejects—Number of packets that the filter rejected because the
source MAC address of the packet is not on the accept list. The value in this
field must increment only if source MAC address filtering has been enabled.
If filtering is enabled, if the value increments quickly, and if the system is not
receiving traffic that it should from the far-end system, it means that the
user-configured source MAC addresses for this interface are incorrect.

• Output packet count—Number of packets that the filter has given to theMAC
hardware.

• Output packet pad count—Number of packets the filter padded to the
minimum Ethernet size (60 bytes) before giving the packet to the MAC
hardware. Usually, padding is doneonly on small ARPpackets, but somevery
small IP packets can also require padding. If this value increments rapidly,
either the system is trying to find anARPentry for a far-end system that does
not exist or it is misconfigured.

• Output packet error count—Number of packets with an indicated error that
the filter was given to transmit. These packets are usually aged packets or
are the result of a bandwidth problem on the FPC hardware. On a normal
system, the value of this field must not increment.

• CAMdestination filters, CAM source filters—Number of entries in the CAM
dedicated to destination and source MAC address filters. There can only be
up to 64 source entries. If source filtering is disabled, which is the default, the
values for these fields must be 0.

Filter statistics

extensive(10-Gigabit Ethernet interfaces, WAN PHYmode) SONET error information:

• Seconds—Number of seconds the defect has been active.

• Count—Number of times that the defect has gone from inactive to active.

• State—State of the error. Any state other thanOK indicates a problem.

Subfields are:

• PHY Lock—Phase-locked loop

• PHY Light—Loss of optical signal

PMAPHY
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Table 38: show interfaces (Gigabit Ethernet) Output Fields (continued)

Level of OutputField DescriptionField Name

extensive(10-Gigabit Ethernet interfaces, WAN PHYmode) SONET error information:

• Seconds—Number of seconds the defect has been active.

• Count—Number of times that the defect has gone from inactive to active.

• State—State of the error. Any state other thanOK indicates a problem.

Subfields are:

• BIP-B1—Bit interleaved parity for SONET section overhead

• SEF—Severely errored framing

• LOL—Loss of light

• LOF—Loss of frame

• ES-S—Errored seconds (section)

• SES-S—Severely errored seconds (section)

• SEFS-S—Severely errored framing seconds (section)

WIS section

extensive(10-Gigabit Ethernet interfaces, WAN PHYmode) Active alarms and defects,
plus counts of specific SONET errors with detailed information:

• Seconds—Number of seconds the defect has been active.

• Count—Number of times that the defect has gone from inactive to active.

• State—State of the error. Any state other thanOK indicates a problem.

Subfields are:

• BIP-B2—Bit interleaved parity for SONET line overhead

• REI-L—Remote error indication (near-end line)

• RDI-L—Remote defect indication (near-end line)

• AIS-L—Alarm indication signal (near-end line)

• BERR-SF—Bit error rate fault (signal failure)

• BERR-SD—Bit error rate defect (signal degradation)

• ES-L—Errored seconds (near-end line)

• SES-L—Severely errored seconds (near-end line)

• UAS-L—Unavailable seconds (near-end line)

• ES-LFE—Errored seconds (far-end line)

• SES-LFE—Severely errored seconds (far-end line)

• UAS-LFE—Unavailable seconds (far-end line)

WIS line
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Table 38: show interfaces (Gigabit Ethernet) Output Fields (continued)

Level of OutputField DescriptionField Name

extensive(10-Gigabit Ethernet interfaces, WAN PHYmode) Active alarms and defects,
plus counts of specific SONET errors with detailed information:

• Seconds—Number of seconds the defect has been active.

• Count—Number of times that the defect has gone from inactive to active.

• State—State of the error. Any state other thanOK indicates a problem.

Subfields are:

• BIP-B3—Bit interleaved parity for SONET section overhead

• REI-P—Remote error indication

• LOP-P—Loss of pointer (path)

• AIS-P—Path alarm indication signal

• RDI-P—Path remote defect indication

• UNEQ-P—Path unequipped

• PLM-P—Path payload (signal) label mismatch

• ES-P—Errored seconds (near-end STS path)

• SES-P—Severely errored seconds (near-end STS path)

• UAS-P—Unavailable seconds (near-end STS path)

• SES-PFE—Severely errored seconds (far-end STS path)

• UAS-PFE—Unavailable seconds (far-end STS path)

WIS path
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Level of OutputField DescriptionField Name

extensiveInformation about link autonegotiation.

• Negotiation status:

• Incomplete—Ethernet interface has the speed or link mode configured.

• Noautonegotiation—RemoteEthernet interfacehas thespeedor linkmode
configured, or does not perform autonegotiation.

• Complete—Ethernet interface is connected to a device that performs
autonegotiation and the autonegotiation process is successful.

• Linkpartner status—OKwhenEthernet interface is connected to adevice that
performs autonegotiation and the autonegotiation process is successful.

• Link partner—Information from the remote Ethernet device:

• Linkmode—Depending on the capability of the link partner, either
Full-duplex or Half-duplex.

• Flow control—Types of flow control supported by the link partner. For
Gigabit Ethernet interfaces, types are Symmetric (link partner supports
PAUSEon receive and transmit),Asymmetric (link partner supportsPAUSE
on transmit), Symmetric/Asymmetric (link partner supports PAUSE on
receive and transmit or only PAUSE on transmit), and None (link partner
does not support flow control).

• Remote fault—Remote fault information from the link partner—Failure
indicates a receive link error.OK indicates that the link partner is receiving.
Negotiation error indicates a negotiation error.Offline indicates that the
link partner is going offline.

• Local resolution—Information from the local Ethernet device:

• Flow control—Types of flow control supported by the local device. For
Gigabit Ethernet interfaces, advertised capabilities are
Symmetric/Asymmetric (local device supports PAUSE on receive and
transmitoronlyPAUSEon receive)andNone (localdevicedoesnot support
flow control). Depending on the result of the negotiation with the link
partner, local resolution flow control type will display Symmetric (local
device supportsPAUSEon receive and transmit),Asymmetric (local device
supportsPAUSEon receive), andNone (local device does not support flow
control).

• Remote fault—Remote fault information. Link OK (no error detected on
receive),Offline (local interface is offline), and Link Failure (link error
detected on receive).

Autonegotiation
information

extensive(10-Gigabit Ethernet interfaces,WANPHYmode)SONET/SDH interfacesallow
path tracebytes tobesent inbandacross theSONET/SDH link. JuniperNetworks
and other router manufacturers use these bytes to help diagnose
misconfigurations and network errors by setting the transmitted path trace
message so that it contains the system hostname and name of the physical
interface. The received path trace value is themessage received from the router
at the other end of the fiber. The transmitted path trace value is the message
that this router transmits.

Received path trace,
Transmittedpathtrace

extensiveInformation about the configuration of the Packet Forwarding Engine:

• Destination slot—FPC slot number.

Packet Forwarding
Engine configuration
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Table 38: show interfaces (Gigabit Ethernet) Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveInformation about the CoS queue for the physical interface.

• CoS transmit queue—Queue number and its associated user-configured
forwarding class name.

• Bandwidth%—Percentage of bandwidth allocated to the queue.

• Bandwidth bps—Bandwidth allocated to the queue (in bps).

• Buffer%—Percentage of buffer space allocated to the queue.

• Bufferusec—Amountofbuffer spaceallocated to thequeue, inmicroseconds.
This value is nonzero only if the buffer size is configured in terms of time.

• Priority—Queue priority: low or high.

• Limit—Displayed if rate limiting is configured for the queue. Possible values
are none and exact. If exact is configured, the queue transmits only up to the
configured bandwidth, even if excess bandwidth is available. If none is
configured, the queue transmits beyond the configured bandwidth if
bandwidth is available.

CoS information

Logical Interface

All levelsName of the logical interface.Logical interface

detail extensive noneIndex number of the logical interface, which reflects its initialization sequence.Index

detail extensive noneSNMP interface index number for the logical interface.SNMP ifIndex

detail extensiveUnique number for use by Juniper Networks technical support only.Generation

All levelsInformation about the logical interface. Possible values are described in the
“Logical Interface Flags” section under Common Output Fields Description.

Flags
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Level of OutputField DescriptionField Name

brief detail extensive
none

Rewrite profile applied to incoming or outgoing frameson the outer (Out) VLAN
tag or for both the outer and inner (In) VLAN tags.

• push—An outer VLAN tag is pushed in front of the existing VLAN tag.

• pop—The outer VLAN tag of the incoming frame is removed.

• swap—The outer VLAN tag of the incoming frame is overwritten with the
user-specified VLAN tag information.

• push—An outer VLAN tag is pushed in front of the existing VLAN tag.

• push-push—Two VLAN tags are pushed in from the incoming frame.

• swap-push—The outer VLAN tag of the incoming frame is replaced by a
user-specified VLAN tag value. A user-specified outer VLAN tag is pushed in
front. The outer tag becomes an inner tag in the final frame.

• swap-swap—Both the inner and the outer VLAN tags of the incoming frame
are replaced by the user-specified VLAN tag value.

• pop-swap—The outer VLAN tag of the incoming frame is removed, and the
inner VLAN tag of the incoming frame is replaced by the user-specifiedVLAN
tag value. The inner tag becomes the outer tag in the final frame.

• pop-pop—Both the outer and inner VLAN tags of the incoming frame are
removed.

VLAN-Tag

detail extensive noneIP demultiplexing (demux) value that appears if this interface is used as the
demux underlying interface. The output is one of the following:

• Source Family Inet

• Destination Family Inet

Demux

All levelsEncapsulation on the logical interface.Encapsulation

brief detail extensive
none

Information displayed for agent circuit identifier (ACI) interface set configured
with the agent-circuit-id autoconfiguration stanza.

Dynamic Profile—Name of the dynamic profile that defines the ACI interface
set.

If configured, the ACI interface set enables the underlying Ethernet interface to
create dynamic VLAN subscriber interfaces based on ACI information.

NOTE: The ACI VLAN field is replaced with the Line Identity field when an ALI
interface set is configured with the line-identity autoconfiguration stanza.

ACI VLAN

detailInformation displayed for access-line-identifier (ALI) interface sets configured
with the line-identity autoconfiguration stanza.

• Dynamic Profile—Name of the dynamic profile that defines the ALI interface
set.

• Trusted option used to create the ALI interface set: Circuit-id, Remote-id, or
Accept-no-ids. More than one option can be configured.

If configured, the ALI interface set enables the underlying Ethernet interface to
create dynamic VLAN subscriber interfaces based on ALI information.

NOTE: The Line Identity field is replaced with the ACI VLAN field when an ACI
interface set is configured with the agent-circuit-id autoconfiguration stanza.

Line Identity
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Level of OutputField DescriptionField Name

detail extensive noneProtocol family. Possible values are described in the “Protocol Field” section
under Common Output Fields Description.

Protocol

detail extensive noneMaximum transmission unit size on the logical interface.MTU

All levelsNDP statistics for protocol inet6 under logical interface statistics.

• Max nh cache—Maximum interface neighbor discovery nexthop cache size.

• New hold nh limit—Maximum number of new unresolved nexthops.

• Curr nh cnt—Current number of resolved nexthops in the NDP queue.

• Currnewholdcnt—Current number of unresolvednexthops in theNDPqueue.

• NH drop cnt—Number of NDP requests not serviced.

Neighbor Discovery
Protocol (NDP)Queue
Statistics

detail extensive noneName of the dynamic profile that was used to create this interface configured
with a Point-to-Point Protocol over Ethernet (PPPoE) family.

Dynamic Profile

detail extensive noneNameof theservicenametable for the interfaceconfiguredwithaPPPoE family.Service Name Table

detail extensive noneMaximum number of PPPoE logical interfaces that can be activated on the
underlying interface.

Max Sessions

detail extensive noneState of PPPoE duplicate protection:On orOff. When duplicate protection is
configured for theunderlying interface, adynamicPPPoE logical interfacecannot
be activated when an existing active logical interface is present for the same
PPPoE client.

Duplicate Protection

detail extensive noneStateof theconfiguration to ignoreDSLForumVSAs:OnorOff.Whenconfigured,
the router ignores any of these VSAs received from a directly connected CPE
device on the interface.

Direct Connect

detail extensive noneName of the access concentrator.ACName

detail extensive noneMaximum number of MPLS labels configured for the MPLS protocol family on
the logical interface.

Maximum labels

detail extensiveNumberand rateofbytesandpackets receivedand transmittedon the specified
interface set.

• Input bytes, Output bytes—Number of bytes received and transmitted on the
interface set. The value in this field also includes the Layer 2 overhead bytes
for ingress or egress traffic on Ethernet interfaces if you enable accounting
of Layer 2 overhead at the PIC level or the logical interface level.

• Input packets, Output packets—Number of packets received and transmitted
on the interface set.

Traffic statistics

extensiveNumber of IPv6 transit bytes and packets received and transmitted on the
logical interface if IPv6 statistics tracking is enabled.

IPv6 transit statistics

extensiveNumber and rate of bytes and packets destined to the router.Local statistics
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Table 38: show interfaces (Gigabit Ethernet) Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveNumber and rate of bytes and packets transiting the switch.

NOTE: For Gigabit Ethernet intelligent queuing 2 (IQ2) interfaces, the logical
interface egress statistics might not accurately reflect the traffic on the wire
when output shaping is applied. Traffic management output shaping might
drop packets after they are tallied by theOutput bytes andOutput packets
interface counters. However, correct values display for both of these egress
statistics when per-unit scheduling is enabled for the Gigabit Ethernet IQ2
physical interface, or when a single logical interface is actively using a shared
scheduler.

Transit statistics

detail extensiveUnique number for use by Juniper Networks technical support only.Generation

detail extensive noneRoute table in which the logical interface address is located. For example, 0
refers to the routing table inet.0.

Route Table

detail extensiveInformation about protocol family flags. Possible values are described in the
“Family Flags” section under Common Output Fields Description.

Flags

detail extensive none(UnnumberedEthernet) Interface fromwhichanunnumberedEthernet interface
borrows an IPv4 address.

Donor interface

detail extensive none(UnnumberedEthernet)Secondary IPv4addressof thedonor loopback interface
thatactsas thepreferredsourceaddress for theunnumberedEthernet interface.

Preferred source
address

detail extensiveNames of any input filters applied to this interface. If you specify a precedence
value for any filter in a dynamic profile, filter precedence values appear in
parentheses next to all interfaces.

Input Filters

detail extensiveNamesof any output filters applied to this interface. If you specify a precedence
value for any filter in a dynamic profile, filter precedence values appear in
parentheses next to all interfaces.

Output Filters

detail extensive noneNumber of MAC address validation failures for packets and bytes. This field is
displayed when MAC address validation is enabled for the logical interface.

Mac-Validate Failures

detail extensive noneInformation about the address flags. Possible values are described in the
“Addresses Flags” section under Common Output Fields Description.

Addresses, Flags

briefProtocol family configured on the logical interface. If the protocol is inet, the IP
address of the interface is also displayed.

protocol-family

detail extensive noneInformation about the address flag. Possible values are described in the
“Addresses Flags” section under Common Output Fields Description.

Flags

detail extensive noneIP address of the remote side of the connection.Destination

detail extensive noneIP address of the logical interface.Local

detail extensive noneBroadcast address of the logical interface.Broadcast
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Table 38: show interfaces (Gigabit Ethernet) Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveUnique number for use by Juniper Networks technical support only.Generation

Table 39: Gigabit Ethernet IQ PIC Traffic andMAC Statistics by Interface Type

CommentsByte and Octet Counts IncludeSample CommandInterface Type

The additional 4 bytes are
for the CRC.

Traffic statistics:

Input bytes: 496bytes per packet, representing
the Layer 2 packet

MAC statistics:

Received octets: 500 bytes per packet,
representing the Layer 2 packet + 4 bytes

show interfaces
ge-0/3/0 extensive

Inbound physical
interface

Traffic statistics:

Input bytes: 478 bytes per packet, representing
the Layer 3 packet

show interfaces
ge-0/3/0.50 extensive

Inbound logical
interface

For input bytes, the
additional 12 bytes include
6 bytes for the destination
MAC address plus 4 bytes
for VLAN plus 2 bytes for
the Ethernet type.

Traffic statistics:

Input bytes: 490bytes per packet, representing
the Layer 3 packet + 12 bytes

MAC statistics:

Received octets: 478 bytes per packet,
representing the Layer 3 packet

show interfaces
ge-0/0/0 extensive

Outbound physical
interface

Traffic statistics:

Input bytes: 478 bytes per packet, representing
the Layer 3 packet

show interfaces
ge-0/0/0.50 extensive

Outbound logical
interface

Sample Output

show interfaces (Gigabit Ethernet)

user@host> show interfaces ge-3/0/2
Physical interface: ge-3/0/2, Enabled, Physical link is Up
  Interface index: 167, SNMP ifIndex: 35
  Link-level type: 52, MTU: 1522, Speed: 1000mbps, Loopback: Disabled,
  Source filtering: Disabled, Flow control: Enabled, Auto-negotiation: Enabled
  Remote fault: Online
  Device flags   : Present Running
  Interface flags: SNMP-Traps Internal: 0x4000
  CoS queues     : 4 supported, 4 maximum usable queues
  Current address: 00:00:5e:00:53:7c, Hardware address: 00:00:5e:00:53:7c
  Last flapped   : 2006-08-10 17:25:10 PDT (00:01:08 ago)
  Input rate     : 0 bps (0 pps)
  Output rate    : 0 bps (0 pps)
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  Ingress rate at Packet Forwarding Engine      : 0 bps (0 pps)
  Ingress drop rate at Packet Forwarding Engine : 0 bps (0 pps)
  Active alarms  : None
  Active defects : None

  Logical interface ge-3/0/2.0 (Index 72) (SNMP ifIndex 69) 
    Flags: SNMP-Traps 0x4000
    VLAN-Tag [ 0x8100.512 0x8100.513 ] In(pop-swap 0x8100.530) Out(swap-push 
    0x8100.512 0x8100.513)
    Encapsulation: VLAN-CCC
    Egress account overhead: 100
    Ingress account overhead: 90
    Input packets : 0 
    Output packets: 0
    Protocol ccc, MTU: 1522
      Flags: Is-Primary 

show interfaces (Gigabit Ethernet onMX Series Routers)

user@host> show interfaces ge-2/2/2
Physical interface: ge-2/2/2, Enabled, Physical link is Up
  Interface index: 156, SNMP ifIndex: 188
  Link-level type: Ethernet, MTU: 1514, Speed: 1000mbps, MAC-REWRITE Error: None,
 Loopback: Disabled,
  Source filtering: Disabled, Flow control: Enabled, Auto-negotiation: Enabled, 
Remote fault: Online
  Device flags   : Present Running
  Interface flags: SNMP-Traps Internal: 0x4000
  Link flags     : None
  CoS queues     : 8 supported, 4 maximum usable queues
  Schedulers     : 0
  Current address: 00:00:5e:00:53:c0, Hardware address: 00:00:5e:00:53:76
  Last flapped   : 2008-09-05 16:44:30 PDT (3d 01:04 ago)
  Input rate     : 0 bps (0 pps)
  Output rate    : 0 bps (0 pps)
  Active alarms  : None
  Active defects : None
  Logical interface ge-2/2/2.0 (Index 82) (SNMP ifIndex 219)
        Flags: Up SNMP-Traps 0x4004000 Encapsulation: ENET2
    Input packets : 10232
    Output packets: 10294
    Protocol inet, MTU: 1500
      Flags: Sendbcast-pkt-to-re
      Addresses, Flags: Is-Preferred Is-Primary
        Destination: 203.0.113/24, Local: 203.0.113.1, Broadcast: 203.0.113.255 
   Protocol inet6, MTU: 1500
    Max nh cache: 4, New hold nh limit: 100000, Curr nh cnt: 4, Curr new hold 
cnt: 4, NH drop cnt: 0
      Flags: Is-Primary
      Addresses, Flags: Is-Default Is-Preferred Is-Primary
        Destination: 2001:db8:/32, Local: 2001:db8::5
      Addresses, Flags: Is-Preferred
        Destination: 2001:db8:1::/32, Local: 2001:db8:223:9cff:fe9f:3e78
    Protocol multiservice, MTU: Unlimited
      Flags: Is-Primary

show interfaces (link degrade status)

user@host> show interfaces et-3/0/0

Copyright © 2017, Juniper Networks, Inc.484

Hierarchical Class of Service Feature Guide



Physical interface: et-3/0/0, Enabled, Physical link is Down
  Interface index: 157, SNMP ifIndex: 537
  Link-level type: Ethernet, MTU: 1514, MRU: 0, Speed: 100Gbps, BPDU Error: None,
 Loopback: Disabled, Source filtering: Disabled, Flow control: Enabled
  Device flags   : Present Running Down
  Interface flags: Hardware-Down SNMP-Traps Internal: 0x4000
  Link flags     : None
  CoS queues     : 8 supported, 8 maximum usable queues
  Current address: 54:e0:32:23:9d:38, Hardware address: 54:e0:32:23:9d:38
  Last flapped   : 2014-06-18 02:36:38 PDT (02:50:50 ago)
  Input rate     : 0 bps (0 pps)
  Output rate    : 0 bps (0 pps)
  Active alarms  : LINK
  Active defects : LINK
  PCS statistics                      Seconds
    Bit errors                             0
    Errored blocks                         0
  Link Degrade* :                      
  Link Monitoring                   :  Enable
  Link Degrade Set Threshold:       :  1E-7 
  Link Degrade Clear Threshold:     :  1E-12
  Estimated BER                     :  1E-7  
  Link-degrade event                :  Seconds     Count    State
                                           782         1     Defect Active 

show interfaces extensive (Gigabit Ethernet onMX Series Routers showing interface transmit statistics
configuration)

user@host> show interfaces ge-2/1/2 extensive | match "output|interface"
Physical interface: ge-2/1/2, Enabled, Physical link is Up
  Interface index: 151, SNMP ifIndex: 530, Generation: 154
  Interface flags: SNMP-Traps Internal: 0x4000
   Output bytes  :         240614363944            772721536 bps
   Output packets:           3538446506              1420444 pps
    Direction : Output
  Interface transmit statistics: Enabled  

  Logical interface ge-2/1/2.0 (Index 331) (SNMP ifIndex 955) (Generation 146)
     Output bytes  :         195560312716            522726272 bps
     Output packets:           4251311146              1420451 pps

show interfaces brief (Gigabit Ethernet)

user@host> show interfaces ge-3/0/2 brief
Physical interface: ge-3/0/2, Enabled, Physical link is Up
  Link-level type: 52, MTU: 1522, Speed: 1000mbps, Loopback: Disabled,
  Source filtering: Disabled, Flow control: Enabled, Auto-negotiation: Enabled,
  Remote fault: Online
  Device flags   : Present Running
  Interface flags: SNMP-Traps Internal: 0x4000
  Link flags     : None 

  Logical interface ge-3/0/2.0 
    Flags: SNMP-Traps 0x4000
    VLAN-Tag [ 0x8100.512 0x8100.513 ] In(pop-swap 0x8100.530) Out(swap-push 
    0x8100.512 0x8100.513) 
    Encapsulation: VLAN-CCC
    ccc 
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  Logical interface ge-3/0/2.32767 
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x0000.0 ]  Encapsulation: ENET2

show interfaces detail (Gigabit Ethernet)

user@host> show interfaces ge-3/0/2 detail
Physical interface: ge-3/0/2, Enabled, Physical link is Up
  Interface index: 167, SNMP ifIndex: 35, Generation: 177
  Link-level type: 52, MTU: 1522, Speed: 1000mbps, Loopback: Disabled,
  Source filtering: Disabled, Flow control: Enabled, Auto-negotiation: Enabled,
  Remote fault: Online
  Device flags   : Present Running
  Interface flags: SNMP-Traps Internal: 0x4000
  Link flags     : None
  CoS queues     : 4 supported, 4 maximum usable queues
  Hold-times     : Up 0 ms, Down 0 ms
  Current address: 00:00:5e:00:53:7c, Hardware address: 00:00:5e:00:53:7c
  Last flapped   : 2006-08-09 17:17:00 PDT (01:31:33 ago)
  Statistics last cleared: Never
  Traffic statistics:
   Input  bytes  :                    0                    0 bps
   Output bytes  :                    0                    0 bps
   Input  packets:                    0                    0 pps
   Output packets:                    0                    0 pps
  Ingress traffic statistics at Packet Forwarding Engine:
   Input  bytes  :                    0                    0 bps
   Input  packets:                    0                    0 pps
   Drop   bytes  :                    0                    0 bps
   Drop   packets:                    0                    0 pps
  Ingress queues: 4 supported, 4 in use
  Queue counters:       Queued packets  Transmitted packets      Dropped packets

    0 best-effort                    0                    0                    0

    1 expedited-fo                   0                    0                    0

    2 assured-forw                   0                    0                    0

    3 network-cont                   0                    0                    0

  Egress queues: 4 supported, 4 in use
  Queue counters:       Queued packets  Transmitted packets      Dropped packets

    0 best-effort                    0                    0                    0

    1 expedited-fo                   0                    0                    0

    2 assured-forw                   0                    0                    0

    3 network-cont                   0                    0                    0

  Active alarms  : None
  Active defects : None

  Logical interface ge-3/0/2.0 (Index 72) (SNMP ifIndex 69) (Generation 140)
    Flags: SNMP-Traps 0x4000
    VLAN-Tag [0x8100.512 0x8100.513 ] In(pop-swap 0x8100.530) 
Out(swap-push 0x8100.512 0x8100.513) 
    Encapsulation: VLAN-CCC
    Egress account overhead: 100
    Ingress account overhead: 90
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    Traffic statistics:
     Input  bytes  :                    0
     Output bytes  :                    0
     Input  packets:                    0
     Output packets:                    0
    Local statistics:
     Input  bytes  :                    0
     Output bytes  :                    0
     Input  packets:                    0
     Output packets:                    0
    Transit statistics:
     Input  bytes  :                    0                    0 bps
     Output bytes  :                    0                    0 bps
     Input  packets:                    0                    0 pps
     Output packets:                    0                    0 pps
    Protocol ccc, MTU: 1522, Generation: 149, Route table: 0
      Flags: Is-Primary

  Logical interface ge-3/0/2.32767 (Index 71) (SNMP ifIndex 70)
  (Generation 139)
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x0000.0 ]  Encapsulation: ENET2
    Traffic statistics:
     Input  bytes  :                    0
     Output bytes  :                    0
     Input  packets:                    0
     Output packets:                    0
    Local statistics:
     Input  bytes  :                    0
     Output bytes  :                    0
     Input  packets:                    0
     Output packets:                    0
    Transit statistics:
     Input  bytes  :                    0                    0 bps
     Output bytes  :                    0                    0 bps
     Input  packets:                    0                    0 pps
     Output packets:                    0                    0 pps

show interfaces extensive (Gigabit Ethernet IQ2)

user@host> show interfaces ge-7/1/3 extensive
Physical interface: ge-7/1/3, Enabled, Physical link is Up
  Interface index: 170, SNMP ifIndex: 70, Generation: 171
  Link-level type: Ethernet, MTU: 1514, Speed: 1000mbps, Loopback: Disabled,
  Source filtering: Disabled, Flow control: Enabled, Auto-negotiation: Enabled,
  Remote fault: Online
  Device flags   : Present Running
  Interface flags: SNMP-Traps Internal: 0x4004000
  Link flags     : None
  CoS queues     : 8 supported, 4 maximum usable queues
  Schedulers     : 256
  Hold-times     : Up 0 ms, Down 0 ms
  Current address: 00:00:5e:00:53:74, Hardware address: 00:00:5e:00:53:74
  Last flapped   : 2007-11-07 21:31:41 PST (02:03:33 ago)
  Statistics last cleared: Never
  Traffic statistics:
   Input  bytes  :          38910844056                 7952 bps
   Output bytes  :              7174605                 8464 bps
   Input  packets:            418398473                   11 pps
   Output packets:                78903                   12 pps
   IPv6 transit statistics:
    Input  bytes  :                   0 

487Copyright © 2017, Juniper Networks, Inc.

Chapter 11: Operational Commands



    Output bytes  :                   0
    Input  packets:                   0
    Output packets:                   0
  Ingress traffic statistics at Packet Forwarding Engine:
   Input  bytes  :          38910799145                 7952 bps
   Input  packets:            418397956                   11 pps
   Drop   bytes  :                    0                    0 bps
   Drop   packets:                    0                    0 pps
  Input errors:
    Errors: 0, Drops: 0, Framing errors: 0, Runts: 0, Policed discards: 0,
    L3 incompletes: 0, L2 channel errors: 0, L2 mismatch timeouts: 0,
    FIFO errors: 0, Resource errors: 0
  Output errors:
    Carrier transitions: 1, Errors: 0, Drops: 0, Collisions: 0, Aged packets: 0,

    FIFO errors: 0, HS link CRC errors: 0, MTU errors: 0, Resource errors: 0
  Ingress queues: 4 supported, 4 in use
  Queue counters:       Queued packets  Transmitted packets      Dropped packets

    0 best-effort            418390823            418390823                    0

    1 expedited-fo                   0                    0                    0

    2 assured-forw                   0                    0                    0

    3 network-cont                7133                 7133                    0

  Egress queues: 4 supported, 4 in use
  Queue counters:       Queued packets  Transmitted packets      Dropped packets

    0 best-effort                 1031                 1031                    0

    1 expedited-fo                   0                    0                    0

    2 assured-forw                   0                    0                    0

    3 network-cont               77872                77872                    0

  Active alarms  : None
  Active defects : None
  MAC statistics:                      Receive         Transmit
    Total octets                   38910844056          7174605
    Total packets                    418398473            78903
    Unicast packets               408021893366             1026
    Broadcast packets                       10               12
    Multicast packets                418398217            77865
    CRC/Align errors                         0                0
    FIFO errors                              0                0
    MAC control frames                       0                0
    MAC pause frames                         0                0
    Oversized frames                         0
    Jabber frames                            0
    Fragment frames                          0
    VLAN tagged frames                       0
    Code violations                          0  OTN Received Overhead Bytes:
    APS/PCC0: 0x02, APS/PCC1: 0x11, APS/PCC2: 0x47, APS/PCC3: 0x58
    Payload Type: 0x08
  OTN Transmitted Overhead Bytes:
    APS/PCC0: 0x00, APS/PCC1: 0x00, APS/PCC2: 0x00, APS/PCC3: 0x00
    Payload Type: 0x08
  Filter statistics:

Copyright © 2017, Juniper Networks, Inc.488

Hierarchical Class of Service Feature Guide



    Input packet count               418398473
    Input packet rejects                   479
    Input DA rejects                       479
    Input SA rejects                         0
    Output packet count                                   78903
    Output packet pad count                                   0
    Output packet error count                                 0
    CAM destination filters: 0, CAM source filters: 0
  Autonegotiation information:
    Negotiation status: Complete
    Link partner:
        Link mode: Full-duplex, Flow control: Symmetric/Asymmetric,
        Remote fault: OK
    Local resolution:
        Flow control: Symmetric, Remote fault: Link OK
  Packet Forwarding Engine configuration:
    Destination slot: 7
  CoS information:
    Direction : Output 
    CoS transmit queue          Bandwidth          Buffer     Priority   Limit
                              %            bps     %           usec
    0 best-effort            95      950000000    95              0      
low    none
    3 network-control         5       50000000     5              0      
low    none
    Direction : Input 
    CoS transmit queue          Bandwidth          Buffer     Priority   Limit
                              %            bps     %           usec
    0 best-effort            95      950000000    95              0      
low    none
    3 network-control         5       50000000     5              0      
low    none

  Logical interface ge-7/1/3.0 (Index 70) (SNMP ifIndex 85) (Generation 150)
    Flags: SNMP-Traps Encapsulation: ENET2
    Traffic statistics:
     Input  bytes  :               812400
     Output bytes  :              1349206
     Input  packets:                 9429
     Output packets:                 9449
     IPv6 transit statistics:
      Input  bytes  :                   0 
      Output bytes  :                   0
      Input  packets:                   0
      Output packets:                   0
    Local statistics:
     Input  bytes  :               812400
     Output bytes  :              1349206
     Input  packets:                 9429
     Output packets:                 9449
    Transit statistics:
     Input  bytes  :                    0                 7440 bps
     Output bytes  :                    0                 7888 bps
     Input  packets:                    0                   10 pps
     Output packets:                    0                   11 pps
     IPv6 transit statistics:
      Input  bytes  :                   0 
      Output bytes  :                   0
      Input  packets:                   0
      Output packets:                   0
    Protocol inet, MTU: 1500, Generation: 169, Route table: 0
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      Flags: Is-Primary, Mac-Validate-Strict
      Mac-Validate Failures: Packets: 0, Bytes: 0
      Addresses, Flags: Is-Preferred Is-Primary
      Input Filters: F1-ge-3/0/1.0-in, F3-ge-3/0/1.0-in
      Output Filters: F2-ge-3/0/1.0-out (53)
      Destination: 203.0.113/24, Local: 203.0.113.2, Broadcast: 203.0.113.255,
        Generation: 196
    Protocol multiservice, MTU: Unlimited, Generation: 170, Route table: 0
      Flags: Is-Primary
      Policer: Input: __default_arp_policer__

NOTE: For Gigabit Ethernet intelligent queuing 2 (IQ2) interfaces, the logical interface

egress statistics displayed in the show interfaces command output might not accurately

reflect the traffic on thewirewhenoutput shaping is applied. Trafficmanagementoutput

shaping might drop packets after they are tallied by the interface counters. For detailed

information, see the description of the logical interface Transit statistics fields in

Table 38 on page 468.

show interfaces (Gigabit Ethernet Unnumbered Interface)

user@host> show interfaces ge-3/2/0
Physical interface: ge-3/2/0, Enabled, Physical link is Up
  Interface index: 148, SNMP ifIndex: 50
  Link-level type: Ethernet, MTU: 1514, Speed: 1000mbps, Loopback: Disabled,
  Source filtering: Disabled, Flow control: Enabled, Auto-negotiation: Enabled,
  Remote fault: Online
  Device flags   : Present Running
  Interface flags: SNMP-Traps Internal: 0x4000
  Link flags     : None
  CoS queues     : 8 supported, 4 maximum usable queues
  Current address: 00:00:5e:00:53:f8, Hardware address: 00:00:5e:00:53:f8
  Last flapped   : 2006-10-27 04:42:23 PDT (08:01:52 ago)
  Input rate     : 0 bps (0 pps)
  Output rate    : 624 bps (1 pps)
  Active alarms  : None
  Active defects : None

  Logical interface ge-3/2/0.0 (Index 67) (SNMP ifIndex 85) 
    Flags: SNMP-Traps Encapsulation: ENET2
    Input packets : 0 
    Output packets: 6
    Protocol inet, MTU: 1500
      Flags: Unnumbered
      Donor interface: lo0.0 (Index 64)
      Preferred source address: 203.0.113.22

show interfaces (ACI Interface Set Configured)

user@host> show interfaces ge-1/0/0.4001
  Logical interface ge-1/0/0.4001 (Index 340) (SNMP ifIndex 548) 
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.4001 ]  Encapsulation: PPP-over- 

    Ethernet
    ACI VLAN:
      Dynamic Profile: aci-vlan-set-profile
    PPPoE:
      Dynamic Profile: aci-vlan-pppoe-profile,
      Service Name Table: None,
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      Max Sessions: 32000, Max Sessions VSA Ignore: Off,
      Duplicate Protection: On, Short Cycle Protection: Off,
      Direct Connect: Off,
      AC Name: nbc
    Input packets : 9 
    Output packets: 8
    Protocol multiservice, MTU: Unlimited 

show interfaces (ALI Interface Set)

user@host> show interfaces ge-1/0/0.10
  Logical interface ge-1/0/0.10 (Index 346) (SNMP ifIndex 554) (Generation 155)
    Flags: Up SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.10 ]  Encapsulation: ENET2
    Line Identity:
      Dynamic Profile: ali-set-profile
      Circuit-id Remote-id Accept-no-ids
    PPPoE:
      Dynamic Profile: ali-vlan-pppoe-profile,
      Service Name Table: None,
      Max Sessions: 32000, Max Sessions VSA Ignore: Off,
      Duplicate Protection: On, Short Cycle Protection: Off,
      Direct Connect: Off,
      AC Name: nbc
    Input packets : 9 
    Output packets: 8
    Protocol multiservice, MTU: Unlimited 
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show interfaces (PPPoE)

Syntax show interfaces pp0.logical
<brief | detail | extensive | terse>
<descriptions>
<media>
<snmp-index snmp-index>
<statistics>

Release Information Command introduced before Junos OS Release 7.4.

Description (M120 routers, M320 routers, and MX Series routers only). Display status information

about the PPPoE interface.

Options pp0.logical—Display standard status information about the PPPoE interface.

brief | detail | extensive | terse—(Optional) Display the specified level of output.

descriptions—(Optional) Display interface description strings.

media—(Optional) Display media-specific information about PPPoE interfaces.

snmp-index snmp-index—(Optional) Display information for the specified SNMP index
of the interface.

statistics—(Optional) Display PPPoE interface statistics.

Required Privilege
Level

view

List of Sample Output show interfaces (PPPoE) on page 498
show interfaces (PPPoE over Aggregated Ethernet) on page 498
show interfaces brief (PPPoE) on page 499
show interfaces detail (PPPoE) on page 499
show interfaces extensive (PPPoE onM120 andM320 Routers) on page 500

Output Fields Table 40 on page 492 lists the output fields for the show interfaces (PPPoE) command.

Output fields are listed in the approximate order in which they appear.

Table 40: show interfaces (PPPoE) 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 index number, which reflects its initialization sequence.Interface index
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Table 40: show interfaces (PPPoE) Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensive noneSNMP index number for the physical interface.SNMP ifIndex

detail extensiveUnique number for use by Juniper Networks technical support only.Generation

All levelsPhysical interface type (PPPoE).Type

All levelsEncapsulation on the physical interface (PPPoE).Link-level type

All levelsMTU size on the physical interface.MTU

All levelsReference clock source. It can be Internal or External.Clocking

All levelsSpeed at which the interface is running.Speed

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

All levelsPhysical interface link type: full duplex or half duplex.Link type

All levelsInformationabout the interface. Possible valuesaredescribed in the “Link Flags”
section under Common Output Fields Description.

Link 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

All levelsPhysical interface information.Physical Info

detail extensiveCurrent interface hold-time up and hold-time down, in milliseconds.Hold-times

detail extensiveConfigured MAC address.Current address

detail extensiveMAC address of the hardware.Hardware address

detail extensiveBackup address of the link.Alternate link
address

detail extensiveTime when the statistics for the interface were last set to zero.Statistics last
cleared
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Table 40: show interfaces (PPPoE) Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveNumber 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

detail extensiveNumber of IPv6 transit bytes and packets received and transmitted on the
physical interface if IPv6 statistics tracking is enabled.

NOTE: These fields includedropped traffic andexception traffic, as those fields
are not separately defined.

• 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.

IPv6 transit
statistics

extensiveInput errors on the interface:

• Errors—Sum of incoming frame aborts and FCS errors.

• Drops—Number of packets dropped by the input queue of the I/O Manager
ASIC. If the interface is saturated, this number increments once for every
packet that is dropped by the ASIC's REDmechanism.

• Framing errors—Number of packets receivedwith an invalid frame checksum
(FCS).

• Runts—Number of frames received that are smaller than the runt threshold.

• Giants—Number of frames received that are larger than the giant threshold.

• Policed discards—Number of frames that the incoming packet match code
discarded because they were not recognized or not of interest. Usually, this
field reports protocols that the Junos OS does not handle.

• Resource errors—Sum of B chip Tx drops and IXP Tx net transmit drops.

Input errors

extensiveOutput errors on the interface. The following paragraphs explain the counters
whosemeaning might not be obvious:

• Carrier transitions—Number of times the interface has gone from down to up.
This number does not normally increment quickly, increasing only when the
cable is unplugged, the far-end system is powered down and then up, or
anotherproblemoccurs. If thenumberof carrier transitions incrementsquickly
(perhaps once every 10 seconds), then the cable, the far-end system, or the
PIM is malfunctioning.

• Errors—Sum of the outgoing frame aborts and FCS errors.

• Drops—Number of packets dropped by the output queue of the I/OManager
ASIC. If the interface is saturated, this number increments once for every
packet that is dropped by the ASIC's REDmechanism.

• MTUerrors—NumberofpacketswhosesizeexceededtheMTUof the interface.

• Resource errors—Sum of B chip Tx drops and IXP Tx net transmit drops.

Output errors

Logical Interface
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Table 40: show interfaces (PPPoE) Output Fields (continued)

Level of OutputField DescriptionField Name

All levelsName of the logical interface.Logical interface

detail extensive noneLogical interface index number (which reflects its initialization sequence).Index

detail extensive noneLogical interface SNMP interface index number.SNMP ifIndex

detail extensiveUnique number for use by Juniper Networks technical support only.Generation

All levelsInformation about the logical interface. Possible values are described in the
“Logical Interface Flags” section under Common Output Fields Description.

Flags

All levelsType of encapsulation configured on the logical interface.Encapsulation

detailPPP status:

• LCP restart timer—Length of time (inmilliseconds) between successive Link
Control Protocol (LCP) configuration requests.

• NCP restart timer—Length of time (in milliseconds) between successive
Network Control Protocol (NCP) configuration requests.

PPP parameters

All levelsPPPoE status:

• State—State of the logical interface (up or down).

• Session ID—PPPoE session ID.

• Service name—Type of service required. Can be used to indicate an Internet
service provider (ISP) name or a class or quality of service.

• Configured AC name—Configured access concentrator name.

• Auto-reconnect timeout—Time after which to try to reconnect after a PPPoE
session is terminated, in seconds.

• IdleTimeout—Lengthof time(in seconds) thataconnectioncanbe idlebefore
disconnecting.

• Underlying interface—Interface on which PPPoE is running.

PPPoE

All levelsName of the physical interfaces for member links in an aggregated Ethernet
bundle for a PPPoE over aggregated Ethernet configuration. PPPoE traffic goes
out on these interfaces.

Link

detail extensiveTotal number of bytes and packets received and transmitted on the logical
interface. These statistics are the sum of the local and transit statistics. When
aburst of traffic is received, the value in theoutputpacket rate fieldmightbriefly
exceed the peak cell rate. This counter usually takes less than 1 second to
stabilize.

Traffic statistics

495Copyright © 2017, Juniper Networks, Inc.

Chapter 11: Operational Commands



Table 40: show interfaces (PPPoE) Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveNumber of IPv6 transit bytes and packets received and transmitted on the
logical interface if IPv6 statistics tracking is enabled.

NOTE: Thepacket andbyte counts in these fields include traffic that is dropped
and does not leave the router.

• 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.

IPv6 transit
statistics

detail extensiveStatistics for traffic received fromand transmitted to the Routing Engine.When
aburst of traffic is received, the value in theoutputpacket rate fieldmightbriefly
exceed the peak cell rate. This counter usually takes less than 1 second to
stabilize.

Local statistics

detail extensiveStatistics for traffic transiting the router. When a burst of traffic is received, the
value in the output packet rate fieldmight briefly exceed the peak cell rate. This
counter usually takes less than 1 second to stabilize.

NOTE: Thepacket andbyte counts in these fields include traffic that is dropped
and does not leave the router.

Transit statistics

detail extensive(PPP and HDLC) Configured settings for keepalives.

• intervalseconds—The time in secondsbetweensuccessive keepalive requests.
The range is 10 seconds through 32,767 seconds,with adefault of 10 seconds.

• down-countnumber—The number of keepalive packets a destination must
fail to receive before the network takes a link down. The range is 1 through
255, with a default of 3.

• up-countnumber—Thenumberofkeepalivepacketsadestinationmust receive
to change a link’s status from down to up. The range is 1 through 255, with a
default of 1.

Keepalive settings

detail extensive(PPP and HDLC) Information about keepalive packets.

• Input—Number of keepalive packets received by PPP.

• (last seen 00:00:00 ago)—Time the last keepalive packet was received,
in the format hh:mm:ss.

• Output—Number of keepalive packets sent byPPPandhow longago the last
keepalive packets were sent and received.

• (last seen 00:00:00 ago)—Time the last keepalive packet was sent, in the
format hh:mm:ss.

(MXSeries routerswithMPCs/MICs)WhenanMXSeries routerwithMPCs/MICs
is using PPP fast keepalive for a PPP link, the display does not include the
number of keepalive packets received or sent, or the amount of time since the
router received or sent the last keepalive packet.

Keepalive statistics

None specifiedNumber of packets received on the logical interface.Input packets

None specifiedNumber of packets transmitted on the logical interface.Output packets
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Table 40: show interfaces (PPPoE) Output Fields (continued)

Level of OutputField DescriptionField Name

none detail extensive(PPP) Link Control Protocol state.

• Conf-ack-received—Acknowledgement was received.

• Conf-ack-sent—Acknowledgement was sent.

• Conf-req-sent—Request was sent.

• Down—LCP negotiation is incomplete (not yet completed or has failed).

• Not-configured—LCP is not configured on the interface.

• Opened—LCP negotiation is successful.

LCP state

detail extensive none(PPP) Network Control Protocol state.

• Conf-ack-received—Acknowledgement was received.

• Conf-ack-sent—Acknowledgement was sent.

• Conf-req-sent—Request was sent.

• Down—NCP negotiation is incomplete (not yet completed or has failed).

• Not-configured—NCP is not configured on the interface.

• Opened—NCP negotiation is successful.

NCP state

none detail extensive(PPP) Displays the state of the Challenge Handshake Authentication Protocol
(CHAP) during its transaction.

• Chap-Chal-received—Challenge was received but response not yet sent.

• Chap-Chal-sent—Challenge was sent.

• Chap-Resp-received—Response was received for the challenge sent, but
CHAP has not yet moved into the Success state. (Most likely with RADIUS
authentication.)

• Chap-Resp-sent—Response was sent for the challenge received.

• Closed—CHAP authentication is incomplete.

• Failure—CHAP authentication failed.

• Not-configured—CHAP is not configured on the interface.

• Success—CHAP authentication was successful.

CHAP state

detail extensive noneProtocol family configured on the logical interface.Protocol

briefProtocol family configured on the logical interface. If the protocol is inet, the IP
address of the interface is also displayed.

protocol-family

detail extensive noneMTU size on the logical interface.MTU

detail extensiveUnique number for use by Juniper Networks technical support only.Generation

detail extensive noneRouting table in which the logical interface address is located. For example, 0
refers to the routing table inet.0.

Route table

detail extensive noneInformation about the protocol family flags. Possible values are described in
the “Family Flags” section under Common Output Fields Description.

Flags
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Table 40: show interfaces (PPPoE) Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensive noneInformation about the addresses configured for the protocol family. Possible
values are described in the “Addresses Flags” section under Common Output
Fields Description.

Addresses, Flags

detail extensive noneIP address of the remote side of the connection.Destination

detail extensive noneIP address of the logical interface.Local

detail extensive noneBroadcast address.Broadcast

Sample Output

show interfaces (PPPoE)

user@host> show interfaces pp0
Physical interface: pp0, Enabled, Physical link is Up
  Interface index: 128, SNMP ifIndex: 24
  Type: PPPoE, Link-level type: PPPoE, MTU: 1532
  Device flags   : Present Running
  Interface flags: Point-To-Point SNMP-Traps
  Link type      : Full-Duplex
  Link flags     : None
  Input rate     : 0 bps (0 pps)
  Output rate    : 0 bps (0 pps)

  Logical interface pp0.0 (Index 72) (SNMP ifIndex 72) 
    Flags: Hardware-Down Point-To-Point SNMP-Traps 0x4000 Encapsulation: PPPoE
    PPPoE:
      State: SessionDown, Session ID: None,
      Service name: None, Configured AC name: sapphire, 
      Auto-reconnect timeout: 100 seconds, Idle timeout: Never,
      Underlying interface: at-5/0/0.0 (Index 70)
  Input packets : 0 
  Output packets: 0
  LCP state: Not-configured
  NCP state: inet: Not-configured, inet6: Not-configured, iso: Not-configured, 
  mpls: Not-configured
  CHAP state: Closed
    Protocol inet, MTU: 100
      Flags: User-MTU, Negotiate-Address

show interfaces (PPPoE over Aggregated Ethernet)

user@host> show interfaces pp0.1073773821
Logical interface pp0.1073773821 (Index 80) (SNMP ifIndex 32584)
    Flags: Point-To-Point SNMP-Traps 0x4000 Encapsulation: PPPoE
    PPPoE:
      State: SessionUp, Session ID: 1,
      Session AC name: alcor, Remote MAC address: 00:00:5e:00:53:01,
      Underlying interface: demux0.100 (Index 88)
    Link:
      ge-1/0/0.32767
      ge-1/0/1.32767
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    Input packets : 6
    Output packets: 6
  LCP state: Opened
  NCP state: inet: Opened, inet6: Not-configured, iso: Not-configured,  mpls: 
Not-configured
  CHAP state: Closed
  PAP state: Success
    Protocol inet, MTU: 1500
      Flags: Sendbcast-pkt-to-re
      Addresses, Flags: Is-Primary
        Local: 203.0.113.1

show interfaces brief (PPPoE)

user@host> show interfaces pp0 brief
Physical interface: pp0, Enabled, Physical link is Up
  Type: PPPoE, Link-level type: PPPoE, MTU: 1532, Speed: Unspecified
  Device flags   : Present Running
  Interface flags: Point-To-Point SNMP-Traps

  Logical interface pp0.0 
    Flags: Hardware-Down Point-To-Point SNMP-Traps 0x4000 Encapsulation: PPPoE
    PPPoE:
      State: SessionDown, Session ID: None,
      Service name: None, Configured AC name: sapphire, 
      Auto-reconnect timeout: 100 seconds, Idle timeout: Never,
      Underlying interface: at-5/0/0.0 (Index 70)
    inet

show interfaces detail (PPPoE)

user@host> show interfaces pp0 detail
Physical interface: pp0, Enabled, Physical link is Up
  Interface index: 128, SNMP ifIndex: 24, Generation: 9
  Type: PPPoE, Link-level type: PPPoE, MTU: 1532, Speed: Unspecified
  Device flags   : Present Running
  Interface flags: Point-To-Point SNMP-Traps
  Link type      : Full-Duplex
  Link flags     : None
  Physical info  : Unspecified
  Hold-times     : Up 0 ms, Down 0 ms
  Current address: Unspecified, Hardware address: Unspecified
  Alternate link address: Unspecified
  Statistics last cleared: Never
  Traffic statistics:
   Input  bytes  :                    0                    0 bps
   Output bytes  :                    0                    0 bps
   Input  packets:                    0                    0 pps
   Output packets:                    0                    0 pps
  Logical interface pp0.0 (Index 72) (SNMP ifIndex 72) (Generation 14)
    Flags: Hardware-Down Point-To-Point SNMP-Traps 0x4000 Encapsulation: PPPoE
    PPPoE:
      State: SessionDown, Session ID: None,
      Service name: None, Configured AC name: sapphire, 
      Auto-reconnect timeout: 100 seconds, Idle timeout: Never,
      Underlying interface: at-5/0/0.0 (Index 70)
    Traffic statistics:
     Input  bytes  :                    0
     Output bytes  :                    0
     Input  packets:                    0
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     Output packets:                    0
    Local statistics:
     Input  bytes  :                    0
     Output bytes  :                    0
     Input  packets:                    0
     Output packets:                    0
    Transit statistics:
     Input  bytes  :                    0                    0 bps
     Output bytes  :                    0                    0 bps
     Input  packets:                    0                    0 pps
     Output packets:                    0                    0 pps
  LCP state: Not-configured
  NCP state: inet: Not-configured, inet6: Not-configured, iso: Not-configured, 
  mpls: Not-configured
  CHAP state: Closed
    Protocol inet, MTU: 100, Generation: 14, Route table: 0
      Flags: User-MTU, Negotiate-Address

show interfaces extensive (PPPoE onM120 andM320 Routers)

user@host> show interfaces pp0 extensive
Physical interface: pp0, Enabled, Physical link is Up
  Interface index: 128, SNMP ifIndex: 93, Generation: 129
  Type: PPPoE, Link-level type: PPPoE, MTU: 1532, Speed: Unspecified
  Device flags   : Present Running
  Interface flags: Point-To-Point SNMP-Traps
  Link type      : Full-Duplex
  Link flags     : None
  Physical info  : Unspecified
  Hold-times     : Up 0 ms, Down 0 ms
  Current address: Unspecified, Hardware address: Unspecified
  Alternate link address: Unspecified
  Statistics last cleared: Never
  Traffic statistics:
   Input  bytes  :               972192                    0 bps
   Output bytes  :               975010                    0 bps
   Input  packets:                 1338                    0 pps
   Output packets:                 1473                    0 pps
   IPv6 transit statistics:
    Input  bytes  :                   0
    Output bytes  :                   0
    Input  packets:                   0
    Output packets:                   0
  Input errors:
    Errors: 0, Drops: 0, Framing errors: 0, Runts: 0, Giants: 0, Policed discards:
 0,
    Resource errors: 0
  Output errors:
    Carrier transitions: 0, Errors: 0, Drops: 0, MTU errors: 0, Resource errors:
 0

  Logical interface pp0.0 (Index 69) (SNMP ifIndex 96) (Generation 194)
    Flags: Point-To-Point SNMP-Traps 0x4000 Encapsulation: PPPoE
    PPPoE:
      State: SessionUp, Session ID: 26,
      Session AC name: None, AC MAC address: 00:00:5e:00:53:12,
      Service name: None, Configured AC name: None,
      Auto-reconnect timeout: Never, Idle timeout: Never,
      Underlying interface: ge-3/0/1.0 (Index 67)
    Traffic statistics:
     Input  bytes  :                  252
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     Output bytes  :                  296
     Input  packets:                    7
     Output packets:                    8
     IPv6 transit statistics:
      Input  bytes  :                   0
      Output bytes  :                   0
      Input  packets:                   0
      Output packets:                   0
    Local statistics:
     Input  bytes  :                  252
     Output bytes  :                  296
     Input  packets:                    7
     Output packets:                    8
    Transit statistics:
     Input  bytes  :                    0                    0 bps
     Output bytes  :                    0                    0 bps
     Input  packets:                    0                    0 pps
     Output packets:                    0                    0 pps
     IPv6 transit statistics:
      Input  bytes  :                   0
      Output bytes  :                   0
      Input  packets:                   0
      Output packets:                   0
  Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3
  Keepalive statistics:
    Input : 1 (last seen 00:00:00 ago)
    Output: 1 (last sent 00:00:03 ago)
  LCP state: Opened
  NCP state: inet: Opened, inet6: Not-configured, iso: Not-configured, mpls: 
Not-configured
  CHAP state: Closed
  PAP state: Closed
    Protocol inet, MTU: 1492, Generation: 171, Route table: 0
      Flags: None
      Addresses, Flags: Is-Preferred Is-Primary
        Destination: 203.0.113.2, Local: 203.0.113.1, Broadcast: Unspecified, 
Generation: 206
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show interfaces demux0 (Demux Interfaces)

Syntax show interfaces demux0.logical-interface-number
<brief | detail | extensive | terse>
<descriptions>
<media>
<snmp-index snmp-index>
<statistics>

Release Information Command introduced in Junos OS Release 9.0.

Description (MX Series and M Series routers only) Display status information about the specified

demux interface.

Options none—Display standard information about the specified demux interface.

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.

Required Privilege
Level

view

Related
Documentation

Verifying and Managing Agent Circuit Identifier-Based Dynamic VLAN Configuration•

List of Sample Output show interfaces demux0 (Demux) on page 508
show interfaces demux0 (PPPoE over Aggregated Ethernet) on page 509
show interfaces demux0 extensive (Targeted Distribution for Aggregated Ethernet
Links) on page 510
show interfaces demux0 (ACI Interface Set Configured) on page 510

Output Fields Table 41 on page 502 lists the output fields for the show interfaces demux0 (Demux

Interfaces) command. Output fields are listed in the approximate order in which they

appear.

Table 41: show interfaces demux0 (Demux Interfaces) Output Fields

Level of OutputField DescriptionField Name

Physical Interface
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Table 41: show interfaces demux0 (Demux Interfaces) Output Fields (continued)

Level of OutputField DescriptionField Name

brief detail extensive
none

Name of the physical interface.Physical interface

brief detail extensive
none

Indexnumber of thephysical interface,which reflects its initialization sequence.Interface index

brief detail extensive
none

State of the interface. Possible values are described in the “Enabled Field”
section under Common Output Fields Description.

Enabled

detail extensive noneStatus of the physical link (Up or Down).Physical link

terseAdministrative state of the interface (Up or Down).Admin

detail extensive noneIndexnumber of thephysical interface,which reflects its initialization sequence.Interface index

terseStatus of the physical link (Up or Down).Link

extensiveStatusofaggregatedEthernet links thatareconfiguredwith targeteddistribution
(primary or backup)

Targeting summary

extensiveBandwidth allocated to the aggregated Ethernet links that are configured with
targeted distribution.

Bandwidth

terseProtocol family configured on the interface.Proto

detail extensive noneSNMP index number for the physical interface.SNMP ifIndex

detail extensiveUnique number for use by Juniper Networks technical support only.Generation

brief detail extensive
none

Type of interface. Software-Pseudo indicates a standard software interface
with no associated hardware device.

Type

brief detail extensiveEncapsulation being used on the physical interface.Link-level type

brief detail extensiveMaximum transmission unit size on the physical interface.MTU

brief detail extensiveReference clock source: Internal (1) or External (2).Clocking

brief detail extensiveSpeed at which the interface is running.Speed

brief detail extensive
none

Information about the physical device. Possible values are described in the
“Device Flags” section under Common Output Fields Description.

Device flags

brief detail extensive
none

Information about the interface. Possible values are described in the “Interface
Flags” section under Common Output Fields Description.

Interface flags

detail extensive noneData transmission type.Link type
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Table 41: show interfaces demux0 (Demux Interfaces) Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensive noneInformation about the link. Possible values are described in the “Link Flags”
section under Common Output Fields Description.

Link flags

detail extensiveInformation about the physical interface.Physical info

detail extensiveCurrent interface hold-time up and hold-time down, in milliseconds.Hold-times

detail extensiveConfigured MAC address.Current address

detail extensiveHardware MAC address.Hardware address

detail extensiveBackup address of the link.Alternate link
address

detail extensive noneDate, time, and how long ago the interface went from down to up. The format
isLast flapped:year-month-dayhour:minute:second:timezone (hour:minute:second
ago). For example, Last flapped: 2002-04-26 10:52:40 PDT (04:33:20 ago).

Last flapped

detail extensiveTime when the statistics for the interface were last set to zero.Statistics last
cleared

detail extensiveNumber 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.

• IPv6 transit statistics—Number of IPv6 transit bytes and packets received
and transmittedon thephysical interface if IPv6statistics tracking is enabled.

NOTE: These fields include dropped traffic and exception traffic, as those
fields are not separately defined.

• 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
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Table 41: show interfaces demux0 (Demux Interfaces) Output Fields (continued)

Level of OutputField DescriptionField Name

extensiveInput errors on the interface whose definitions are as follows:

• Errors—Sum of the incoming frame aborts and FCS errors.

• Drops—Number of packets dropped by the input queue of the I/O Manager
ASIC. If the interface is saturated, this number increments once for every
packet that is dropped by the ASIC's REDmechanism.

• Framing errors—Number of packets receivedwith an invalid frame checksum
(FCS).

• Runts—Number of frames received that are smaller than the runt threshold.

• Giants—Number of frames received that are larger than the giant packet
threshold.

• Policed discards—Number of frames that the incoming packet match code
discarded because they were not recognized or not of interest. Usually, this
field reports protocols that the Junos OS does not handle.

• Resource errors—Sum of transmit drops.

Input errors

noneInput rate in bits per second (bps) and packets per second (pps).Input Rate

extensiveOutput errors on the interface. The following paragraphs explain the counters
whosemeaning might not be obvious:

• Carrier transitions—Number of times the interface has gone from down to up.
This number does not normally increment quickly, increasing only when the
cable is unplugged, the far-end system is powered down and then up, or
anotherproblemoccurs. If thenumberof carrier transitions incrementsquickly
(perhaps once every 10 seconds), the cable, the far-end system, or the PIC
or PIM is malfunctioning.

• Errors—Sum of the outgoing frame aborts and FCS errors.

• Drops—Number of packets dropped by the output queue of the I/OManager
ASIC. If the interface is saturated, this number increments once for every
packet that is dropped by the ASIC's REDmechanism.

• MTUerrors—NumberofpacketswhosesizeexceededtheMTUof the interface.

• Resource errors—Sum of transmit drops.

Output errors

noneOutput rate in bps and pps.Output Rate

Logical Interface

brief detail extensive
none

Name of the logical interface.Logical interface

detail extensive noneIndex number of the logical interface, which reflects its initialization sequence.Index

detail extensive noneSNMP interface index number for the logical interface.SNMP ifIndex

detailUnique number for use by Juniper Networks technical support only.Generation

brief detail extensive
none

Information about the logical interface. Possible values are described in the
“Logical Interface Flags” section under Common Output Fields Description.

Flags

brief extensive noneEncapsulation on the logical interface.Encapsulation
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Table 41: show interfaces demux0 (Demux Interfaces) Output Fields (continued)

Level of OutputField DescriptionField Name

brief detail extensive
none

Name of the dynamic profile that defines the agent circuit identifier (ACI)
interface set. If configured, the ACI interface set enables the underlying demux
interface to create dynamic VLAN subscriber interfaces based on ACI
information.

ACIVLAN:Dynamic
Profile

detail extensive noneSpecific IP demultiplexing (demux) values:

• Underlying interface—Theunderlying interface that the demux interface uses.

• Index—Index number of the logical interface.

• Family—Protocol family configured on the logical interface.

• Source prefixes, total—Total number of source prefixes for the underlying
interface.

• Destination prefixes, total—Total number of destination prefixes for the
underlying interface.

• Prefix—inet family prefix.

Demux

briefProtocol family configured on the logical interface.protocol-family

detail extensiveNumberand rateofbytesandpackets receivedand transmittedon the specified
interface set.

• Input bytes, Output bytes—Number of bytes received and transmitted on the
interface set.

• Input packets, Output packets—Number of packets received and transmitted
on the interface set.

• IPv6 transit statistics—Number of IPv6 transit bytes and packets received
and transmitted on the logical interface if IPv6 statistics tracking is enabled.

NOTE: The packet and byte counts in these fields include traffic that is
dropped and does not leave the router.

• 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

detail extensiveNumber of transit bytes and packets received and transmitted on the local
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.

Local statistics
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Table 41: show interfaces demux0 (Demux Interfaces) Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensiveNumber and rate of bytes and packets transiting the switch.

NOTE: Thepacket andbyte counts in these fields include traffic that is dropped
and does not leave the router.

• 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.

Transit statistics

detail extensiveNumber of IPv6 transit bytes and packets received and transmitted on the
logical interface if IPv6 statistics tracking is enabled.

NOTE: Thepacket andbyte counts in these fields include traffic that is dropped
and does not leave the router.

• 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.

IPv6 Transit
statistics

noneNumber of packets received on the interface.Input packets

noneNumber of packets transmitted on the interface.Output packets

detail extensive noneProtocol family. Possible values are described in the “Protocol Field” section
under Common Output Fields Description.

Protocol

detail extensive noneMaximum transmission unit size on the logical interface.MTU

detail extensive noneMaximum number of MPLS labels configured for the MPLS protocol family on
the logical interface.

Maximum labels

detail extensiveUnique number for use by Juniper Networks technical support only.Generation

detail extensiveRoute table in which the logical interface address is located. For example, 0
refers to the routing table inet.0.

Route table

detail extensive noneInformation about protocol family flags. Possible values are described in the
“Family Flags” section under Common Output Fields Description.

Flags

detail extensive noneNumber of MAC address validation failures for packets and bytes. This field is
displayed when MAC address validation is enabled for the logical interface.

Mac-Validate
Failures

detail extensive noneInformation about the address flags. Possible values are described in the
“Addresses Flags” section under Common Output Fields Description.

Addresses, Flags

detail extensive
statistics none

IP address of the remote side of the connection.Destination
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Table 41: show interfaces demux0 (Demux Interfaces) Output Fields (continued)

Level of OutputField DescriptionField Name

detail extensive terse
none

IP address of the logical interface.Local

terseIP address of the remote interface.Remote

detail extensive noneBroadcast address of the logical interlace.Broadcast

detail extensiveUnique number for use by Juniper Networks technical support only.Generation

detail extensive noneName of the physical interfaces for member links in an aggregated Ethernet
bundle for a PPPoE over aggregated Ethernet configuration. PPPoE traffic goes
out on these interfaces.

Link

detail extensive noneName of the PPPoE dynamic profile assigned to the underlying interface.Dynamic-profile

detail extensive noneName of the PPPoE service name table assigned to the PPPoE underlying
interface.

ServiceNameTable

detail extensive noneMaximum number of dynamic PPPoE logical interfaces that the router can
activate on the underlying interface.

Max Sessions

detail extensive noneState of duplicate protection:On orOff. Duplicate protection prevents the
activation of another dynamic PPPoE logical interface on the same underlying
interface when a dynamic PPPoE logical interface for a client with the same
MAC address is already active on that interface.

Duplicate
Protection

detail extensive noneStateof theconfiguration to ignoreDSLForumVSAs:OnorOff.Whenconfigured,
the router ignores any of these VSAs received from a directly connected CPE
device on the interface.

Direct Connect

detail extensive noneName of the access concentrator.ACName

Sample Output

show interfaces demux0 (Demux)

user@host> show interfaces demux0
Physical interface: demux0, Enabled, Physical link is Up
  Interface index: 128, SNMP ifIndex: 79, Generation: 129
  Type: Software-Pseudo, Link-level type: Unspecified, MTU: 9192, Clocking: 1,
  Speed: Unspecified
  Device flags   : Present Running
  Interface flags: Point-To-Point SNMP-Traps
  Link type      : Full-Duplex
  Link flags     : None
  Physical info  : Unspecified
  Hold-times     : Up 0 ms, Down 0 ms
  Current address: Unspecified, Hardware address: Unspecified
  Alternate link address: Unspecified
  Last flapped   : Never
  Statistics last cleared: Never
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  Traffic statistics:
   Input  bytes  :                    0                    0 bps
   Output bytes  :                    0                    0 bps
   Input  packets:                    0                    0 pps
   Output packets:                    0                    0 pps
   IPv6 transit statistics:
    Input  bytes  :                   0
    Output bytes  :                   0
    Input  packets:                   0
    Output packets:                   0
  Input errors:
    Errors: 0, Drops: 0, Framing errors: 0, Runts: 0, Giants: 0,
    Policed discards: 0, Resource errors: 0
  Output errors:
    Carrier transitions: 0, Errors: 0, Drops: 0, MTU errors: 0,
    Resource errors: 0

Logical interface demux0.0 (Index 87) (SNMP ifIndex 84) (Generation 312)
    Flags: SNMP-Traps 0x4000 Encapsulation: ENET2
    Demux:
     Underlying interface: ge-2/0/1.0 (Index 74)
   Family Inet Source prefixes, total 1
   Prefix: 203.0.113/24
    Traffic statistics:
     Input  bytes  :                    0
     Output bytes  :                 1554
     Input  packets:                    0
     Output packets:                   37
     IPv6 transit statistics:
      Input  bytes  :                   0
      Output bytes  :                   0
      Input  packets:                   0
      Output packets:                   0
    Local statistics:
     Input  bytes  :                    0
     Output bytes  :                 1554
     Input  packets:                    0
     Output packets:                   37
    Transit statistics:
     Input  bytes  :                    0                    0 bps
     Output bytes  :                    0                    0 bps
     Input  packets:                    0                    0 pps
     Output packets:                    0                    0 pps
     IPv6 transit statistics:
      Input  bytes  :                   0
      Output bytes  :                   0
      Input  packets:                   0
      Output packets:                   0
    Protocol inet, MTU: 1500, Generation: 395, Route table: 0
      Flags: Is-Primary, Mac-Validate-Strict
      Mac-Validate Failures: Packets: 0, Bytes: 0
      Addresses, Flags: Is-Preferred Is-Primary
        Destination: 203.0.113/24, Local: 203.0.113.13, Broadcast: 203.0.113.255,

        Generation: 434

show interfaces demux0 (PPPoE over Aggregated Ethernet)

user@host> show interfaces demux0.100
Logical interface demux0.100 (Index 76) (SNMP ifIndex 61160)
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.100 ]
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    Encapsulation: ENET2
    Demux:
      Underlying interface: ae0 (Index 199)
    Link:
      ge-1/0/0
      ge-1/1/0
    Input packets : 0
    Output packets: 0
    Protocol pppoe
      Dynamic Profile: pppoe-profile,
      Service Name Table: service-table1,
      Max Sessions: 100, Duplicate Protection: On, 
      Direct Connect: Off,
      AC Name: pppoe-server-1

show interfaces demux0 extensive (Targeted Distribution for Aggregated Ethernet Links)

user@host> show interfaces demux0.1073741824 extensive

  Logical interface demux0.1073741824 (Index 75) (SNMP ifIndex 558) (Generation 
346)
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.1 ]  Encapsulation: ENET2
    Demux:
      Underlying interface: ae0 (Index 201)
    Link:
      ge-1/0/0
      ge-1/1/0
      ge-2/0/7
      ge-2/0/8
    Targeting summary:
      ge-1/1/0, primary, Physical link is Up
      ge-2/0/8, backup, Physical link is Up
    Bandwidth: 1000mbps

show interfaces demux0 (ACI Interface Set Configured)

user@host> show interfaces demux0.1073741827
  Logical interface demux0.1073741827 (Index 346) (SNMP ifIndex 527) 
    Flags: SNMP-Traps 0x4000 VLAN-Tag [ 0x8100.1802 0x8100.302 ]  Encapsulation:
 ENET2
    Demux: Source Family Inet
    ACI VLAN:
      Dynamic Profile: aci-vlan-set-profile
    Demux:
      Underlying interface: ge-1/0/0 (Index 138)
    Input packets : 18 
    Output packets: 16
    Protocol inet, MTU: 1500
      Flags: Sendbcast-pkt-to-re, Unnumbered
      Donor interface: lo0.0 (Index 322)
      Preferred source address: 203.0.113.202
      Addresses, Flags: Primary Is-Default Is-Primary
        Local: 203.0.113.119
    Protocol pppoe
      Dynamic Profile: aci-vlan-pppoe-profile,
      Service Name Table: None,
      Max Sessions: 32000, Max Sessions VSA Ignore: Off,
      Duplicate Protection: On, Short Cycle Protection: Off,
      Direct Connect: Off,
      AC Name: nbc 
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show interfaces queue

Syntax show interfaces queue
<aggregate | remaining-traffic>
<both-ingress-egress>
<egress>
<forwarding-class forwarding-class>
<ingress>
<interface-name interface-name>
<l2-statistics>

Release Information Command introduced before Junos OS Release 7.4.

both-ingress-egress, egress, and ingress options introduced in Junos OS Release 7.6.

Command introduced in Junos OS Release 11.1 for the QFX Series.

l2-statistics option introduced in Junos OS Release 12.1.

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Description Display class-of-service (CoS) queue information for physical interfaces.

Options none—Show detailed CoS queue statistics for all physical interfaces.

aggregate—(Optional) Display the aggregated queuing statistics of all logical interfaces
that have traffic-control profiles configured. (Not on the QFX Series.)

both-ingress-egress—(Optional) On Gigabit Ethernet Intelligent Queuing 2 (IQ2) PICs,
display both ingress and egress queue statistics. (Not on the QFX Series.)

egress—(Optional) Display egress queue statistics.

forwarding-class forwarding-class—(Optional) Forwarding class name for this queue.
ShowsdetailedCoSstatistics for thequeueassociatedwith thespecified forwarding

class.

ingress—(Optional) On Gigabit Ethernet IQ2 PICs, display ingress queue statistics. (Not
on the QFX Series.)

interface-name interface-name—(Optional) Showdetailed CoSqueue statistics for the

specified interface.

l2-statistics—(Optional)Display Layer 2 statistics forMLPPP, FRF.15, andFRF.16bundles

remaining-traffic—(Optional)Display the remaining-traffic queue statistics of all logical
interfaces that have traffic-control profiles configured.

Overhead for Layer 2
Statistics

Transmitted packets and transmitted byte counts are displayed for the Layer 2 level

with the addition of encapsulation overheads applied for fragmentation, as shown

in Table 42 on page 513. Others counters, such as packets and bytes queued (input)

anddropcounters, aredisplayedat theLayer 3 level. In thecaseof link fragmentation
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and interleaving (LFI) for which fragmentation is not applied, corresponding Layer

2 overheads are added, as shown in Table 42 on page 513.

Table 42: Layer 2 Overhead and Transmitted Packets or Byte Counts

LFIFragmentationProtocol

Second to n fragmentationsFirst fragmentation

BytesBytes

81213MLPPP (Long)

81011MLPPP (short)

81012MLFR (FRF15)

-810MFR (FRF16)

-1213MCMLPPP(Long)

-1011MCMLPPP(Short)

Layer 2 Statistics—Fragmentation Overhead Calculation

MLPPP/MC-MLPPP Overhead details:
   ===============================
   Fragment 1:

    Outer PPP header                         : 4 bytes
    Long or short sequence MLPPP header      : 4 bytes or 2 bytes 
    Inner PPP header                         : 1 byte
    HDLC flag and FCS bytes                  : 4 bytes

   Fragments 2 .. n :

    Outer PPP header                         : 4 bytes
    Long or short sequence MLPPP header      : 4 bytes or 2 bytes
    HDLC flag and FCS bytes                  : 4 bytes

   MLFR (FRF15) Overhead details:
   =============================
   Fragment 1:
       Framerelay header     :  2 bytes
       Control,NLPID         :  2 bytes
       Fragmentaion header   :  2 bytes
       Inner proto           :  2 bytes
       HDLC flag and  FCS    :  4 bytes

   Fragments 2 ...n :

       Framerelay header     :  2 bytes
       Control,NLPID         :  2 bytes
       Fragmentaion header   :  2 bytes
       HDLC flag and  FCS    :  4 bytes
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   MFR (FRF16) Overhead details:
   ==============================
   Fragment 1:
      Fragmentaion header   :  2 bytes
      Framerelay header     :  2 bytes
      Inner proto           :  2 bytes
      HDLC flag and  FCS    :  4 bytes

   Fragments 2 ...n :
      Fragmentaion header   :  2 bytes
      Framerelay header     :  2 bytes
      HDLC flag and  FCS    :  4 bytes

Overheadwith LFI

MLPPP(Long & short sequence):
   ============================
       Outer PPP header      :  4 bytes
       HDLC flag and  FCS    :  4 bytes

  MLFR (FRF15):
  =============
       Framerelay header     :  2 bytes
       Control,NLPID         :  2 bytes
       HDLC flag and  FCS    :  4 bytes

The following examples show overhead for different cases:

• A 1000-byte packet is sent to amlppp bundle without any fragmentation. At the

Layer 2 level, bytes transmitted is 1013 in 1 packet. This overhead is forMLPPP long

sequence encap.

• A 1000-byte packet is sent to amlppp bundle with a fragment threshold of

250byte. At the Layer 2 level, bytes transmitted is 1061 bytes in 5 packets.

• A 1000-byte LFI packet is sent to anmlppp bundle. At the Layer 2 level, bytes

transmitted is 1008 in 1 packet.

remaining-traffic—(Optional) Display the queuing statistics of all logical interfaces that
do not have traffic-control profiles configured. (Not on the QFX Series.)

Additional Information For rate-limited interfaces hosted on Modular Interface Cards (MICs), Modular Port

Concentrators (MPCs), or Enhanced Queuing DPCs, rate-limit packet-drop operations

occur before packets are queued for transmission scheduling. For such interfaces, the

statistics for queued traffic do not include the packets that have already been dropped

due to rate limiting, and consequently the displayed statistics for queued traffic are the

same as the displayed statistics for transmitted traffic.
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NOTE: For rate-limited interfaces hosted on other types of hardware,
rate-limit packet-drop operations occur after packets are queued for
transmission scheduling. For these other interface types, the statistics for
queued traffic include the packets that are later dropped due to rate limiting,
and consequently the displayed statistics for queued traffic equals the sum
of the statistics for transmitted and rate-limited traffic.

OnMSeries routers (except for the M320 andM120 routers), this command is valid only

for a PIC installed on an enhanced Flexible PIC Concentrator (FPC).

Queue statistics for aggregated interfaces are supported on the M Series and T Series

routers only. Statistics for an aggregated interface are the summation of the queue

statistics of the child links of that aggregated interface. You can view the statistics for a

child interface by using the show interfaces statistics command for that child interface.

When you configure tricolor marking on a 10-port 1-Gigabit Ethernet PIC, for queues 6

and 7 only, the output does not display the number of queued bytes and packets, or the

number of bytes and packets dropped because of RED. If you do not configure tricolor

marking on the interface, these statistics are available for all queues.

For the 4-port Channelized OC12 IQE PIC and 1-port Channelized OC48 IQE PIC, the

Packet Forwarding Engine Chassis Queues field represents traffic bound for a particular

physical interface on the PIC. For all other PICs, the Packet Forwarding Engine Chassis

Queues field represents the total traffic bound for the PIC.

For Gigabit Ethernet IQ2 PICs, the show interfaces queue command output does not

display the number of tail-dropped packets. This limitation does not apply to Packet

Forwarding Engine chassis queues.

When fragmentationoccurson theegress interface, the first set ofpacket counters shows

the postfragmentation values. The second set of packet counters (under the Packet

Forwarding Engine Chassis Queues field) shows the prefragmentation values.

The behavior of the egress queues for the Routing Engine-Generated Traffic is not same

as the configured queue for MLPPP and MFR configurations.

For information about how to configure CoS, see the Junos OS Network Interfaces Library

for Routing Devices. For related CoS operational mode commands, see the CLI Explorer.

Required Privilege
Level

view

List of Sample Output show interfaces queue (Rate-Limited Interface on a Gigabit Ethernet MIC in an
MPC) on page 521
show interfaces queue (Aggregated Ethernet on a T320 Router) on page 522
show interfaces queue (Gigabit Ethernet on a T640 Router) on page 523
show interfaces queue aggregate (Gigabit Ethernet Enhanced DPC) on page 524
show interfaces queue (Gigabit Ethernet IQ2 PIC) on page 528
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show interfaces queue both-ingress-egress (Gigabit Ethernet IQ2 PIC) on page 531
show interfaces queue ingress (Gigabit Ethernet IQ2 PIC) on page 533
show interfaces queue egress (Gigabit Ethernet IQ2 PIC) on page 534
showinterfacesqueueremaining-traffic(GigabitEthernetEnhancedDPC)onpage535
showinterfacesqueue(ChannelizedOC12 IQEType3PIC inSONETMode)onpage538
show interfaces queue (QFX Series) on page 548
show interfaces queue l2-statistics (lsq interface) on page 549
show interfaces queue lsq (lsq-ifd) on page 549
show interfaces queue (Aggregated Ethernet on aMX series Router) on page 551

Output Fields Table 43 on page 516 lists the output fields for the show interfaces queue command.

Output fields are listed in the approximate order in which they appear.

Table 43: show interfaces queue Output Fields

Field DescriptionField Name

Name of the physical interface.Physical interface

State of the interface. Possible values are described in the “Enabled Field” section under Common
Output Fields Description.

Enabled

Physical interface's index number, which reflects its initialization sequence.Interface index

SNMP index number for the interface.SNMP ifIndex

Total number of forwarding classes supported on the specified interface.Forwarding classes
supported

Total number of forwarding classes in use on the specified interface.Forwarding classes in
use

OnGigabit Ethernet IQ2PICsonly, total numberof ingressqueues supportedon the specified interface.Ingress queues
supported

On Gigabit Ethernet IQ2 PICs only, total number of ingress queues in use on the specified interface.Ingress queues in use

Total number of output queues supported on the specified interface.Output queues
supported

Total number of output queues in use on the specified interface.Output queues in use

Total number of egress queues supported on the specified interface.Egress queues
supported

Total number of egress queues in use on the specified interface.Egress queues in use
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Table 43: show interfaces queue Output Fields (continued)

Field DescriptionField Name

CoS queue number and its associated user-configured forwarding class name. Displayed on IQ2
interfaces.

• Queued packets—Number of queued packets.

• Transmitted packets—Number of transmitted packets.

• Dropped packets—Number of packets dropped by the ASIC's REDmechanism.

Queue counters
(Ingress)

(Logical interfaces on IQ PICs only) Maximum number of bytes up to which the logical interface can
burst. The burst size is based on the shaping rate applied to the interface.

Burst size

The followingoutput fieldsareapplicable toboth interfacecomponentandPacket Forwardingcomponent in the showinterfaces
queue command:

Queue number.Queue

Forwarding class name.Forwarding classes

Number of packets queued to this queue.

NOTE: For Gigabit Ethernet IQ2 interfaces, the Queued Packets count is calculated by the Junos OS
interpreting one frame buffer as one packet. If the queued packets are very large or very small, the
calculation might not be completely accurate for transit traffic. The count is completely accurate for
traffic terminated on the router.

For rate-limited interfaces hosted onMICs orMPCs only, this statistic does not include traffic dropped
due to rate limiting. For more information, see “Additional Information” on page 514.

Queued Packets

Number of bytes queued to this queue. The byte counts vary by interface hardware. For more
information, see Table 44 on page 519.

For rate-limited interfaces hosted onMICs orMPCs only, this statistic does not include traffic dropped
due to rate limiting. For more information, see “Additional Information” on page 514.

Queued Bytes

Number of packets transmitted by this queue. When fragmentation occurs on the egress interface,
the first setofpacket counters shows thepostfragmentationvalues. Thesecondsetofpacket counters
(displayed under the Packet Forwarding Engine Chassis Queues field) shows the prefragmentation
values.

NOTE: For Layer 2 statistics, see “Overhead for Layer 2 Statistics” on page 512

Transmitted Packets

Number of bytes transmitted by this queue. The byte counts vary by interface hardware. For more
information, see Table 44 on page 519.

NOTE: On MX Series routers, this number can be inaccurate when you issue the command for a
physical interface repeatedly and in quick succession, because the statistics for the child nodes are
collected infrequently. Wait ten seconds between successive iterations to avoid this situation.

NOTE: For Layer 2 statistics, see “Overhead for Layer 2 Statistics” on page 512

Transmitted Bytes

Number of packets dropped because of tail drop.

NOTE: TheTail-droppedpacketscounter is not supportedon thePTXSeriesPacketTransportRouters.

Tail-dropped packets
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Table 43: show interfaces queue Output Fields (continued)

Field DescriptionField Name

Number of packets dropped due to rate limiting.

For rate-limited interfaces hosted on MICs, MPCs, and Enhanced Queuing DPCs only, this statistic
is not included in the queued traffic statistics. For more information, see “Additional Information” on
page 514.

NOTE: TheRL-droppedpackets counter is not supportedon thePTXSeriesPacket Transport Routers,
and is omitted from the output.

RL-dropped packets

Number of bytes dropped due to rate limiting.

For rate-limited interfaces hosted on MICs, MPCs, and Enhanced Queuing DPCs only, this statistic
is not included in the queued traffic statistics. For more information, see “Additional Information” on
page 514.

RL-dropped bytes

Number of packets dropped because of random early detection (RED).

• (M Series and T Series routers only) On M320 and M120 routers and the T Series routers, the total
numberofdroppedpackets isdisplayed.Onall otherMSeries routers, theoutput classifiesdropped
packets into the following categories:

• Low, non-TCP—Number of low-loss priority non-TCP packets dropped because of RED.

• Low, TCP—Number of low-loss priority TCP packets dropped because of RED.

• High, non-TCP—Number of high-loss priority non-TCP packets dropped because of RED.

• High, TCP—Number of high-loss priority TCP packets dropped because of RED.

• (MXSeries routerswith enhancedDPCs, andTSeries routerswith enhancedFPCsonly)Theoutput
classifies dropped packets into the following categories:

• Low—Number of low-loss priority packets dropped because of RED.

• Medium-low—Number of medium-low loss priority packets dropped because of RED.

• Medium-high—Number of medium-high loss priority packets dropped because of RED.

• High—Number of high-loss priority packets dropped because of RED.

NOTE: Due to accounting space limitations on certain Type 3 FPCs (which are supported in M320
and T640 routers), this field does not always display the correct value for queue 6 or queue 7 for
interfaces on 10-port 1-Gigabit Ethernet PICs.

RED-dropped packets

Number of bytes dropped because of RED. The byte counts vary by interface hardware. For more
information, see Table 44 on page 519.

• (M Series and T Series routers only) On M320 and M120 routers and the T Series routers, only the
total number of dropped bytes is displayed. On all other M Series routers, the output classifies
dropped bytes into the following categories:

• Low, non-TCP—Number of low-loss priority non-TCP bytes dropped because of RED.

• Low, TCP—Number of low-loss priority TCP bytes dropped because of RED.

• High, non-TCP—Number of high-loss priority non-TCP bytes dropped because of RED.

• High, TCP—Number of high-loss priority TCP bytes dropped because of RED.

NOTE: Due to accounting space limitations on certain Type 3 FPCs (which are supported in M320
and T640 routers), this field does not always display the correct value for queue 6 or queue 7 for
interfaces on 10-port 1-Gigabit Ethernet PICs.

RED-dropped bytes
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Table 43: show interfaces queue Output Fields (continued)

Field DescriptionField Name

Displays queue-depth average, current, peak, andmaximum values for RTP queues. Because
queue-depth values cannot be aggregated, displays the values for RTP queues regardless of whether
aggregate, remaining-traffic, or neither option is selected.

Queue-depth bytes

Displays queue-depth average, current, peak, andmaximum values for RTP queues. Because
queue-depth values cannot be aggregated, displays the values for RTP queues regardless of whether
aggregate, remaining-traffic, or neither option is selected.

Queue-depth bytes

Starting with Junos OS Release 16.1, Last-packet enqueued output field is introduced. If
packet-timestamp is enabled for an FPC, shows the day, date, time, and year in the format
day-of-the-week month day-date hh:mm:ss yyyywhen a packet was enqueued in the CoS queue.
When the timestamp is aggregatedacrossall activePacket ForwardingEngines, the latest timestamp
for each CoS queue is reported.

Last-packet enqueued

Byte counts vary by interface hardware. Table 44onpage519 showshow thebyte counts

ontheoutbound interfacesvarydependingonthe interfacehardware.Table44onpage519

is basedon theassumption that outbound interfacesare sending IP trafficwith478bytes

per packet.

Table 44: Byte Count by Interface Hardware

CommentsByte Count Includes
Output
Level

Interface
Hardware

The 12 additional bytes
include 6 bytes for the
destination MAC address +
4bytes for theVLAN+2bytes
for the Ethernet type.

For RED dropped, 6 bytes are
added for the source MAC
address.

Queued: 490 bytes per packet, representing 478 bytes of
Layer 3 packet + 12 bytes

Transmitted: 490 bytes per packet, representing 478 bytes
of Layer 3 packet + 12 bytes

RED dropped: 496 bytes per packet representing 478 bytes
of Layer 3 packet + 18 bytes

InterfaceGigabit
Ethernet IQand
IQE PICs

–Queued: 478 bytes per packet, representing 478 bytes of
Layer 3 packet

Transmitted: 478 bytes per packet, representing 478 bytes
of Layer 3 packet

Packet
forwarding
component
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Table 44: Byte Count by Interface Hardware (continued)

CommentsByte Count Includes
Output
Level

Interface
Hardware

The Layer 2 overhead is 14
bytes for non-VLAN traffic
and 18 bytes for VLAN traffic.

T Series, TX Series, T1600, and MX Series routers:

• Queued: 478 bytes of Layer 3 packet.

• Transmitted: 478 bytes of Layer 3 packet.

T4000 routers with Type 5 FPCs :

• Queued: 478 bytes of Layer 3 packet + the full Layer 2
overhead including 4bytesCRC+ the full Layer 1 overhead
8 bytes preamble + 12 bytes Inter frame Gap.

• Transmitted: 478 bytes of Layer 3 packet + the full Layer
2 overhead including 4 bytes CRC + the full Layer 1
overhead 8 bytes preamble + 12 bytes Interframe Gap.

M Series routers:

• Queued: 478 bytes of Layer 3 packet.

• Transmitted: 478 bytes of Layer 3 packet + the full Layer
2 overhead.

PTX Series Packet Transport Routers:

• Queued: The sum of the transmitted bytes and the RED
dropped bytes.

• Transmitted: Full Layer 2 overhead (including all L2
encapsulation and CRC) + 12 inter-packet gap + 8 for the
preamble.

• RED dropped: Full Layer 2 overhead (including all L2
encapsulation and CRC) + 12 inter-packet gap + 8 for the
preamble (does not include the VLAN header or MPLS
pushed bytes).

InterfaceNon-IQ PIC

The additional 4 bytes are for
the Layer 2 Point-to-Point
Protocol (PPP) header.

Queued: 482 bytes per packet, representing 478 bytes of
Layer 3 packet + 4 bytes

Transmitted: 482 bytes per packet, representing 478 bytes
of Layer 3 packet + 4 bytes

RED dropped: 482 bytes per packet, representing 478 bytes
of Layer 3 packet + 4 bytes

InterfaceIQand IQEPICs
with a
SONET/SDH
interface

For transmitted packets, the
additional 8 bytes includes 4
bytes for the PPP header and
4 bytes for a cookie.

Queued: 478 bytes per packet, representing 478 bytes of
Layer 3 packet

Transmitted: 486 bytes per packet, representing 478 bytes
of Layer 3 packet + 8 bytes

Packet
forwarding
component

Copyright © 2017, Juniper Networks, Inc.520

Hierarchical Class of Service Feature Guide



Table 44: Byte Count by Interface Hardware (continued)

CommentsByte Count Includes
Output
Level

Interface
Hardware

For transmitted packets, the
additional 5 bytes includes 4
bytes for the PPP header and
1 byte for the packet loss
priority (PLP).

T Series, TX Series, T1600, and MX Series routers:

• Queued: 478 bytes of Layer 3 packet.

• Transmitted: 478 bytes of Layer 3 packet.

M Series routers:

• Queued: 478 bytes of Layer 3 packet.

• Transmitted:483bytesperpacket, representing478bytes
of Layer 3 packet + 5 bytes

• REDdropped:478bytesperpacket, representing478bytes
of Layer 3 packet

InterfaceNon-IQ PIC
with a
SONET/SDH
interface

The default FrameRelay overhead is 7 bytes. If you configure
the Frame Check Sequence (FCS) to 4 bytes, then the
overhead increases to 10 bytes.

InterfaceInterfaces
configuredwith
Frame Relay
Encapsulation

The Layer 2 overhead is 18
bytes for non-VLAN traffic
and 22 bytes for VLAN traffic.

Queued: 478 bytes of Layer 3 packet + the full Layer 2
overhead including CRC.

Transmitted: 478 bytes of Layer 3 packet + the full Layer 2
overhead including CRC.

Interface1-port
10-Gigabit
Ethernet IQ2
and IQ2–EPICs

4-port 1G IQ2
and IQ2-E PICs

8-port 1G IQ2
and IQ2-E PICs

–Queued: 478 bytes of Layer 3 packet.

Transmitted: 478 bytes of Layer 3 packet.

Packet
forwarding
component

Sample Output

show interfaces queue (Rate-Limited Interface on a Gigabit Ethernet MIC in anMPC)

The following example shows queue information for the rate-limited interface ge-4/2/0

on a Gigabit Ethernet MIC in an MPC. For rate-limited queues for interfaces hosted on

MICs or MPCs, rate-limit packet drops occur prior to packet output queuing. In the

command output, the nonzero statistics displayed in the RL-dropped packets and

RL-dropped bytes fields quantify the traffic dropped to rate-limit queue 0 output to

10 percent of 1 gigabyte (100megabits) per second. Because the RL-dropped traffic

is not included in theQueued statistics, the statistics displayed for queued traffic are the

same as the statistics for transmitted traffic.

user@host> show interfaces queue ge-4/2/0
Physical interface: ge-4/2/0, Enabled, Physical link is Up
  Interface index: 203, SNMP ifIndex: 1054
Forwarding classes: 16 supported, 4 in use
Egress queues: 8 supported, 4 in use
Queue: 0, Forwarding classes: best-effort
  Queued:
    Packets              :             131300649                141751 pps
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    Bytes                :           11287964840              99793248 bps
  Transmitted:
    Packets              :             131300649                141751 pps
    Bytes                :           11287964840              99793248 bps
    Tail-dropped packets :                     0                     0 pps
    RL-dropped packets   :             205050862                602295 pps
    RL-dropped bytes     :           13595326612             327648832 bps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps

show interfaces queue (Aggregated Ethernet on a T320 Router)

The following example shows that the aggregated Ethernet interface, ae1, has traffic on

queues af1 and af12:

user@host> show interfaces queue ae1
Physical interface: ae1, Enabled, Physical link is Up
Interface index: 158, SNMP ifIndex: 33 Forwarding classes: 8 supported, 8 in use
Output queues: 8 supported, 8 in use
Queue: 0, Forwarding classes: be
  Queued:
    Packets              :                     5                     0 pps
    Bytes                :                   242                     0 bps
  Transmitted:
    Packets              :                     5                     0 pps
    Bytes                :                   242                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: af1
  Queued:
    Packets              :              42603765                595484 pps
    Bytes                :            5453281920             609776496 bps
  Transmitted:
    Packets              :              42603765                595484 pps
    Bytes                :            5453281920             609776496 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: ef1
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
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    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: nc
  Queued:
    Packets              :                    45                     0 pps
    Bytes                :                  3930                     0 bps
  Transmitted:
    Packets              :                    45                     0 pps
    Bytes                :                  3930                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 4, Forwarding classes: af11
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 5, Forwarding classes: ef11
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 6, Forwarding classes: af12
  Queued:
    Packets              :              31296413                437436 pps
    Bytes                :            4005940864             447935200 bps
  Transmitted:
    Packets              :              31296413                437436 pps
    Bytes                :            4005940864             447935200 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 7, Forwarding classes: nc2
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps

show interfaces queue (Gigabit Ethernet on a T640 Router)

user@host> show interfaces queue
Physical interface: ge-7/0/1, Enabled, Physical link is Up
   Interface index: 150, SNMP ifIndex: 42
 Forwarding classes: 8 supported, 8 in use
 Output queues: 8 supported, 8 in use
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 Queue: 0, Forwarding classes: be
   Queued:
     Packets              :                    13                     0 pps
     Bytes                :                   622                     0 bps
   Transmitted:
     Packets              :                    13                     0 pps
     Bytes                :                   622                     0 bps
     Tail-dropped packets :                     0                     0 pps
     RED-dropped packets  :                     0                     0 pps
     RED-dropped bytes    :                     0                     0 bps
 Queue: 1, Forwarding classes: af1
   Queued:
     Packets              :            1725947945                372178 pps
     Bytes                :          220921336960             381110432 bps
   Transmitted:
     Packets              :            1725947945                372178 pps
     Bytes                :          220921336960             381110432 bps
     Tail-dropped packets :                     0                     0 pps
     RED-dropped packets  :                     0                     0 pps
     RED-dropped bytes    :                     0                     0 bps
 Queue: 2, Forwarding classes: ef1
   Queued:
     Packets              :                     0                     0 pps
     Bytes                :                     0                     0 bps
   Transmitted:
     Packets              :                     0                     0 pps
     Bytes                :                     0                     0 bps
     Tail-dropped packets :                     0                     0 pps
     RED-dropped packets  :                     0                     0 pps
     RED-dropped bytes    :                     0                     0 bps
 Queue: 3, Forwarding classes: nc
   Queued:
     Packets              :                   571                     0 pps
     Bytes                :                 49318                   336 bps
   Transmitted:
     Packets              :                   571                     0 pps
     Bytes                :                 49318                   336 bps
     Tail-dropped packets :                     0                     0 pps
     RED-dropped packets  :                     0                     0 pps
     RED-dropped bytes    :                     0                     0 bps

show interfaces queue aggregate (Gigabit Ethernet Enhanced DPC)

user@host> show interfaces queue ge-2/2/9 aggregate
Physical interface: ge-2/2/9, Enabled, Physical link is Up
  Interface index: 238, SNMP ifIndex: 71
Forwarding classes: 16 supported, 4 in use
Ingress queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort 
  Queued:
    Packets              :             148450735                947295 pps
    Bytes                :            8016344944             409228848 bps
  Transmitted:
    Packets              :              76397439                487512 pps
    Bytes                :            4125461868             210602376 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :              72053285                459783 pps
     Low                 :              72053285                459783 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
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     High                :                     0                     0 pps
    RED-dropped bytes    :            3890877444             198626472 bps
     Low                 :            3890877444             198626472 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding 
  Queued:
    Packets              :             410278257                473940 pps
    Bytes                :           22156199518             204742296 bps
  Transmitted:
    Packets              :               4850003                  4033 pps
    Bytes                :             261900162               1742256 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :             405425693                469907 pps
     Low                 :             405425693                469907 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :           21892988124             203000040 bps
     Low                 :           21892988124             203000040 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 3, Forwarding classes: network-control 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Forwarding classes: 16 supported, 4 in use
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Egress queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort 
  Queued:
    Packets              :              76605230                485376 pps
    Bytes                :            5209211400             264044560 bps
  Transmitted:
    Packets              :              76444631                484336 pps
    Bytes                :            5198235612             263478800 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                160475                  1040 pps
     Low                 :                160475                  1040 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :              10912300                565760 bps
     Low                 :              10912300                565760 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding 
  Queued:
    Packets              :               4836136                  3912 pps
    Bytes                :             333402032               2139056 bps
  Transmitted:
    Packets              :               3600866                  1459 pps
    Bytes                :             244858888                793696 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :               1225034                  2450 pps
     Low                 :               1225034                  2450 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :              83302312               1333072 bps
     Low                 :              83302312               1333072 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 3, Forwarding classes: network-control 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps

Copyright © 2017, Juniper Networks, Inc.526

Hierarchical Class of Service Feature Guide



    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps

Packet Forwarding Engine Chassis Queues:
Queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort 
  Queued:
    Packets              :              77059796                486384 pps
    Bytes                :            3544750624             178989576 bps
  Transmitted:
    Packets              :              77059797                486381 pps
    Bytes                :            3544750670             178988248 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding 
  Queued:
    Packets              :               4846580                  3934 pps
    Bytes                :             222942680               1447768 bps
  Transmitted:
    Packets              :               4846580                  3934 pps
    Bytes                :             222942680               1447768 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
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     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 3, Forwarding classes: network-control 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps

show interfaces queue (Gigabit Ethernet IQ2 PIC)

user@host> show interfaces queue ge-7/1/3
Physical interface: ge-7/1/3, Enabled, Physical link is Up
  Interface index: 170, SNMP ifIndex: 70 Forwarding classes: 16 supported, 4 in 
use Ingress queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort
  Queued:
    Packets              :             418390039                    10 pps
    Bytes                :           38910269752                  7440 bps
  Transmitted:
    Packets              :             418390039                    10 pps
    Bytes                :           38910269752                  7440 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
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    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: network-control
  Queued:
    Packets              :                  7055                     1 pps
    Bytes                :                451552                   512 bps
  Transmitted:
    Packets              :                  7055                     1 pps
    Bytes                :                451552                   512 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Forwarding classes: 16 supported, 4 in use Egress queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort
  Queued:
    Packets              :                  1031                     0 pps
    Bytes                :                143292                     0 bps
  Transmitted:
    Packets              :                  1031                     0 pps
    Bytes                :                143292                     0 bps
    Tail-dropped packets : Not Available  
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: network-control
  Queued:
    Packets              :                 77009                    11 pps
    Bytes                :               6894286                  7888 bps
  Transmitted:
    Packets              :                 77009                    11 pps
    Bytes                :               6894286                  7888 bps
    Tail-dropped packets : Not Available  
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
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    RED-dropped bytes    :                     0                     0 bps

Packet Forwarding Engine Chassis Queues:
Queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort
  Queued:
    Packets              :                  1031                     0 pps
    Bytes                :                147328                     0 bps
  Transmitted:
    Packets              :                  1031                     0 pps
    Bytes                :                147328                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
     Low, non-TCP        :                     0                     0 pps
     Low, TCP            :                     0                     0 pps
     High, non-TCP       :                     0                     0 pps
     High, TCP           :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low, non-TCP        :                     0                     0 bps
     Low, TCP            :                     0                     0 bps
     High, non-TCP       :                     0                     0 bps
     High, TCP           :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
     Low, non-TCP        :                     0                     0 pps
     Low, TCP            :                     0                     0 pps
     High, non-TCP       :                     0                     0 pps
     High, TCP           :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low, non-TCP        :                     0                     0 bps
     Low, TCP            :                     0                     0 bps
     High, non-TCP       :                     0                     0 bps
     High, TCP           :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
     Low, non-TCP        :                     0                     0 pps
     Low, TCP            :                     0                     0 pps
     High, non-TCP       :                     0                     0 pps
     High, TCP           :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low, non-TCP        :                     0                     0 bps
     Low, TCP            :                     0                     0 bps
     High, non-TCP       :                     0                     0 bps
     High, TCP           :                     0                     0 bps
Queue: 3, Forwarding classes: network-control
  Queued:
    Packets              :                 94386                    12 pps
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    Bytes                :              13756799                  9568 bps
  Transmitted:
    Packets              :                 94386                    12 pps
    Bytes                :              13756799                  9568 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
     Low, non-TCP        :                     0                     0 pps
     Low, TCP            :                     0                     0 pps
     High, non-TCP       :                     0                     0 pps
     High, TCP           :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low, non-TCP        :                     0                     0 bps
     Low, TCP            :                     0                     0 bps
     High, non-TCP       :                     0                     0 bps
     High, TCP           :                     0                     0 bps

show interfaces queue both-ingress-egress (Gigabit Ethernet IQ2 PIC)

user@host> show interfaces queue ge-6/2/0 both-ingress-egress
Physical interface: ge-6/2/0, Enabled, Physical link is Up
  Interface index: 175, SNMP ifIndex: 121
Forwarding classes: 8 supported, 4 in use
Ingress queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                   254                     0 pps
    Bytes                :                 16274                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: network-control 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
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    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Forwarding classes: 8 supported, 4 in use
Egress queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     3                     0 pps
    Bytes                :                   126                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: network-control 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Packet Forwarding Engine Chassis Queues:
Queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort 
  Queued:
    Packets              :              80564692                     0 pps
    Bytes                :            3383717100                     0 bps
  Transmitted:
    Packets              :              80564692                     0 pps
    Bytes                :            3383717100                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding 
  Queued:
    Packets              :              80564685                     0 pps
    Bytes                :            3383716770                     0 bps
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  Transmitted:
    Packets              :              80564685                     0 pps
    Bytes                :            3383716770                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: network-control 
  Queued:
    Packets              :                  9397                     0 pps
    Bytes                :               3809052                   232 bps
  Transmitted:
    Packets              :                  9397                     0 pps
    Bytes                :               3809052                   232 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps

show interfaces queue ingress (Gigabit Ethernet IQ2 PIC)

user@host> show interfaces queue ge-6/2/0 ingress
Physical interface: ge-6/2/0, Enabled, Physical link is Up
  Interface index: 175, SNMP ifIndex: 121
Forwarding classes: 8 supported, 4 in use
Ingress queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                   288                     0 pps
    Bytes                :                 18450                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
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    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: network-control 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps

show interfaces queue egress (Gigabit Ethernet IQ2 PIC)

user@host> show interfaces queue ge-6/2/0 egress
Physical interface: ge-6/2/0, Enabled, Physical link is Up
  Interface index: 175, SNMP ifIndex: 121
Forwarding classes: 8 supported, 4 in use
Egress queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     3                     0 pps
    Bytes                :                   126                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: network-control 
  Queued:
    Packets              : Not Available
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available
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    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Packet Forwarding Engine Chassis Queues:
Queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort 
  Queued:
    Packets              :              80564692                     0 pps
    Bytes                :            3383717100                     0 bps
  Transmitted:
    Packets              :              80564692                     0 pps
    Bytes                :            3383717100                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding 
  Queued:
    Packets              :              80564685                     0 pps
    Bytes                :            3383716770                     0 bps
  Transmitted:
    Packets              :              80564685                     0 pps
    Bytes                :            3383716770                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: network-control 
  Queued:
    Packets              :                  9538                     0 pps
    Bytes                :               3819840                     0 bps
  Transmitted:
    Packets              :                  9538                     0 pps
    Bytes                :               3819840                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps

show interfaces queue remaining-traffic (Gigabit Ethernet Enhanced DPC)

user@host> show interfaces queue ge-2/2/9 remaining-traffic
Physical interface: ge-2/2/9, Enabled, Physical link is Up
  Interface index: 238, SNMP ifIndex: 71
Forwarding classes: 16 supported, 4 in use
Ingress queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort 
  Queued:
    Packets              :             110208969                472875 pps
    Bytes                :            5951284434             204282000 bps
  Transmitted:
    Packets              :             110208969                472875 pps
    Bytes                :            5951284434             204282000 bps
    Tail-dropped packets : Not Available  
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    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 3, Forwarding classes: network-control 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
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     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Forwarding classes: 16 supported, 4 in use
Egress queues: 4 supported, 4 in use
Queue: 0, Forwarding classes: best-effort 
  Queued:
    Packets              :             109355853                471736 pps
    Bytes                :            7436199152             256627968 bps
  Transmitted:
    Packets              :             109355852                471736 pps
    Bytes                :            7436198640             256627968 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 1, Forwarding classes: expedited-forwarding 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 2, Forwarding classes: assured-forwarding 
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 3, Forwarding classes: network-control 
  Queued:
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    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets : Not Available  
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps

show interfaces queue (Channelized OC12 IQE Type 3 PIC in SONETMode)

user@host> show interfaces queue t3-1/1/0:7
 Physical interface: t3-1/1/0:7, Enabled, Physical link is Up

   Interface index: 192, SNMP ifIndex: 1948

   Description: full T3 interface connect to 6ce13 t3-3/1/0:7 for FR testing - 
Lam

 Forwarding classes: 16 supported, 9 in use

 Egress queues: 8 supported, 8 in use

 Queue: 0, Forwarding classes: DEFAULT

   Queued:

     Packets              :                214886                 13449 pps

     Bytes                :               9884756               5164536 bps

   Transmitted:

     Packets              :                214886                 13449 pps

     Bytes                :               9884756               5164536 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps
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      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 1, Forwarding classes: REALTIME

   Queued:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 2, Forwarding classes: PRIVATE

   Queued:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps
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      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 3, Forwarding classes: CONTROL

   Queued:

     Packets              :                    60                     0 pps

     Bytes                :                  4560                     0 bps

   Transmitted:

     Packets              :                    60                     0 pps

     Bytes                :                  4560                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 4, Forwarding classes: CLASS_B_OUTPUT

   Queued:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps
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   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 5, Forwarding classes: CLASS_C_OUTPUT

   Queued:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps
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      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 6, Forwarding classes: CLASS_V_OUTPUT

   Queued:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 7, Forwarding classes: CLASS_S_OUTPUT, GETS

   Queued:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps
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      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Packet Forwarding Engine Chassis Queues:

 Queues: 8 supported, 8 in use

 Queue: 0, Forwarding classes: DEFAULT

   Queued:

     Packets              :                371365                 23620 pps

     Bytes                :              15597330               7936368 bps

   Transmitted:

     Packets              :                371365                 23620 pps

     Bytes                :              15597330               7936368 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 1, Forwarding classes: REALTIME

   Queued:
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     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 2, Forwarding classes: PRIVATE

   Queued:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps
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      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 3, Forwarding classes: CONTROL

   Queued:

     Packets              :                 32843                     0 pps

     Bytes                :               2641754                    56 bps

   Transmitted:

     Packets              :                 32843                     0 pps

     Bytes                :               2641754                    56 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 4, Forwarding classes: CLASS_B_OUTPUT

   Queued:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps
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      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 5, Forwarding classes: CLASS_C_OUTPUT

   Queued:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 6, Forwarding classes: CLASS_V_OUTPUT

   Queued:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps
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   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps

      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

 Queue: 7, Forwarding classes: CLASS_S_OUTPUT, GETS

   Queued:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

   Transmitted:

     Packets              :                     0                     0 pps

     Bytes                :                     0                     0 bps

     Tail-dropped packets :                     0                     0 pps

     RED-dropped packets  :                     0                     0 pps

      Low                 :                     0                     0 pps

      Medium-low          :                     0                     0 pps

      Medium-high         :                     0                     0 pps

      High                :                     0                     0 pps

     RED-dropped bytes    :                     0                     0 bps

      Low                 :                     0                     0 bps

      Medium-low          :                     0                     0 bps
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      Medium-high         :                     0                     0 bps

      High                :                     0                     0 bps

show interfaces queue (QFX Series)

user@switch> show interfaces queue xe-0/0/15
   Physical interface: xe-0/0/15, Enabled, Physical link is Up
     Interface index: 49165, SNMP ifIndex: 539
   Forwarding classes: 12 supported, 8 in use
   Egress queues: 12 supported, 8 in use
   Queue: 0, Forwarding classes: best-effort 
     Queued:
       Packets              :                     0                     0 pps
       Bytes                :                     0                     0 bps
     Transmitted:
       Packets              :                     0                     0 pps
       Bytes                :                     0                     0 bps
       Tail-dropped packets : Not Available  
       Total-dropped packets:                     0                     0 pps
       Total-dropped bytes  :                     0                     0 bps
   Queue: 3, Forwarding classes: fcoe 
     Queued:
       Packets              :                     0                     0 pps
       Bytes                :                     0                     0 bps
     Transmitted:
       Packets              :                     0                     0 pps
       Bytes                :                     0                     0 bps
       Tail-dropped packets : Not Available  
       Total-dropped packets:                     0                     0 pps
       Total-dropped bytes  :                     0                     0 bps
0 bps
   Queue: 4, Forwarding classes: no-loss 
     Queued:
       Packets              :                     0                     0 pps
       Bytes                :                     0                     0 bps
     Transmitted:
       Packets              :                     0                     0 pps
       Bytes                :                     0                     0 bps
       Tail-dropped packets : Not Available  
       Total-dropped packets:                     0                     0 pps
       Total-dropped bytes  :                     0                     0 bps
   Queue: 7, Forwarding classes: network-control 
     Queued:
       Packets              :                     0                     0 pps
       Bytes                :                     0                     0 bps
     Transmitted:
       Packets              :                     0                     0 pps
       Bytes                :                     0                     0 bps
       Tail-dropped packets : Not Available  
       Total-dropped packets:                     0                     0 pps
       Total-dropped bytes  :                     0                     0 bps
   Queue: 8, Forwarding classes: mcast
     Queued:
       Packets              :                     0                     0 pps
       Bytes                :                     0                     0 bps
     Transmitted:
       Packets              :                     0                     0 pps
       Bytes                :                     0                     0 bps
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       Tail-dropped packets : Not Available  
       Total-dropped packets:                     0                     0 pps
       Total-dropped bytes  :                     0                     0 bps

show interfaces queue l2-statistics (lsq interface)

user@switch> show interfaces queue lsq-2/2/0.2 l2-statistics
Logical interface lsq-2/2/0.2 (Index 69) (SNMP ifIndex 1598)
Forwarding classes: 16 supported, 4 in use
Egress queues: 8 supported, 4 in use
Burst size: 0
Queue: 0, Forwarding classes: be
  Queued:
    Packets              :                     1                     0 pps
    Bytes                :                  1001                     0 bps
  Transmitted:
    Packets              :                     5                      0 pps
    Bytes                :                  1062                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 1, Forwarding classes: ef
  Queued:
    Packets              :                     1                     0 pps
    Bytes                :                  1500                     0 bps
  Transmitted:
    Packets              :                     6                      0 pps
    Bytes                :                  1573                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 2, Forwarding classes: af
  Queued:
    Packets              :                     1                     0 pps
    Bytes                :                   512                     0 bps
  Transmitted:
    Packets              :                     3                      0 pps
    Bytes                :                   549                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
Queue: 3, Forwarding classes: nc
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                      0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RED-dropped packets  :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
=========

show interfaces queue lsq (lsq-ifd)

user@switch> show interfaces queue lsq-1/0/0
Logical interface lsq-1/0/0 (Index 348) (SNMP ifIndex 660)
Forwarding classes: 16 supported, 4 in use
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Egress queues: 8 supported, 4 in use
Burst size: 0
Queue: 0, Forwarding classes: be
  Queued:
    Packets              :                 55576                  1206 pps
    Bytes                :              29622008               5145472 bps
  Transmitted:
    Packets              :                 55576                  1206 pps
    Bytes                :              29622008               5145472 bps
    Tail-dropped packets :                     0                     0 pps
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 1, Forwarding classes: ef
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
Queue: 2, Forwarding classes: af
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
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     High                :                     0                     0 bps
Queue: 3, Forwarding classes: nc
  Queued:
    Packets              :                 22231                   482 pps
    Bytes                :              11849123               2057600 bps
  Transmitted:                          
    Packets              :                 22231                   482 pps
    Bytes                :              11849123               2057600 bps
    Tail-dropped packets :                     0                     0 pps
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps

Sample Output

show interfaces queue (Aggregated Ethernet on aMX series Router)

user@host> show interfaces queue ae0 remaining-traffic

Physical interface: ae0    , Enabled, Physical link is Up
  Interface index: 128, SNMP ifIndex: 543
Forwarding classes: 16 supported, 4 in use
Egress queues: 8 supported, 4 in use
Queue: 0, Forwarding classes: best-effort
  Queued:
    Packets              :                    16                     0 pps
    Bytes                :                  1896                     0 bps
  Transmitted:
    Packets              :                    16                     0 pps
    Bytes                :                  1896                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
  Queue-depth bytes      : 
    Average              :                     0
    Current              :                     0
    Peak                 :                     0
    Maximum              :             119013376
Queue: 1, Forwarding classes: expedited-forwarding
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
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  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
  Queue-depth bytes      : 
    Average              :                     0
    Current              :                     0
    Peak                 :                     0
    Maximum              :                 32768
Queue: 2, Forwarding classes: assured-forwarding
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:                          
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
  Queue-depth bytes      : 
    Average              :                     0
    Current              :                     0
    Peak                 :                     0
    Maximum              :                 32768
Queue: 3, Forwarding classes: network-control
  Queued:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
  Transmitted:
    Packets              :                     0                     0 pps
    Bytes                :                     0                     0 bps
    Tail-dropped packets :                     0                     0 pps
    RL-dropped packets   :                     0                     0 pps
    RL-dropped bytes     :                     0                     0 bps
    RED-dropped packets  :                     0                     0 pps
     Low                 :                     0                     0 pps
     Medium-low          :                     0                     0 pps
     Medium-high         :                     0                     0 pps
     High                :                     0                     0 pps
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    RED-dropped bytes    :                     0                     0 bps
     Low                 :                     0                     0 bps
     Medium-low          :                     0                     0 bps
     Medium-high         :                     0                     0 bps
     High                :                     0                     0 bps
  Queue-depth bytes      : 
    Average              :                     0
    Current              :                     0
    Peak                 :                     0
    Maximum              :               6258688

553Copyright © 2017, Juniper Networks, Inc.

Chapter 11: Operational Commands



show subscribers

Syntax show subscribers
<detail | extensive | terse>
<aci-interface-set-name aci-interface-set-name>
<address address>
<agent-circuit-identifier agent-circuit-identifier-substring>
<client-type client-type>
<count>
<id>
<interface interface>
<logical-system logical-system>
<mac-addressmac-address>
<physical-interface physical-interface-name>
<profile-name profile-name>
<routing-instance routing-instance>
<stacked-vlan-id stacked-vlan-id>
<subscriber-state subscriber-state>
<user-name user-name>
<vci vci-identifier>
<vpi vpi-identifier>
<vlan-id vlan-id>

Release Information Command introduced in Junos OS Release 9.3.

Command introduced in Junos OS Release 9.3 for EX Series switches.

client-type,mac-address, subscriber-state, and extensive options introduced in JunosOS

Release 10.2.

count option usage with other options introduced in Junos OS Release 10.2.

Command introduced in Junos OS Release 11.1 for the QFX Series.

Optionsaci-interface-set-nameandagent-circuit-identifier introduced in JunosOSRelease

12.2.

The physical-interface and user-name options introduced in Junos OS Release 12.3.

Options vci and vpi introduced in Junos OS Release 12.3R3 and supported in later 12.3Rx

releases.

Options vciand vpi supported in JunosOSRelease 13.2 and later releases. (Not supported

in Junos OS Release 13.1.)

Command introduced in Junos OS Release 14.1X53-D20 for the OCX Series.

Command introduced in Junos OS Release 15.1R3 on MX Series routers for enhanced

subscriber management.

Description Display information for active subscribers.

Options detail | extensive | terse—(Optional) Display the specified level of output.

aci-interface-set-name—(Optional) Display all dynamic subscriber sessions that use
the specified agent circuit identifier (ACI) interface set. Use the ACI interface set

name generated by the router, such as aci-1003-ge-1/0/0.4001, and not the actual

ACI value found in the DHCP or PPPoE control packets.
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address—(Optional)Displaysubscriberswhose IPaddressmatches thespecifiedaddress.
Youmust specify the IPv4 or IPv6 address prefix without a netmask (for example,

192.0.2.0). If you specify the IP address as a prefix with a netmask (for example,

192.0.2.0/32), the router displaysamessage that the IPaddress is invalid, and rejects

the command.

agent-circuit-identifier-substring—(Optional) Display all dynamic subscriber sessions
whose ACI value matches the specified substring.

client-type—(Optional) Display subscribers whose client typematches one of the
following client types:

• dhcp—DHCP clients only.

• dotlx—Dotlx clients only.

• essm—ESSM clients only.

• fwauth—FwAuth (authenticated across a firewall) clients only.

• l2tp—L2TP clients only.

• mlppp—MLPPP clients only.

• ppp—PPP clients only.

• pppoe—PPPoE clients only.

• static—Static clients only.

• vlan—VLAN clients only.

• vlan-oob—VLAN out-of-band (ANCP-triggered) clients only.

• vpls-pw—VPLS pseudowire clients only.

• xauth—Xauth clients only.

count—(Optional) Display the count of total subscribers and active subscribers for any
specified option. You can use the count option alone orwith the address, client-type,

interface, logical-system,mac-address,profile-name, routing-instance,stacked-vlan-id,

subscriber-state, or vlan-id options.

id—(Optional) Display a specific subscriber session whose session id matches the
specified subscriber ID. You can display subscriber IDs by using the show subscribers

extensive or the show subscribers interface extensive commands.

interface—(Optional)Displaysubscriberswhose interfacematches thespecified interface.

logical-system—(Optional) Display subscribers whose logical systemmatches the

specified logical system.

mac-address—(Optional)Display subscriberswhoseMACaddressmatches thespecified
MAC address.

physical-interface-name—(M120, M320, andMX Series routers only) (Optional) Display
subscribers whose physical interface matches the specified physical interface.
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profile-name—(Optional) Display subscribers whose dynamic profile matches the
specified profile name.

routing-instance—(Optional) Display subscribers whose routing instancematches the
specified routing instance.

stacked-vlan-id—(Optional) Display subscribers whose stacked VLAN IDmatches the
specified stacked VLAN ID.

subscriber-state—(Optional) Display subscribers whose subscriber state matches the
specified subscriber state (ACTIVE, CONFIGURED, INIT, TERMINATED, or

TERMINATING).

user-name—(M120, M320, and MX Series routers only) (Optional) Display subscribers
whose usernamematches the specified subscriber name.

vci-identifier—(MX Series routers with MPCs and ATMMICs with SFP only) (Optional)

Display active ATM subscribers whose ATM virtual circuit identifier (VCI) matches

the specified VCI identifier. The range of values is 0 through 255.

vpi-identifier—(MX Series routers with MPCs and ATMMICs with SFP only) (Optional)

Display active ATM subscribers whose ATM virtual path identifier (VPI)matches the

specified VPI identifier. The range of values is 0 through 65,535.

vlan-id—(Optional) Display subscribers whose VLAN IDmatches the specified VLAN ID,
regardless of whether the subscriber uses a single-tagged or double-tagged VLAN.

For subscribers using a double-tagged VLAN, this option displays subscribers where

the innerVLANtagmatches the specifiedVLAN ID.Todisplayonly subscriberswhere

the specified value matches only double-tagged VLANs, use the stacked-vlan-id

stacked-vlan-id option to match the outer VLAN tag.

NOTE: Because of display limitations, logical system and routing instance
output values are truncated when necessary.

Required Privilege
Level

view

Related
Documentation

show subscribers summary•

• Verifying and Managing Agent Circuit Identifier-Based Dynamic VLAN Configuration

• Verifying and Managing Configurations for Dynamic VLANs Based on Access-Line

Identifiers

• Verifying and Managing Junos OS Enhanced Subscriber Management

List of Sample Output show subscribers (IPv4) on page 563
show subscribers (IPv6) on page 563
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show subscribers (IPv4 and IPv6 Dual Stack) on page 563
show subscribers (Single Session DHCPDual Stack) on page 563
show subscribers (Single Session DHCPDual Stack detail) on page 564
show subscribers (LNS onMX Series Routers) on page 564
show subscribers (L2TP Switched Tunnels) on page 564
show subscribers client-type dhcp detail on page 564
show subscribers client-type vlan-oob detail on page 565
show subscribers count on page 565
show subscribers address detail (IPv6) on page 565
show subscribers detail (IPv4) on page 566
show subscribers detail (IPv6) on page 566
show subscribers detail (pseudowire Interface for GRE Tunnel) on page 566
show subscribers detail (IPv6 Static Demux Interface) on page 567
show subscribers detail (L2TP LNS Subscribers onMX Series Routers) on page 567
show subscribers detail (L2TP Switched Tunnels) on page 567
show subscribers detail (Tunneled Subscriber) on page 568
show subscribers detail (IPv4 and IPv6 Dual Stack) on page 568
show subscribers detail (ACI Interface Set Session) on page 569
showsubscribersdetail (PPPoESubscriberSessionwithACI InterfaceSet)onpage569
show subscribers extensive on page 569
showsubscribersextensive(PassiveOpticalNetworkCircuit InterfaceSet)onpage570
show subscribers extensive (DNS Addresses fromAccess Profile or Global
Configuration) on page 570
show subscribers extensive (DNS Addresses fromRADIUS) on page 571
show subscribers extensive (IPv4 DNS Addresses fromRADIUS, IPv6 fromAccess
Profile or Global Configuration) on page 571
show subscribers extensive (RPF Check Fail Filter) on page 572
showsubscribersextensive(L2TPLNSSubscribersonMXSeriesRouters)onpage572
show subscribers extensive (IPv4 and IPv6 Dual Stack) on page 572
show subscribers extensive (ADF Rules ) on page 573
show subscribers extensive (Effective Shaping-Rate) on page 574
show subscribers extensive (Subscriber Session Using PCEF Profile) on page 574
showsubscribersaci-interface-set-namedetail (SubscriberSessionsUsingSpecified
ACI Interface Set) on page 575
show subscribers agent-circuit-identifier detail (Subscriber Sessions Using Specified
ACI Substring) on page 576
show subscribers interface extensive on page 576
show subscribers logical-system terse on page 577
show subscribers physical-interface count on page 577
show subscribers routing-instance inst1 count on page 577
show subscribers stacked-vlan-id detail on page 577
show subscribers stacked-vlan-id vlan-id detail (Combined Output) on page 577
show subscribers stacked-vlan-id vlan-id interface detail (Combined Output for a
Specific Interface) on page 578
show subscribers user-name detail on page 578
show subscribers vlan-id on page 578
show subscribers vlan-id detail on page 578
showsubscribersvpi vci extensive(PPPoE-over-ATMSubscriberSession)onpage579
show subscribers address detail (Enhanced Subscriber Management) on page 579
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Output Fields Table 45 on page 558 lists the output fields for the show subscribers command. Output

fields are listed in the approximate order in which they appear.

Table 45: show subscribers Output Fields

Field DescriptionField Name

Interface associated with the subscriber. The router or switch displays subscribers whose interface
matches or begins with the specified interface.

The * character indicates a continuation of addresses for the same session.

Interface

Subscriber IP address or VLAN ID associated with the subscriber in the form tpid.vlan-id

No IPaddressorVLAN ID isassigned toanL2TPtunnel-switchedsession. For thesesubscriber sessions
the value is Tunnel-switched.

IP Address/VLAN ID

Name of subscriber.User Name

Logical system and routing instance associated with the subscriber.LS:RI

Subscriber client type (DHCP, GRE, L2TP, PPP, PPPoE, STATIC-INTERFACE, VLAN).Type

Subscriber IPv4 address.IP Address

Subscriber IP netmask.

(MXSeries)This fielddisplays255.255.255.255bydefault. For tunneledor terminatedPPPsubscribers
only, this field displays the actual value of Framed-IP-Netmask when the SDB_FRAMED_PROTOCOL
attribute in the session database is equal to AUTHD_FRAMED_PROTOCOL_PPP. This occurs in the
use case where the LNS generates access-internal routes when it receives Framed-IP-Netmask from
RADIUS during authorization. When it receives Framed-Pool from RADIUS, the pool mask is ignored
and the default /32 mask is used.

IP Netmask

IP address of primary DNS server.

This field is displayed with the extensive option only when the address is provided by RADIUS.

Primary DNS Address

IP address of secondary DNS server.

This field is displayed with the extensive option only when the address is provided by RADIUS.

SecondaryDNSAddress

IPv6 address of primary DNS server.

This field is displayed with the extensive option only when the address is provided by RADIUS.

IPv6 Primary DNS
Address

IPv6 address of secondary DNS server.

This field is displayed with the extensive option only when the address is provided by RADIUS.

IPv6 Secondary DNS
Address

IP addresses for the DNS server, displayed in order of configuration.

This field is displayed with the extensive option only when the addresses are derived from the access
profile or the global access configuration.

Domain name server
inet
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Table 45: show subscribers Output Fields (continued)

Field DescriptionField Name

IPv6 addresses for the DNS server, displayed in order of configuration.

This field is displayed with the extensive option only when the addresses are derived from the access
profile or the global access configuration.

Domain name server
inet6

IP address of primaryWINS server.PrimaryWINS Address

IP address of secondaryWINS server.SecondaryWINS
Address

Subscriber IPv6 address, or multiple addresses.IPv6 Address

Subscriber IPv6 prefix. If you are using DHCPv6 prefix delegation, this is the delegated prefix.IPv6 Prefix

IPv6 prefix obtained through ND/RA.IPv6 User Prefix

Subscriber IPv6 address pool. The IPv6 address pool is used to allocate IPv6 prefixes to the DHCPv6
clients.

IPv6 Address Pool

Length of the network portion of the IPv6 address.IPv6 Network Prefix
Length

Length of the subscriber IPv6 prefix.IPv6 Prefix Length

Logical system associated with the subscriber.Logical System

Routing instance associated with the subscriber.Routing Instance

(Enhanced subscriber management for MX Series routers) Name of the enhanced subscriber
management logical interface, in the form demux0.nnnn (for example, demux0.3221225472), towhich
access-internal and framed subscriber routes are mapped.

Interface

Whether the subscriber interface is Static or Dynamic.Interface Type
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Table 45: show subscribers Output Fields (continued)

Field DescriptionField Name

Internally generated name of the dynamic ACI or ALI interface set used by the subscriber session. The
prefix of the name indicates the string received in DHCP or PPPoE control packets on which the
interface set is based. For ALI interface sets, the prefix indicates that the value is configured as a
trusted option to identify the subscriber line.

The name of the interface set uses one of the following prefixes:

• aci—ACI; for example, aci-1033-demux0.3221225524.This is theonlyprefix allowed forACI interface
sets.

• ari—ARI; for example, ari-1033-demux0.3221225524.

• aci+ari—Both the ACI and ARI; for example, aci+ari-1033-demux0.3221225524.

• noids—Neither the ACI nor the ARI were received; for example, noids-1033-demux0.3221225524.

NOTE: ACI interface sets are configured with the agent-circuit-identifier autoconfiguration stanza.
ALI interface sets are configured with the line-identity autoconfiguration stanza.

Besides dynamic ACI and ALI interface sets, this field can be an interface set based on a substring of
the ARI string. This occurs when the dynamic profile includes the predefined variable
$junos-pon-id-interface-set-name, and the profile is applied for a passive optical network (PON).
The ARI string is inserted by the optical line terminal (OLT). The final substring in the string, unique
for the PON, identifies individual subscriber circuits, and is used as the name of the interface set.

Interface Set

Interface type of the ACI interface set: Dynamic. This is the only ACI interface set type currently
supported.

Interface Set Type

Identifier of the dynamic ACI interface set entry in the session database.Interface Set Session ID

Name of the underlying interface for the subscriber session.Underlying Interface

Dynamic profile used for the subscriber.Dynamic Profile Name

Version number of the dynamic profile used for the subscriber.DynamicProfile Version

MAC address associated with the subscriber.MACAddress

Current state of the subscriber session (Init, Configured, Active, Terminating, Tunneled).State

Current state of the L2TP session, Tunneled or Tunnel-switched. When the value is Tunnel-switched,
two entries are displayed for the subscriber; the first entry is at the LNS interface on the LTS and the
second entry is at the LAC interface on the LTS.

L2TP State

Name of the L2TP tunnel switch profile that initiates tunnel switching.Tunnel switch Profile
Name

IP address of the local gateway (LAC).Local IP Address

IP address of the remote peer (LNS).Remote IP Address

VLAN ID associated with the subscriber in the form tpid.vlan-id.VLAN Id
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Table 45: show subscribers Output Fields (continued)

Field DescriptionField Name

Stacked VLAN ID associated with the subscriber in the form tpid.vlan-id.Stacked VLAN Id

RADIUS accounting ID associated with the subscriber.RADIUS Accounting ID

For the dhcp client type, option 82 agent circuit ID associated with the subscriber. The ID is displayed
as an ASCII string unless the value has nonprintable characters, in which case it is displayed in
hexadecimal format.

For the vlan-oob client type, the agent circuit ID or access-loop circuit identifier that identifies the
subscriber line based on the subscriber-facing DSLAM interface on which the subscriber request
originates.

Agent Circuit ID

For the dhcp client type, option 82 agent remote ID associatedwith the subscriber. The ID is displayed
as an ASCII string unless the value has nonprintable characters, in which case it is displayed in
hexadecimal format.

For the vlan-oob client type, the agent remote ID or access-loop remote identifier that identifies the
subscriber line based on the NAS-facing DSLAM interface onwhich the subscriber request originates.

Agent Remote ID

IP address used by the DHCP relay agent.DHCP Relay IP Address

(MX Series routers with MPCs and ATMMICs with SFP only) ATM virtual path identifier (VPI) on the
subscriber’s physical interface.

ATMVPI

(MX Series routers with MPCs and ATMMICs with SFP only) ATM virtual circuit identifier (VCI) for
each VPI configured on the subscriber interface.

ATMVCI

Date and time at which the subscriber logged in.Login Time

Actual downstream traffic shaping rate for the subscriber, in kilobits per second.Effective shaping-rate

Input service set in access dynamic profile.IPv4 Input Service Set

Output service set in access dynamic profile.IPv4OutputServiceSet

PCEF profile in access dynamic profile.PCEF Profile

PCC rule or rulebase used in dynamic profile.PCEF Rule/Rulebase

Values for variables that are passed into the dynamic profile from RADIUS.Dynamic configuration

Time at which the first family in this service became active.Service activation time

Name of the filter applied by the dynamic profile to IPv4 packets that fail the RPF check.IPv4 rpf-checkFail Filter
Name

Name of the filter applied by the dynamic profile to IPv6 packets that fail the RPF check.IPv6 rpf-checkFail Filter
Name
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Table 45: show subscribers Output Fields (continued)

Field DescriptionField Name

len = number of hex values in the message. The hex values specify the type, length, value (TLV) for
DHCP options, as defined in RFC 2132.

DHCPOptions

ID number for a subscriber service session.Session ID

ForDHCPv6subscribersonaPPPoEnetwork, displays thesession IDof theunderlyingPPPoE interface.Underlying Session ID

Number of service sessions (that is, a service activated using RADIUS CoA) associated with the
subscribers.

Service Sessions

Service session profile name.Service Session Name

Numberof secondsofaccessprovided to thesubscriberbefore thesession isautomatically terminated.Session Timeout
(seconds)

Number of seconds subscriber can be idle before the session is automatically terminated.Idle Timeout (seconds)

Name of the pool used for DHCPv6 prefix delegation.IPv6DelegatedAddress
Pool

Length of the prefix configured for the IPv6 delegated address pool.IPv6DelegatedNetwork
Prefix Length

Address assigned by the Framed-Ipv6-Prefix AAA attribute. This field is displayed only when the
predefined variable $junos-ipv6-address is used in the dynamic profile.

IPv6 Interface Address

Interface ID assigned by the Framed-Interface-Id AAA attribute.IPv6 Framed Interface
Id

Name assigned to the Ascend-Data-Filter (ADF) interface IPv4 input filter (client or service session).
The filter name is followed by the rules (in hexadecimal format) associated with the ADF filter and
the decoded rule in Junos OS filter style.

ADF IPv4 Input Filter
Name

Nameassigned to theAscend-Data-Filter (ADF) interface IPv4output filter (client or service session).
The filter name is followed by the rules (in hexadecimal format) associated with the ADF filter and
the decoded rule in Junos OS filter style.

ADF IPv4 Output Filter
Name

Name assigned to the Ascend-Data-Filter (ADF) interface IPv6 input filter (client or service session).
The filter name is followed by the rules (in hexadecimal format) associated with the ADF filter and
the decoded rule in Junos OS filter style.

ADF IPv6 Input Filter
Name

Nameassigned to theAscend-Data-Filter (ADF) interface IPv6output filter (client or service session).
The filter name is followed by the rules (in hexadecimal format) associated with the ADF filter and
the decoded rule in Junos OS filter style.

ADF IPv6 Output Filter
Name

Name assigned to the IPv4 input filter (client or service session).IPv4 Input Filter Name

Name assigned to the IPv4 output filter (client or service session).IPv4OutputFilterName
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Table 45: show subscribers Output Fields (continued)

Field DescriptionField Name

Name assigned to the IPv6 input filter (client or service session).IPv6 Input Filter Name

Name assigned to the IPv6 output filter (client or service session).IPv6OutputFilterName

Name assigned to the logical interface input filter (client or service session).IFL Input Filter Name

Name assigned to the logical interface output filter (client or service session).IFL Output Filter Name

Sample Output

show subscribers (IPv4)

user@host> show subscribers
Interface               IP Address/VLAN ID   User Name         LS:RI
ge-1/3/0.1073741824     10                                    default:default
demux0.1073741824       203.0.113.10        WHOLESALER-CLIENT default:default
demux0.1073741825       203.0.113.3         RETAILER1-CLIENT  test1:retailer1
demux0.1073741826       203.0.113.3         RETAILER2-CLIENT  test1:retailer2

show subscribers (IPv6)

user@host> show subscribers
Interface          IP Address/VLAN ID   User Name           LS:RI
ge-1/0/0.0         2001:db8:c0:0:0:0/74    WHOLESALER-CLIENT   default:default
     *             2001:db8:1/128          subscriber-25       default:default

show subscribers (IPv4 and IPv6 Dual Stack)

user@host> show subscribers
Interface           IP Address/VLAN ID         User Name                      
LS:RI
demux0.1073741834   0x8100.1002 0x8100.1                                 
default:default
demux0.1073741835   0x8100.1001 0x8100.1                                 
default:default
pp0.1073741836      203.0.113.13             dualstackuser1@example1.com     
default:ASP-1
*                   2001:db8:1::/48
*                   2001:db8:1:1::/64
pp0.1073741837      203.0.113.33             dualstackuser2@example1.com     
default:ASP-1
*                   2001:db8:1:2:5::/64

show subscribers (Single Session DHCPDual Stack)

user@host> show subscribers

Interface           IP Address/VLAN ID        User Name               LS:RI
demux0.1073741364   192.168.10.10             dual-stack-retail35     default:default
                    2001:db8::100:0:0:0/74                            default:default
                    2001:db8:3ffe:0:4::/64
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show subscribers (Single Session DHCPDual Stack detail)

user@host> show subscribers id 27 detail
Type: DHCP
User Name: dual-stack-retail33
IP Address: 10.10.0.53
IPv6 Address: 2001:db8:3000:0:0:8003::2
IPv6 Prefix: 2001:db8:3ffe:0:4::/64
Logical System: default
Routing Instance: default
Interface: ae0.3221225472
Interface type: Static
Underlying Interface: ae0.3221225472
Dynamic Profile Name: dhcp-retail-18
MAC Address: 00:00:5E:00:53:02
State: Active
DHCP Relay IP Address: 10.10.0.1
Radius Accounting ID: 27
Session ID: 27
PFE Flow ID: 2
Stacked VLAN Id: 2000
VLAN Id: 1
Login Time: 2014-05-15 10:12:10 PDT
DHCP Options: len 60
00 08 00 02 00 00 00 01 00 0a 00 03 00 01 00 00 64 01 01 02
00 06 00 04 00 03 00 19 00 03 00 0c 00 00 00 00 00 00 00 00
00 00 00 00 00 19 00 0c 00 00 00 00 00 00 00 00 00 00 00 00

show subscribers (LNS onMX Series Routers)

user@host> show subscribers
Interface          IP Address/VLAN ID   User Name         LS:RI
si-4/0/0.1         192.0.2.0          user@example.com   default:default

show subscribers (L2TP Switched Tunnels)

user@host> show subscribers
Interface           IP Address/VLAN ID    User Name              LS:RI
si-2/1/0.1073741842 Tunnel-switched       user@example.com        default:default

si-2/1/0.1073741843 Tunnel-switched       user@example.com        default:default

show subscribers client-type dhcp detail

user@host> show subscribers client-type dhcp detail
Type: DHCP
IP Address: 203.0.113.29
IP Netmask: 255.255.0.0
Logical System: default
Routing Instance: default
Interface: demux0.1073744127
Interface type: Dynamic
Dynamic Profile Name: dhcp-demux
MAC Address: 00:00:5e:00:53:98
State: Active
Radius Accounting ID: user :2304
Login Time: 2009-08-25 14:43:52 PDT
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Type: DHCP
IP Address: 203.0.113.27
IP Netmask: 255.255.0.0
Logical System: default
Routing Instance: default
Interface: demux0.1073744383
Interface type: Dynamic
Dynamic Profile Name: dhcp-demux-prof
MAC Address: 00:00:5e:00:53:f3
State: Active
Radius Accounting ID: 1234 :2560
Login Time: 2009-08-25 14:43:56 PDT

show subscribers client-type vlan-oob detail

user@host> show subscribers client-type vlan-oob detail
Type: VLAN-OOB
User Name: L2WS.line-aci-1.line-ari-1
Logical System: default
Routing Instance: ISP1
Interface: demux0.1073744127
Interface type: Dynamic
Underlying Interface: ge-1/0/0
Dynamic Profile Name: Prof_L2WS
Dynamic Profile Version: 1
State: Active
Radius Accounting ID: 1234
Session ID: 77
VLAN Id: 126
Core-Facing Interface: ge-2/1/1
VLAN Map Id: 6
Inner VLAN Map Id: 2001
Agent Circuit ID: line-aci-1
Agent Remote ID: line-ari-1
Login Time: 2013-10-29 14:43:52 EDT 

show subscribers count

user@host> show subscribers count
Total Subscribers: 188, Active Subscribers: 188

show subscribers address detail (IPv6)

user@host> show subscribers address 203.0.113.137 detail
Type: PPPoE
User Name: pppoeTerV6User1Svc
IP Address: 203.0.113.137
IP Netmask: 255.0.0.0
IPv6 User Prefix: 2001:db8:0:c88::/32
Logical System: default
Routing Instance: default
Interface: pp0.1073745151
Interface type: Dynamic
Underlying Interface: demux0.8201
Dynamic Profile Name: pppoe-client-profile
MAC Address: 00:00:5e:00:53:53
Session Timeout (seconds): 31622400
Idle Timeout (seconds): 86400
State: Active
Radius Accounting ID: example demux0.8201:6544
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Session ID: 6544
Agent Circuit ID: ifl3720
Agent Remote ID: ifl3720
Login Time: 2012-05-21 13:37:27 PDT
Service Sessions: 1

show subscribers detail (IPv4)

user@host> show subscribers detail
Type: DHCP
IP Address: 203.0.113.29
IP Netmask: 255.255.0.0
Primary DNS Address: 192.0.2.0
Secondary DNS Address: 192.0.2.1
Primary WINS Address: 192.0.2.3
Secondary WINS Address: 192.0.2.4
Logical System: default
Routing Instance: default
Interface: demux0.1073744127
Interface type: Dynamic
Dynamic Profile Name: dhcp-demux-prof
MAC Address: 00:00:5e:00:53:98
State: Active
Radius Accounting ID: example :2304
Idle Timeout (seconds): 600
Login Time: 2009-08-25 14:43:52 PDT
DHCP Options: len 52
35 01 01 39 02 02 40 3d 07 01 00 10 94 00 00 08 33 04 00 00
00 3c 0c 15 63 6c 69 65 6e 74 5f 50 6f 72 74 20 2f 2f 36 2f
33 2d 37 2d 30 37 05 01 06 0f 21 2c
Service Sessions: 2

show subscribers detail (IPv6)

user@host> show subscribers detail
Type: DHCP
User Name: pd-user1
IPv6 Prefix: 2001:db8:ffff:1::/32
Logical System: default
Routing Instance: default
Interface: ge-3/1/3.2
Interface type: Static
MAC Address: 00:00:5e:00:53:03
State: Active
Radius Accounting ID: 1
Session ID: 1
Login Time: 2011-08-25 12:12:26 PDT
DHCP Options: len 42
00 08 00 02 00 00 00 01 00 0a 00 03 00 01 00 51 ff ff 00 03
00 06 00 02 00 19 00 19 00 0c 00 00 00 00 00 00 00 00 00 00
00 00

show subscribers detail (pseudowire Interface for GRE Tunnel)

user@host> show subscribers detail
Interface           IP Address/VLAN ID        User Name           LS:RI
ps0.3221225484      30.1.0.2
ps0.3221225485      30.1.0.3
demux0.3221225486    1                                            default:default
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demux0.3221225487    1                                            default:default

demux0.3221225488   100.16.0.1                                    default:default

demux0.3221225489   100.16.0.2                                    default:default

show subscribers detail (IPv6 Static Demux Interface)

user@host> show subscribers detail
Type: STATIC-INTERFACE
User Name: user@example.net
IPv6 Prefix: 2001:db8:3:4:5:6:7:aa/32
Logical System: default
Routing Instance: default
Interface: demux0.1
Interface type: Static
Dynamic Profile Name: junos-default-profile
State: Active
Radius Accounting ID: 185
Login Time: 2010-05-18 14:33:56 EDT

show subscribers detail (L2TP LNS Subscribers onMX Series Routers)

user@host> show subscribers detail
Type: L2TP
User Name: user@example.net
IP Address: 203.0.113.58
IP Netmask: 255.255.0.0
Logical System: default
Routing Instance: default
Interface: si-5/2/0.1073749824
Interface type: Dynamic
Dynamic Profile Name: dyn-lns-profile2
Dynamic Profile Version: 1
State: Active
Radius Accounting ID: 8001
Session ID: 8001
Login Time: 2011-04-25 20:27:50 IST

show subscribers detail (L2TP Switched Tunnels)

user@host> show subscribers detail
Type: L2TP
User Name: user@example.com
Logical System: default
Routing Instance: default
Interface: si-2/1/0.1073741842
Interface type: Dynamic
Dynamic Profile Name: dyn-lts-profile
State: Active
L2TP State: Tunnel-switched
Tunnel switch Profile Name: ce-lts-profile
Local IP Address: 203.0.113.51
Remote IP Address: 192.0.2.0
Radius Accounting ID: 21
Session ID: 21
Login Time: 2013-01-18 03:01:11 PST

Type: L2TP
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User Name: user@example.com
Logical System: default
Routing Instance: default
Interface: si-2/1/0.1073741843
Interface type: Dynamic
Dynamic Profile Name: dyn-lts-profile
State: Active
L2TP State: Tunnel-switched
Tunnel switch Profile Name: ce-lts-profile
Local IP Address: 203.0.113.31
Remote IP Address: 192.0.2.1
Session ID: 22
Login Time: 2013-01-18 03:01:14 PST

show subscribers detail (Tunneled Subscriber)

user@host> show subscribers detail
Type: PPPoE
User Name: user1@example.com
Logical System: default
Routing Instance: default
Interface: pp0.1
State: Active, Tunneled
Radius Accounting ID: 512

show subscribers detail (IPv4 and IPv6 Dual Stack)

user@host> show subscribers detail
Type: VLAN
Logical System: default
Routing Instance: default
Interface: demux0.1073741824
Interface type: Dynamic
Dynamic Profile Name: svlanProfile
State: Active
Session ID: 1
Stacked VLAN Id: 0x8100.1001
VLAN Id: 0x8100.1
Login Time: 2011-11-30 00:18:04 PST

Type: PPPoE
User Name: dualstackuser1@example1.com
IP Address: 203.0.113.13
IPv6 Prefix: 2001:db8:1::/32
IPv6 User Prefix: 2001:db8:1:1::/32
Logical System: default
Routing Instance: ASP-1
Interface: pp0.1073741825
Interface type: Dynamic
Dynamic Profile Name: dualStack-Profile1
MAC Address: 00:00:5e:00:53:02
State: Active
Radius Accounting ID: 2
Session ID: 2
Login Time: 2011-11-30 00:18:05 PST

Type: DHCP
IPv6 Prefix: 2001:db8:1::/32
Logical System: default
Routing Instance: ASP-1
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Interface: pp0.1073741825
Interface type: Static
MAC Address: 00:00:5e:00:53:02
State: Active
Radius Accounting ID: test :3
Session ID: 3
Underlying Session ID: 2
Login Time: 2011-11-30 00:18:35 PST
DHCP Options: len 42
00 08 00 02 0b b8 00 01 00 0a 00 03 00 01 00 00 64 03 01 02
00 06 00 02 00 19 00 19 00 0c 00 00 00 00 00 00 00 00 00 00
00 00

show subscribers detail (ACI Interface Set Session)

user@host> show subscribers detail
Type: VLAN
Logical System: default
Routing Instance: default
Interface: ge-1/0/0
Interface Set: aci-1001-ge-1/0/0.2800
Interface Set Session ID: 0
Underlying Interface: ge-1/0/0.2800
Dynamic Profile Name: aci-vlan-set-profile-2
Dynamic Profile Version: 1
State: Active
Session ID: 1
Agent Circuit ID: aci-ppp-dhcp-20
Login Time: 2012-05-26 01:54:08 PDT

show subscribers detail (PPPoE Subscriber Session with ACI Interface Set)

user@host> show subscribers detail
Type: PPPoE
User Name: ppphint2
IP Address: 203.0.113.15
Logical System: default
Routing Instance: default
Interface: pp0.1073741825
Interface type: Dynamic
Interface Set: aci-1001-demux0.1073741824
Interface Set Type: Dynamic
Interface Set Session ID: 2
Underlying Interface: demux0.1073741824
Dynamic Profile Name: aci-vlan-pppoe-profile
Dynamic Profile Version: 1
MAC Address: 00:00:5e:00:53:02
State: Active
Radius Accounting ID: 3
Session ID: 3
Agent Circuit ID: aci-ppp-dhcp-dvlan-50
Login Time: 2012-03-07 13:46:53 PST

show subscribers extensive

user@host> show subscribers extensive
Type: DHCP
User Name: pd-user1
IPv6 Prefix: 2001:db8:ffff:1::/32
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Logical System: default
Routing Instance: default
Interface: ge-3/1/3.2
Interface type: Static
MAC Address: 00:00:5e:00:53:03
State: Active
Radius Accounting ID: 1
Session ID: 1
Login Time: 2011-08-25 12:12:26 PDT
DHCP Options: len 42
00 08 00 02 00 00 00 01 00 0a 00 03 00 01 00 51 ff ff 00 03
00 06 00 02 00 19 00 19 00 0c 00 00 00 00 00 00 00 00 00 00
00 00
IPv6 Address Pool: pd_pool
IPv6 Network Prefix Length: 48

show subscribers extensive (Passive Optical Network Circuit Interface Set)

user@host> show subscribers client-type dhcp extensive
Type: DHCP
IP Address: 192.0.2.136
IP Netmask: 255.255.0.0
Logical System: default
Routing Instance: default
Interface: demux0.1073741842
Interface type: Dynamic
Interface Set: otl01.xyz101-202
Underlying Interface: demux0.1073741841
Dynamic Profile Name: dhcp-profile
MAC Address: 00:10:94:00:00:02
State: Active
Radius Accounting ID: jnpr :19
Session ID: 19
VLAN Id: 1100
Agent Remote ID: ABCD01234|100M|AAAA01234|otl01.xyz101-202

Login Time: 2017-03-29 10:30:46 PDT
DHCP Options: len 97
35 01 01 39 02 02 40 3d 07 01 00 10 94 00 00 02 33 04 00 00
17 70 0c 15 63 6c 69 65 6e 74 5f 50 6f 72 74 20 2f 2f 32 2f
32 2d 31 2d 31 37 05 01 06 0f 21 2c 52 2b 02 29 41 42 43 44
30 31 32 33 34 7c 31 30 30 4d 7c 41 41 41 41 30 31 32 33 34
7c 6f 74 6c 30 31 2e 78 79 7a 31 30 31 2d 32 30 32
IP Address Pool: POOL-V4

show subscribers extensive (DNS Addresses fromAccess Profile or Global Configuration)

user@host> show subscribers extensive
Type: DHCP
User Name: test-user@example-com
IP Address: 192.0.2.119
IP Netmask: 255.255.255.255
Domain name server inet: 198.51.100.1 198.51.100.2
IPv6 Address: 2001:db8::1:11
Domain name server inet6: 2001:db8:5001::12 2001:db8:3001::12
Logical System: default
Routing Instance: default
Interface: ge-2/0/3.0
Interface type: Static
Underlying Interface: ge-2/0/3.0
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MAC Address: 00:00:5E:00:53:00
State: Active
Radius Accounting ID: 5
Session ID: 5
Login Time: 2017-01-31 11:16:21 IST
DHCP Options: len 53
35 01 01 39 02 02 40 3d 07 01 00 10 94 00 00 03 33 04 00 00
00 3c 0c 16 63 6c 69 65 6e 74 5f 50 6f 72 74 20 2f 2f 35 2f
31 32 2d 30 2d 30 37 05 01 06 0f 21 2c
IP Address Pool: v4-pool

show subscribers extensive (DNS Addresses fromRADIUS)

user@host> show subscribers extensive
Type: DHCP
User Name: test-user@example-com
IP Address: 192.0.2.119
IP Netmask: 255.255.255.255
Primary DNS Address: 198.51.100.1
Secondary DNS Address: 198.51.100.2
IPv6 Address: 2001:db8::1:11
IPv6 Primary DNS Address: 2001:db8:5001::12
IPv6 Secondary DNS Address: 2001:db8:3001::12
Logical System: default
Routing Instance: default
Interface: ge-2/0/3.0
Interface type: Static
Underlying Interface: ge-2/0/3.0
MAC Address: 00:00:5E:00:53:00
State: Active
Radius Accounting ID: 5
Session ID: 5
Login Time: 2017-01-31 11:16:21 IST
DHCP Options: len 53
35 01 01 39 02 02 40 3d 07 01 00 10 94 00 00 03 33 04 00 00
00 3c 0c 16 63 6c 69 65 6e 74 5f 50 6f 72 74 20 2f 2f 35 2f
31 32 2d 30 2d 30 37 05 01 06 0f 21 2c
IP Address Pool: v4-pool

showsubscribersextensive(IPv4DNSAddressesfromRADIUS, IPv6fromAccessProfileorGlobalConfiguration)

user@host> show subscribers extensive
Type: DHCP
User Name: test-user@example-com
IP Address: 192.0.2.119
IP Netmask: 255.255.255.255
Primary DNS Address: 198.51.100.1
Secondary DNS Address: 198.51.100.2
IPv6 Address: 2001:db8::1:11
Domain name server inet6: 2001:db8:5001::12 2001:db8:3001::12
Logical System: default
Routing Instance: default
Interface: ge-2/0/3.0
Interface type: Static
Underlying Interface: ge-2/0/3.0
MAC Address: 00:00:5E:00:53:00
State: Active
Radius Accounting ID: 5
Session ID: 5
Login Time: 2017-01-31 11:16:21 IST
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DHCP Options: len 53
35 01 01 39 02 02 40 3d 07 01 00 10 94 00 00 03 33 04 00 00
00 3c 0c 16 63 6c 69 65 6e 74 5f 50 6f 72 74 20 2f 2f 35 2f
31 32 2d 30 2d 30 37 05 01 06 0f 21 2c
IP Address Pool: v4-pool

show subscribers extensive (RPF Check Fail Filter)

user@host> show subscribers extensive
...
Type: VLAN
  Logical System: default
  Routing Instance: default
  Interface: ae0.1073741824
  Interface type: Dynamic
  Dynamic Profile Name: vlan-prof
  State: Active
  Session ID: 9
  VLAN Id: 100
  Login Time: 2011-08-26 08:17:00 PDT
  IPv4 rpf-check Fail Filter Name: rpf-allow-dhcp
  IPv6 rpf-check Fail Filter Name: rpf-allow-dhcpv6
...

show subscribers extensive (L2TP LNS Subscribers onMX Series Routers)

user@host> show subscribers extensive
Type: L2TP
User Name: user@example.net
IP Address: 203.0.113.58
IP Netmask: 255.255.0.0
Logical System: default
Routing Instance: default
Interface: si-5/2/0.1073749824
Interface type: Dynamic
Dynamic Profile Name: dyn-lns-profile2
Dynamic Profile Version: 1
State: Active
Radius Accounting ID: 8001
Session ID: 8001
Login Time: 2011-04-25 20:27:50 IST
IPv4 Input Filter Name: classify-si-5/2/0.1073749824-in
IPv4 Output Filter Name: classify-si-5/2/0.1073749824-out

show subscribers extensive (IPv4 and IPv6 Dual Stack)

user@host> show subscribers extensive
Type: VLAN
Logical System: default
Routing Instance: default
Interface: demux0.1073741824
Interface type: Dynamic
Dynamic Profile Name: svlanProfile
State: Active
Session ID: 1
Stacked VLAN Id: 0x8100.1001
VLAN Id: 0x8100.1
Login Time: 2011-11-30 00:18:04 PST

Type: PPPoE
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User Name: dualstackuser1@example1.com
IP Address: 203.0.113.13
IPv6 Prefix: 2001:db8:1::/32
IPv6 User Prefix: 2001:db8:1:1::/32
Logical System: default
Routing Instance: ASP-1
Interface: pp0.1073741825
Interface type: Dynamic
Dynamic Profile Name: dualStack-Profile1
MAC Address: 00:00:5e:00:53:02
State: Active
Radius Accounting ID: 2
Session ID: 2
Login Time: 2011-11-30 00:18:05 PST
IPv6 Delegated Network Prefix Length: 48
IPv6 Interface Address: 2001:db8:2016:1:1::1/64
IPv6 Framed Interface Id: 1:1:2:2
IPv4 Input Filter Name: FILTER-IN-pp0.1073741825-in
IPv4 Output Filter Name: FILTER-OUT-pp0.1073741825-out
IPv6 Input Filter Name: FILTER-IN6-pp0.1073741825-in
IPv6 Output Filter Name: FILTER-OUT6-pp0.1073741825-out

Type: DHCP
IPv6 Prefix: 2001:db8:1::/32
Logical System: default
Routing Instance: ASP-1
Interface: pp0.1073741825
Interface type: Static
MAC Address: 00:00:5e:00:53:02
State: Active
Radius Accounting ID: test :3
Session ID: 3
Underlying Session ID: 2
Login Time: 2011-11-30 00:18:35 PST
DHCP Options: len 42
00 08 00 02 0b b8 00 01 00 0a 00 03 00 01 00 00 64 03 01 02
00 06 00 02 00 19 00 19 00 0c 00 00 00 00 00 00 00 00 00 00
00 00
IPv6 Delegated Network Prefix Length: 48

show subscribers extensive (ADF Rules )

user@host> show subscribers extensive
...
   Service Session ID: 12
   Service Session Name: SERVICE-PROFILE
   State: Active
   Family: inet
     ADF IPv4 Input Filter Name: __junos_adf_12-demux0.3221225474-inet-in
                       Rule 0: 010101000b0101020b020200201811
                               from {
                                   source-address 203.0.113.232;
                                   destination-address 198.51.100.0/24;
                                   protocol 17;
                               }
                               then {
                                   accept;
                               }
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show subscribers extensive (Effective Shaping-Rate)

user@host> show subscribers extensive
Type: VLAN
Logical System: default
Routing Instance: default
Interface: demux0.1073741837
Interface type: Dynamic
Interface Set: ifset-1
Underlying Interface: ae1
Dynamic Profile Name: svlan-dhcp-test
State: Active
Session ID: 1
Stacked VLAN Id: 0x8100.201
VLAN Id: 0x8100.201
Login Time: 2011-11-30 00:18:04 PST
Effective shaping-rate: 31000000k
...

show subscribers extensive (Subscriber Session Using PCEF Profile)

user@host> show subscribers extensive
Type: VLAN
Logical System: default
Routing Instance: default
Interface: demux0.3221225517
Interface type: Dynamic
Underlying Interface: ge-1/0/3
Dynamic Profile Name: svlan-dhcp
State: Active
Session ID: 59
PFE Flow ID: 71
Stacked VLAN Id: 0x8100.1
VLAN Id: 0x8100.2
Login Time: 2017-03-28 08:23:08 PDT

Type: DHCP
User Name: pcefuser
IP Address: 5.0.0.26
IP Netmask: 255.0.0.0
Logical System: default
Routing Instance: default
Interface: demux0.3221225518
Interface type: Dynamic
Underlying Interface: demux0.3221225517
Dynamic Profile Name: dhcp-client-prof
MAC Address: 00:11:01:00:00:01
State: Active
Radius Accounting ID: 60
Session ID: 60
PFE Flow ID: 73
Stacked VLAN Id: 1
VLAN Id: 2
Login Time: 2017-03-28 08:23:08 PDT
Service Sessions: 1
DHCP Options: len 9
35 01 01 37 04 01 03 3a 3b
IP Address Pool: pool-ipv4
IPv4 Input Service Set: tdf-service-set
IPv4 Output Service Set: tdf-service-set
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PCEF Profile: pcef-prof-1
PCEF Rule/Rulebase: default
Dynamic configuration:
  junos-input-service-filter: svc-filt-1
  junos-input-service-set: tdf-service-set
  junos-output-service-filter: svc-filt-1
  junos-output-service-set: tdf-service-set
  junos-pcef-profile: pcef-prof-1
  junos-pcef-rule: default

   Service Session ID: 61
   Service Session Name: pcef-serv-prof
   State: Active
   Family: inet
   IPv4 Input Service Set: tdf-service-set
   IPv4 Output Service Set: tdf-service-set
   PCEF Profile: pcef-prof-1
   PCEF Rule/Rulebase: limit-fb
   Service Activation time: 2017-03-28 08:31:19 PDT
   Dynamic configuration:
     pcef-prof: pcef-prof-1
     pcef-rule1: limit-fb
     svc-filt: svc-filt-1
     svc-set: tdf-service-set

show subscribers aci-interface-set-name detail (Subscriber Sessions Using Specified ACI Interface Set)

user@host> show subscribers aci-interface-set-name aci-1003-ge-1/0/0.4001 detail
Type: VLAN
Logical System: default
Routing Instance: default
Interface: ge-1/0/0.
Underlying Interface: ge-1/0/0.4001
Dynamic Profile Name: aci-vlan-set-profile
Dynamic Profile Version: 1
State: Active
Session ID: 13
Agent Circuit ID: aci-ppp-vlan-10
Login Time: 2012-03-12 10:41:56 PDT

Type: PPPoE
User Name: ppphint2
IP Address: 203.0.113.17
Logical System: default
Routing Instance: default
Interface: pp0.1073741834
Interface type: Dynamic
Interface Set: aci-1003-ge-1/0/0.4001
Interface Set Type: Dynamic
Interface Set Session ID: 13
Underlying Interface: ge-1/0/0.4001
Dynamic Profile Name: aci-vlan-pppoe-profile
Dynamic Profile Version: 1
MAC Address: 
State: Active
Radius Accounting ID: 14
Session ID: 14
Agent Circuit ID: aci-ppp-vlan-10
Login Time: 2012-03-12 10:41:57 PDT
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show subscribers agent-circuit-identifier detail (Subscriber Sessions Using Specified ACI Substring)

user@host> show subscribers agent-circuit-identifier aci-ppp-vlan detail
Type: VLAN 
Logical System: default
Routing Instance: default
Interface: ge-1/0/0.
Underlying Interface: ge-1/0/0.4001
Dynamic Profile Name: aci-vlan-set-profile
Dynamic Profile Version: 1
State: Active
Session ID: 13
Agent Circuit ID: aci-ppp-vlan-10
Login Time: 2012-03-12 10:41:56 PDT

Type: PPPoE
User Name: ppphint2
IP Address: 203.0.113.17
Logical System: default
Routing Instance: default
Interface: pp0.1073741834
Interface type: Dynamic
Interface Set: aci-1003-ge-1/0/0.4001
Interface Set Type: Dynamic
Interface Set Session ID: 13
Underlying Interface: ge-1/0/0.4001
Dynamic Profile Name: aci-vlan-pppoe-profile
Dynamic Profile Version: 1
MAC Address: 00:00:5e:00:53:52
State: Active
Radius Accounting ID: 14
Session ID: 14
Agent Circuit ID: aci-ppp-vlan-10
Login Time: 2012-03-12 10:41:57 PDT

show subscribers interface extensive

user@host> show subscribers interface demux0.1073741826 extensive
Type: VLAN
User Name: user@test.example.com
Logical System: default
Routing Instance: testnet
Interface: demux0.1073741826
Interface type: Dynamic
Dynamic Profile Name: profile-vdemux-relay-23qos
MAC Address: 00:00:5e:00:53:04
State: Active
Radius Accounting ID: 12
Session ID: 12
Stacked VLAN Id: 0x8100.1500
VLAN Id: 0x8100.2902
Login Time: 2011-10-20 16:21:59 EST

Type: DHCP
User Name: user@test.example.com
IP Address: 192.0.2.0
IP Netmask: 255.255.255.0
Logical System: default
Routing Instance: testnet
Interface: demux0.1073741826
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Interface type: Static
MAC Address: 00:00:5e:00:53:04
State: Active
Radius Accounting ID: 21
Session ID: 21
Login Time: 2011-10-20 16:24:33 EST
Service Sessions: 2

Service Session ID: 25
Service Session Name: SUB-QOS
State: Active

Service Session ID: 26
Service Session Name: service-cb-content
State: Active
IPv4 Input Filter Name: content-cb-in-demux0.1073741826-in
IPv4 Output Filter Name: content-cb-out-demux0.1073741826-out

show subscribers logical-system terse

user@host> show subscribers logical-system test1 terse
Interface           IP Address/VLAN ID   User Name         LS:RI
demux0.1073741825     203.0.113.3         RETAILER1-CLIENT  test1:retailer1
demux0.1073741826     203.0.113.4         RETAILER2-CLIENT  test1:retailer2

show subscribers physical-interface count

user@host> show subscribers physical-interface ge-1/0/0 count
Total subscribers: 3998, Active Subscribers: 3998

show subscribers routing-instance inst1 count

user@host> show subscribers routing-instance inst1 count
Total Subscribers: 188, Active Subscribers: 183

show subscribers stacked-vlan-id detail

user@host> show subscribers stacked-vlan-id 101 detail
Type: VLAN
Interface: ge-1/2/0.1073741824
Interface type: Dynamic
Dynamic Profile Name: svlan-prof
State: Active
Stacked VLAN Id: 0x8100.101
VLAN Id: 0x8100.100
Login Time: 2009-03-27 11:57:19 PDT

show subscribers stacked-vlan-id vlan-id detail (Combined Output)

user@host> show subscribers stacked-vlan-id 101 vlan-id 100 detail
Type: VLAN
Interface: ge-1/2/0.1073741824
Interface type: Dynamic
Dynamic Profile Name: svlan-prof
State: Active
Stacked VLAN Id: 0x8100.101
VLAN Id: 0x8100.100
Login Time: 2009-03-27 11:57:19 PDT

577Copyright © 2017, Juniper Networks, Inc.

Chapter 11: Operational Commands



show subscribers stacked-vlan-id vlan-id interface detail (Combined Output for a Specific Interface)

user@host> show subscribers stacked-vlan-id 101 vlan-id 100 interface ge-1/2/0.* detail
Type: VLAN
Interface: ge-1/2/0.1073741824
Interface type: Dynamic
Dynamic Profile Name: svlan-prof
State: Active
Stacked VLAN Id: 0x8100.101
VLAN Id: 0x8100.100
Login Time: 2009-03-27 11:57:19 PDT

show subscribers user-name detail

user@host> show subscribers user-name larry1 detail
Type: DHCP
User Name: larry1
IP Address: 203.0.113.37
IP Netmask: 255.255.0.0
Logical System: default
Routing Instance: default
Interface: ge-1/0/0.1
Interface type: Static
Dynamic Profile Name: foo
MAC Address: 00:00:5e:00:53:01
State: Active
Radius Accounting ID: 1
Session ID: 1
Login Time: 2011-11-07 08:25:59 PST
DHCP Options: len 52
35 01 01 39 02 02 40 3d 07 01 00 10 94 00 00 01 33 04 00 00
00 3c 0c 15 63 6c 69 65 6e 74 5f 50 6f 72 74 20 2f 2f 32 2f
37 2d 30 2d 30 37 05 01 06 0f 21 2c

show subscribers vlan-id

user@host> show subscribers vlan-id 100
Interface           IP Address                              User Name
ge-1/0/0.1073741824
ge-1/2/0.1073741825

show subscribers vlan-id detail

user@host> show subscribers vlan-id 100 detail
Type: VLAN
Interface: ge-1/0/0.1073741824
Interface type: Dynamic
Dynamic Profile Name: vlan-prof-tpid
State: Active
VLAN Id: 100
Login Time: 2009-03-11 06:48:54 PDT

Type: VLAN
Interface: ge-1/2/0.1073741825
Interface type: Dynamic
Dynamic Profile Name: vlan-prof-tpid
State: Active
VLAN Id: 100
Login Time: 2009-03-11 06:48:54 PDT
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show subscribers vpi vci extensive (PPPoE-over-ATMSubscriber Session)

user@host> show subscribers vpi 40 vci 50 extensive
Type: PPPoE
User Name: testuser
IP Address: 203.0.113.2
IP Netmask: 255.255.0.0
Logical System: default
Routing Instance: default
Interface: pp0.0
Interface type: Static
MAC Address: 00:00:5e:00:53:02
State: Active
Radius Accounting ID: 2
Session ID: 2
ATM VPI: 40
ATM VCI: 50
Login Time: 2012-12-03 07:49:26 PST
IP Address Pool: pool_1
IPv6 Framed Interface Id: 200:65ff:fe23:102

show subscribers address detail (Enhanced Subscriber Management)

user@host> show subscribers address 203.0.113.111 detail
Type: DHCP
User Name: simple_filters_service
IP Address: 203.0.113.111
IP Netmask: 255.0.0.0
Logical System: default
Routing Instance: default
Interface: demux0.3221225482    
Interface type: Dynamic
Underlying Interface: demux0.3221225472
Dynamic Profile Name: dhcp-demux-prof
MAC Address: 00:00:5e:00:53:0f
State: Active
Radius Accounting ID: 11
Session ID: 11
PFE Flow ID: 15
Stacked VLAN Id: 210
VLAN Id: 209
Login Time: 2014-03-24 12:53:48 PDT
Service Sessions: 1
DHCP Options: len 3
35 01 01
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