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Getting Started

About This Guide

This guide describes multicast routing protocols, troubleshooting, and proprietary entities
and presents configuration and implementation examples.

This document is organized into functional chapters and provides concepts and descriptions
of the implementation flow, aswell as Command Line Interface (CL1) syntax and command
usage.

Unless otherwise specified, the topics and commands described in this document apply to the:

* 7450 ESS
e T7750SR
7950 XRS

7450 ESS applicability statements refer to the 7450 ESS when it is not running in mixed
mode. 7750 SR applicability statements refer to the 7750 SR-7/12, 7750 SR-12e, 7750 SR-
ad/a8 and 7750 SR-el/e2/e3 platforms unless otherwise specified.

Command outputs shown in this guide are examples only; actual displays may differ
depending on supported functionality and user configuration.

Multicast Configuration Process

Table 1 lists the tasks necessary to configure multicast protocols. Thisguideis presented in
an overall logical configuration flow. Each section describes a software area and provides
CLI syntax and command usage to configure parameters for afunctional area.
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Table 1: Configuration Process

Area

Task

Chapter

Multicast protocol
configuration

Describes multicast
overview and models.

Introduction to Multicast

Distribution Protocol.

Configure Internet Group IGMP
Management Protocol.
ConfigureMulticast Listener | MLD
Discovery.

Configure Protocol PIM
Independent Multicast.

Configure Multicast Source | MSDP
Discovery Protocal.

Configure Multicast L abel MLDP

Configure Multicast
Extensionsto BGP.

Multicast Extensions to
BGP

Configure Multicast
Connection Admission
Control.

MCAC

Troubleshooting

Use Mtrace, Mstat, and
Mrinfo, and show commands
for troubleshooting.

Troubleshooting Tools

Reference

List of IEEE, IETF, and other
proprietary entities.

Standards and Protocol
Support
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Introduction to Multicast

In This Chapter

This chapter provides introductory information about multicast.
Topicsin this chapter include:

¢ Multicast Overview
¢ Multicast Models

Multicast Overview

IP multicast provides an effective method of many-to-many communication. Delivering
unicast datagramsis fairly smple. Normally, IP packets are sent from asingle sourceto a
single recipient. The source inserts the address of the target host in the | P header destination
field of an IP datagram; intermediate routers (if present) simply forward the datagram
towards the target in accordance with their respective routing tables.

Sometimes, distribution needs individual |P packets be delivered to multiple destinations
(like audio or video streaming broadcasts). Multicast is a method of distributing datagrams
sourced from one or more hosts to a set of receivers that may be distributed over different
(sub) networks. This makes delivery of multicast datagrams significantly more complex.

Multicast sources can send asingle copy of data using asingle addressfor the entire group of
recipients. The routers between the source and recipients route the data using the group
address route. Multicast packets are delivered to a multicast group. A multicast group
specifies a set of recipients who are interested in a particular data stream and is represented
by an IP address from a specified range. Data addressed to the | P address is forwarded to the
members of the group. A source host sends data to a multicast group by specifying the
multicast group address in the datagram’ s destination IP address. A source does not have to
register in order to send data to a group nor do they need to be a member of the group.
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Multicast Models

Routers and Layer 3 switches use the Internet Group Management Protocol (IGMP) to
manage membership for amulticast session. When a host wants to receive one or more
multicast sessionsit will send ajoin message for each multicast group it wantsto join. When
a host wants to leave a multicast group, it will send aleave message.

To extend multicast to the Internet, the multicast backbone (Mbone) is used. The Mboneis
layered on top of portions of the Internet. These portions, or islands, areinterconnected using
tunnels. Thetunnels allow multicast traffic to pass between the multi cast-capabl e portions of
the Internet. As more and more routers in the Internet are multicast-capable (and scalable),
the unicast and multicast routing table will converge.

Theorigina Mbonewasbased on Distance V ector Multicast Routing Protocol (DVMRP) and
was very limited. The Mbone is, however, converging around the following protocol set:

« IGMP

¢ Protocol Independent Multicast (Sparse Mode) (PIM-SM)

e Border Gateway Protocol with multi-protocol extensions (MBGP)
e Multicast Source Discovery Protocol (MSDP)

Multicast Models

Alcatel-Lucent routers support two models to provide multicast:

e Any-Source Multicast (ASM)
e Source Specific Multicast (SSM)
e Multicast in IP-VPN Networks

Any-Source Multicast (ASM)

12

Any-Source Multicast (ASM) isthe |P multicast service model defined in RFC 1112, Host
extensionsfor |P Multicasting. An | P datagram is transmitted to a host group, aset of zero or
more end-hosts identified by a single IP destination address (224.0.0.0 through
239.255.255.255 for |Pv4). End-hosts can join and leave the group any time and there is no
restriction on their location or number. This model supports multicast groups with arbitrarily
many senders. Any end-host can transmit to a host group evenif it is not a member of that

group.

To combat the vast complexity and scaling issues that ASM represents, the IETF is
developing a service model called Source Specific Multicast (SSM).
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Source Specific Multicast (SSM)

The Source Specific Multicast (SSM) service model defines a channel identified by an (S,G)
pair, where Sisasource addressand G isan SSM destination address. In contrast to the ASM
model, SSM only provides network-layer support for one-to-many delivery.

The SSM service model attemptsto alleviate the following deployment problems that ASM
has presented:

¢ Addressalocation— SSM defines channels on a per-source basis. For example, the
channel (S1,G) is distinct from the channel (S2,G), where S1 and S2 are source
addresses, and G is an SSM destination address. This averts the problem of global
alocation of SSM destination addresses and makes each source independently
responsible for resolving address collisions for the various channelsit creates.

*  Access control — SSM provides an efficient solution to the access control problem.
When areceiver subscribes to an (S,G) channel, it receives data sent only by the
source S. In contrast, any host can transmit to an ASM host group. At the sametime,
when a sender picks a channel (S,G) to transmit on, it is automatically ensured that
no other sender will be transmitting on the same channel (except in the case of
malicious acts such as address spoofing). This makesit harder to spam an SSM
channel than an ASM multicast group.

» Handling of well-known sources — SSM requires only source-based forwarding
trees, eliminating the need for a shared tree infrastructure. In terms of the IGMP,
PIM-SM, MSDP, MBGP protocol suite, thisimpliesthat neither the RP-based shared
tree infrastructure of PIM-SM nor the MSDP protocol is required. Thus, the
complexity of the multicast routing infrastructure for SSM islow, making it viable
for immediate deployment. MBGP is still required for distribution of multicast
reachability information.

e Anticipating that point-to-multipoint applications such as Internet TV will be
significant in the future, the SSM model is better suited for such applications.

Multicast in IP-VPN Networks

Multicast can be deployed as part of 1P-VPN networks. For details on multicast support in I P-
VPNs, refer to the SR OS Services Guide.
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IGMP

In This Chapter

This chapter provides information to configure IGMP.
Topicsin this chapter include:

* IGMP Overview
e Configuring IGMP with CLI
¢ IGMP Configuration Command Reference

IGMP Overview

Internet Group Management Protocol (IGMP) isused by IPv4 hosts and routersto report their
I P multicast group membershipsto neighboring multicast routers. A multicast router keepsa
list of multicast group memberships for each attached network, and a timer for each
membership.

Multicast group memberships include at least one member of a multicast group on a given
attached network, not alist of al of the members. With respect to each of its attached
networks, a multicast router can assume one of two roles, querier or non-querier. Thereis
normally only one querier per physical network.

A querier issues two types of queries, ageneral query and a group-specific query. General
queries are issued to solicit membership information with regard to any multicast group.
Group-specific queries are issued when a router receives a leave message from the node it
perceives as the last group member remaining on that network segment.

Hosts wanting to receive a multicast session issue a multicast group membership report.
These reports must be sent to all multicast enabled routers.
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IGMP Versions and Interoperability Requirements

If routers run different versions of IGMP, they will negotiate the lowest common version of
IGMP that is supported on their subnet and operate in that version.

Version 1 — Specified in RFC-1112, Host extensions for 1P Multicasting, was the first
widely deployed version and the first version to become an Internet standard.

Version 2 — Specified in RFC-2236, Internet Group Management Protocol, added support
for “low leave latency”, that is, areduction in the time it takes for a multicast router to learn
that there are no longer any members of a particular group present on an attached network.

Version 3— Specified in RFC-3376, Internet Group Management Protocol, adds support for
source filtering; that is, the ability for a system to report interest in receiving packets only
from specific source addresses, as required to support Source Specific Multicast (SSM), or
from all but specific source addresses, sent to a particular multicast address.

IGMPv3 must keep state per group per attached network. This group state consists of afilter-
mode, alist of sources, and various timers. For each attached network running IGMP, a
multicast router records the desired reception state for that network.

IGMP Version Transition

Alcatel-Lucent’ s routers are capable of interoperating with routers and hosts running
IGMPv1, IGMPv2, and/or IGMPv3. RFC 5186, Internet Group Management Protocol
Version 3 (IGMPv3)/Multicast Listener Discovery Version 2 (MLDv2) and Multicast Routing
Protocol Interaction explores some of the interoperability issues and how they affect the
various routing protocols.

IGMPversion 3 specifiesthat if at any point arouter receives an older version query message
on aninterface that it must immediately switch into a compatibility mode with that earlier
version. Since none of the previousversions of IGMP are source aware, should thisoccur and
the interface switch to Version 1 or 2 compatibility mode, any previously learned group
memberships with specific sources (learned via the IGMPv3 specific INCLUDE or
EXCLUDE mechanisms) MUST be converted to non-source specific group memberships.
The routing protocol will then treat this asif there is no EXCLUDE definition present.
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Source-Specific Multicast Groups

IGMPv3 permitsareceiver to join agroup and specify that it only wantsto receive traffic for
agroup if that traffic comes from a particular source. If areceiver does this, and no other
receiver onthe LAN requiresall thetraffic for the group, then the designated router (DR) can
omit performing a (*,G) join to set up the shared tree, and instead issue a source-specific
(5,G) joinonly.

Therange of multicast addressesfrom 232.0.0.0 to 232.255.255.255 is currently set aside for
source-specific multicast in IPv4. For groups in this range, receivers should only issue
source-specific IGMPv3joins. If aPIM router receives anon-source-specificjoin for agroup
in this range, it should ignoreit.

An Alcatel-Lucent router PIM router must silently ignore areceived (*,G) PIM join message
where G isamulticast group address from the multicast address group range that has been
explicitly configured for SSM. This occurrence should generate an event. If configured, the
IGMPv2 regquest can be translated into IGMPv3. The router allows for the conversion of an
IGMPVv2 (*,G) request into al GMPv3 (S,G) request based on manual entries. A maximum of
32 SSM ranges is supported.

IGMPv3 aso permitsareceiver to join agroup and specify that it only wantsto receivetraffic
for agroup if that traffic does not come from a specific source or sources. In this case, the DR
will perform a(*,G) join as normal, but can combine thiswith aprune for each of the sources
the receiver does not wish to receive.

Query Messages

The IGMP query source addressis configurable at two hierarchal levels. It can be configured
globally at each router instance IGMP level and can be configured at individual at the group-
interfacelevel. The group-interface level overridesthe src-ip address configured at the router
instance level.

By default, subscribers with IGMP policies send IGMP queries with an all zero SRC IP
address (0.0.0.0). However, some systems only accept and process |GMP query messages
with non-zero SRC | P addresses. This feature allows the BNG to inter-operate with such
systems.
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Configuring IGMP with CLI

This section provides information to configure IGMP and MLD using the command line
interface.

Topicsin this section include:

* |IGMP Configuration Overview
» Basic IGMP Configuration

e Configuring IGMP Parameters
e Disabling IGMP

IGMP Configuration Overview

The routers use IGMP to manage membership for a given multicast session. IGMP is not
enabled by default. When enabled, at least one interface must be specified in the IGMP
context as IGMP is an interface function. Creating an interface enables IGMP. Traffic can
only flow away from the router to an IGMP interface and to and from aPIM interface. A
router directly connected to a source must have PIM enabled on the interface to that source.
Thetraffic travelsin anetwork from PIM interfaceto PIM interface and arrivesfinally on an
IGMP enabled interface.

The IGMP CLI context allows you to specify an existing |P interface and modify the
interface-specific parameters. Static IGM P group memberships can be configured to test
multicast forwarding without a receiver host. When IGMP static group membershipis
enabled, datais forwarded to an interface without receiving membership reports from host
members.

When static IGMP group entries on point-to-point links that connect routers to arendezvous
point (RP) are configured, the static IGMP group entries do not generate join messages
toward the RP. When a host wants to receive multicast sessions it sends a join message for
each multicast group it wantsto join. Then, aleave message may be sent for each multicast
group it no longer wishes to participate with.

A multicast router keepsalist of multicast group membershipsfor each attached network, and
an interval timer for each membership. Hosts issue a Multicast Group Membership Report
when they want to receive a multicast session. The reports are sent to all multicast routers.

Multicast Routing Protocols Guide 19



Configuring IGMP with CLI

Basic IGMP Configuration

Perform the following basic multicast configuration tasks:

Enable IGMP (required)

Configure IGMP interfaces (required)

Specify IGMP version on the interface (optional)
Configure static (S,G)/(*,G) (optional)
Configure SSM translation (optional)

Configuring IGMP Parameters

Enabling IGMP

Use the following CLI syntax to enable IGMP.

CLI Syntax: config>router# igmp

The following exampl e displays the detailed output when IGMP is enabled.

A:LAX>>configsrouter# info detail

query-interval 125
query-last-member-interval 1
query-response-interval 10
robust-count 2

no shutdown

A:LAX>>config>system#

Configuring an IGMP Interface

20

To configure an IGMP interface:

CLI Syntax: config>router# igmp

interface ip-int-name
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max-groups value
import policy-name
version version

no shutdown

Use the following CLI syntax to configure IGMP interfaces:

Example: configs>router#
config>router>igmp# interface "lax-vls"
config>router>igmp>if? no shutdown
config>router>igmp>if# exit
config>router>igmp# interface "pl-ix"
config>router>igmp>if? no shutdown
config>router>igmp>if# exit
config>router>igmp# interface "lax-sjc"
config>router>igmp>if? no shutdown
config>router>igmp>if# exit

The following example displays the IGMP configuration:

A:LAX>config>router>igmp# info

interface "lax-sjc"
exit

interface "lax-vls"
exit

interface "pl-ix"
exit

A:LAX>config>router>igmp# exit

Configuring Static Parameters

To add an IGMP static multicast source:

CLI Syntax: config>router# igmp
interface ip-int-name
no shutdown
static
group grp-ip-address
source ip-address

Usethefollowing CLI syntax to configure static group addresses and source addressesfor the
SSM translate group ranges:

Example: config>router>igmp# interface lax-vls
config>router>igmp>if# static
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configsrouter>igmp>if>static# group 229.255.0.2
configsrouter>igmp>if>static>group# source

172.22.184.197

configsrouter>igmp>if>static>group# exit

config>router>igmp>if>static# exit
configs>router>igmp>if# exit

The following example displays the configuration:

A:LAX>config>router>igmp# info

interface "lax-sjc"

exit
interface "lax-vls"
static
group 229.255.0.2
source 172.22.184.197
exit
exit
exit

interface "pl-ix"
exit

A:LAX>config>router>igmp#

To add an IGMP static starg entry:

CLI Syntax: config>router# igmp

interface ip-int-name
no shutdown
static
group grp-ip-address
starg

Usethefollowing CLI syntax to configure static group addresses and add a static (*,G) entry:

Example:

configsrouter>igmp# interface lax-sjc
config>router>igmp>if# static

configsrouter>igmp>if>static# group 230.1.1.1

config>router>igmp>if>static>group# starg
configsrouter>igmp>if>static>group# exit
config>router>igmp>if>static# exit
config>router>igmp>if# exit
configsrouter>igmp#

The following example displays the configuration:

A:LAX>config>router>igmp# info

interface "lax-sjc"

22

static
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group 230.1.1.
starg
exit
exit
exit
interface "lax-vls"
static

1

group 229.255.0.2
source 172.22.184.197

exit
exit
exit
interface "pl-ix"
exit

A:LAX>config>router>igmp#

Configuring SSM Translation

To configure IGMP parameters:

CLI Syntax: configs>router# igmp
ssm-translate
grp-range start end

The following example displays the command usage to configure IGMP parameters.

source ip-address

Example: config>router# igmp

config>router>igmp# ssm-translate

IGMP

config>router>igmp>ssm# grp-range 229.255.0.1 231.2.2.2

config>router>igmp>ssm>grp-range# source 10.1.1.1

The following example displays the SSM trand ation configuration:

A:LAX>config>router>igmp# info

ssm-translate
grp-range 229.255.
source 10.1.1.
exit
exit
interface "lax-sjc"
static
group 230.1.1.
starg
exit
exit
exit
interface "lax-vls"
static
group 229.255.
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source 172.22.184.197

exit
exit
exit
interface "pl-ix"
exit

A:LAX>config>router>igmp# exit

Disabling IGMP

Usethe following CLI syntax to disable IGMP.
CLI Syntax: config>router#

igmp
shutdown

The following example displays the command usage to disable multicast:
Example: config>router# igmp

config>router>igmp# shutdown
config>router>igmp# exit

The following example displays the configuration output:

A:LAX>configs>router# info

echo "IGMP Configuration"
# ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
igmp
shutdown

ssm-translate
grp-range 229.255.0.1 231.2.2.2
source 10.1.1.1
exit
exit
interface "lax-sjc"
static
group 230.1.1.1
starg
exit
exit
exit
interface "lax-vls"
static
group 229.255.0.2
source 172.22.184.197
exit
exit
exit
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interface "pl-ix"
exit
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Command Hierarchies

¢ |GMP Configuration Commands

IGMP Configuration Commands

config
— router
— [no] igmp

— [no] group-interfaceip-int-name
— [no] disable-router-alert-check
— import policy-name
— noimport
— max-groups[1..16000]
— NO max-groups
— max-grp-sour ces [1..32000]
— No max-gr p-sour ces
— max-sources[1..1000]
— NO max-sour ces
— query-src-ip ip-address
— noquery-src-ip
— [no] shutdown
— [no] subnet-check
— version version
— noversion

— grp-if-query-src-ip ip-address

— no grp-if-query-src-ip

— [no] interface ip-int-name
— [no] disable-router-alert-check
— [no] group-interface ip-int-name

— [no] shutdown

— import policy-name
— noimport
— max-groups[1..16000]
— No max-groups
— max-grp-sour ces [1..32000]
— No max-gr p-sour ces
— max-sour ces [1..1000]
— NO max-sour ces
— query-interval seconds
— noquery-interval
— query-last-member -interval seconds
— no query-last-member-interval
— query-response-interval seconds
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— no query-response-interval
— [no] redundant-multicast
— [no] shutdown
— ssm-trandate
— [no] grp-range start end
— [no] sourceip-address
— dtatic
— [no] group
— [no] sourceip-address
— [no] starg
— [no] group grp-ip-address
— [no] group start grp-ip-address end grp-ip-address [step ip-address]
— [no] subnet-check
— version version
— noversion
— query-interval seconds
— no query-interval
— query-last-member -interval seconds
— no query-last-member-interval
— query-response-interval seconds
— no query-response-interval
— robust-count robust-count
— no robust-count
— [no] shutdown
— ssm-trandate
— [no] grp-range start end
— [no] sourceip-address
— [no] tunnel-interface rsvp-p2mp Isp-name
— [no] tunnel-interface ldp-p2mp p2mp-id sender ip-address
— [no] shutdown
— dtatic
— [no] group grp-ip-address
— [no] sourceip-address
— [no] starg

Command Descriptions

Router IGMP Commands

igmp

28

Syntax

Context

[no]igmp

config>router
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Description

Default

IGMP

This command enables the Internet Group Management Protocol (IGMP) context. When the context
is created, the IGMP protocol is enabled.

Thelnternet Group Management Pratocol (IGMP) isused by |Pv4 systems (hosts and routers) to report
their IP multicast group memberships to neighboring multicast routers. An IP multicast router can be
amember of one or more multicast groups, in which case it performs both the “multicast router part”
of the protocol which collects the membership information needed by its multicast routing protocol,
and the “group member part” of the protocol which informsitself and other neighboring multicast
routers of its memberships.

The no form of the command disables the IGMP instance. To start or suspend execution of IGMP
without affecting the configuration, use the no shutdown command.

none

grp-if-query-src-ip

Syntax

Context

Description

Default

interface

Syntax
Context

Description

Default

Parameters

grp-if-query-src-ip ip-address
no grp-if-query-src-ip

config>router>igmp
This command configures the query source |P address for all group interfaces.
The no form of the command removes the | P address.

none

[no] interface ip-int-name
config>router>igmp

This command enables the context to configure an IGMP interface. The interfaceis alocal identifier
of the network interface on which reception of the specified multicast addressisto be enabled or
disabled.

The no form of the command deletes the IGMP interface. The shutdown command in the
config>router >igmp>inter face context can be used to disable an interface without removing the
configuration for the interface.

no interface — No interfaces are defined.

ip-int-name — The IPinterface name. | nterface names must be unique within the group of defined
IPinterfaces for config router interface and config serviceiesinterface commands. An
interface name cannot be in the form of an |P address. Interface names can be any string up
to 32 characters long composed of printable, 7-bit ASCII characters. If the string contains
special characters (#, $, spaces, etc.), the entire string must be enclosed within double quotes.
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If the IP interface name does not exist or does not have an | P address configured an error
message will be returned.

If the IP interface existsin a different areait will be moved to this area.

disable-router-alert-check

Syntax

Context

Description

group-interface

Syntax
Context

Description

Default

Parameters

import

Syntax

Context

30

[no] disable-router-alert-check

config>router>igmp>interface
config>router>igmp>group-interface

This command enables the router alert checking for IGMP messages received on thisinterface.

The no form of the command disables the IGMP router alert check option.

[no] group-interface ip-int-name
config>router>igmp>interface

This command enables IGMP on a group-interface in a VRF context. Activating IGMP under the
group-interfaceis a prerequisite for subscriber replication. The group-interface is also needed so that
MCAC can be applied and various IGMP parameters defined.

Thiscommand can be used in aregular, wholesaler or retailer type of VRF. Theretailer VRF does not
have the concept of group-interfaces under the subscriber-interface hierarchy. In the case that this
command isapplied to aretailer VRF instance, the optional fwd-service command must be configured.
The fwd-service command is referencing the wholesaler VRF in which the traffic is ultimately
replicated. Redirection in the retailer VRF is supported.

This command enables IGMP on a group-interface in the Global Routing Table (GRT). The group-
interface in GRT is defined under the | ES service. Activating IGMP under the group-interfaceisa
prerequisite for subscriber replication. The group-interface is aso needed so that MCAC can be
applied and various |GM P parameters defined.

none

ip-int-name — Specifies the name of the group interface.

import policy-name
no import

configure>router>igmp>interface

Multicast Routing Protocols Guide



Description

Default

Parameters

guery-src-ip

Syntax

Context

Description

Default

Parameters

IGMP

configure>router>igmp>group-interface
configure>service>vprn>igmp>interface
configure>service>vprn>igmp>group-interface
configure>subscr-mgmt>igmp-policy

This command applies the referenced IGMP policy (filter) to an interfacea subscriber or a group-
interface. An IGMP filter is aso known as a black/white list and it is defined under the
configure>router >policy-options.

When redirection is applied, only the import policy from the subscriber will be in effect. The import
policy under the group interface is applicable only for IGMP states received directly on the SAP (AN
in IGMP proxy mode).

The no form of the command removes the policy association from the IGMP instance.
no import — No import policy specified.

policy-name — The route policy name. Allowed values are any string up to 32 characters long
composed of printable, 7-bit ASCII characters. If the string contains special characters (#, $,
spaces, etc.), the entire string must be enclosed within double quotes. Route policies are
configured in the config>r outer >pol-icy-options context.

query-src-ip ip-address
no query-src-ip

config>router>igmp>group-interface

This command configures the query source | P address for the group interface. This IP address
overrides the source | P address configured at the router level.

The no form of the command removes the | P address.
none

ip-address — Sets the source |1Pv4 address for all subscriber’s IGMP queries.

Generic Commands

shutdown

Syntax

Context

[no] shutdown

config>router>igmp
config>router>igmp>interface

Multicast Routing Protocols Guide 31



IGMP Configuration Command Reference

config>router>igmp>interface>group-interface
config>router>igmp>tunnel-interface

Description The shutdown command administratively disables the entity. When disabled, an entity does not
change, reset, or remove any configuration settings or statistics. Many entities must be explicitly
enabled using the no shutdown command and must be shut down before they may be deleted.

Unlike other commands and parameters where the default state is not indicated in the configuration
file, shutdown and no shutdown are always indicated in system generated configuration files.

The no form of the command puts an entity into the administratively enabled state.

Default no shutdown

max-groups
Syntax max-groups [1..16000]
Nno max-groups

Context config>router>igmp>interface
config>router>igmp>group-interface

Description This command specifies the maximum number of groups for which IGMP can have local receiver
information based on received IGMP reports on this interface. When this configuration is changed
dynamically to avaluelower than the currently accepted number of groups, the groupsthat are already
accepted are not deleted. Only new groups will not be allowed. This command is applicable for |Pv4
and IPv6.

Default 0, no limit to the number of groups.

Parameters val ue — Specifies the maximum number of groups for thisinterface.
Values 1 to 16000

max-grp-sources

Syntax max-grp-sources [1..32000]
Nno max-grp-sources

Context config>router>igmp>interface
config>router>igmp>group-interface

Description This command configures the maximum number of group sources for which IGMP can have local
receiver information based on received IGMP reports on this interface. When this configuration is
changed dynamically to a value lower than currently accepted number of group sources, the group
sources that are already accepted are not deleted. Only new group sources will not be allowed.

The no form of the command reverts to the default.
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Parameters

max-sources

Syntax
Context
Description
static
Syntax
Context
Description
Default
group
Syntax
Context
Description
Default
Parameters

IGMP

0

1 to 32000 — Specifies the maximum number of group source.

Values 1 to 32000

max-sources [1..1000]
no max-sources

config>router>igmp>group-interface

This command configures the maximum number of group sources for this group-interface.

static
config>router>igmp>interface

This command tests multicast forwarding on an interface without areceiver host. When enabled, data
is forwarded to an interface without receiving membership reports from host members.

none

[no] group ip-address
[no] group start grp-ip-address end grp-ip-address [step ip-address]

config>router>igmp>interface>static

Thiscommand enabl esthe context to add a static multicast group either asa(*,G) or one or more (S,G)
records. Use IGMP static group memberships to test multicast forwarding without a receiver host.
When IGMP static groups are enabled, dataisforwarded to an interface without receiving membership
reports from host members.

When static IGMP group entries on point-to-point linksthat connect routersto arendezvous point (RP)
are configured, the static IGMP group entries do not generate join messages toward the RP.

none

ip-address — Specifies an IGMP multicast group address that receives data on an interface. The
I P address must be unique for each static group.

start grp-ip-address — Specifies the start multicast group address.
end grp-ip-address — Specifies the end multicast group address.
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source
Syntax
Context
Description
Default
Parameters

starg

Syntax
Context
Description
Default

subnet-check

Syntax
Context

Description

Default
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step ip-address — Specifies the step increment.

[no] source ip-address
config>router>igmp>interface>static>group

Thiscommand specifiesalPv4 unicast addressthat sendsdataon an interface. Thisenablesamulticast
receiver host to signal arouter the group to receive multicast traffic from, and from the source(s) that
the traffic is expected.

The sour ce command is mutually exclusive with the specification of individual sources for the same
group.

The sour ce command in combination with the group is used to create a specific (S,G) static group
entry.

Use the no form of the command to remove the source from the configuration.
none

ip-address — Specifies the IPv4 unicast address.

[no] starg
config>router>igmp>interface>static>group

This command adds a static (*,G) entry. This command can only be enabled if no existing source
addresses for this group are specified.

Use the no form of the command to remove the starg entry from the configuration.

none

[no] subnet-check
config>router>igmp>interface

This command enables subnet checking for IGMP messages received on this interface. All IGMP
packets with a source address that is not in the local subnet are dropped.

enabled
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Syntax

Context

Description

Default

Parameters

guery-interval

Syntax
Context

Description

Default

Parameters

IGMP

version version
no version

config>router>igmp>interface

This command specifies the IGMP version. If routers run different versions of IGMP, they will
negotiate the lowest common version of IGMP that is supported by hosts on their subnet and operate
in that version. For IGMP to function correctly, al routers on a LAN should be configured to run the
same version of IGMP on that LAN.

For IGMPv3, amulticast router that is also agroup member performs both parts of IGMPv3, receiving
and responding to its own |GM P message transmissions as well as those of its neighbors.

3

version — Specifies the IGMP version number.

Values 1,23

query-interval seconds
no query-interval

config>router>igmp
config>router>igmp>interface

This command specifies the frequency that the querier router transmits general host-query messages.
The host-query messages solicit group membership information and are sent to the all-systems
multicast group address, 224.0.0.1.

125

seconds — Thetime frequency, in seconds, that the router transmits general host-query messages.
Values 2101024

guery-last-member-interval

Syntax

Context

Description

query-last-member-interval seconds

config>router>igmp
config>router>igmp>interface

This command configures the frequency at which the querier sends group-specific query messages
including messages sent in response to leave-group messages. The lower the interval, the faster the
detection of the loss of the last member of a group.
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Default

Parameters

1

seconds — Specifies the frequency, in seconds, at which query messages are sent.

Values 1to 1024

query-response-interval

Syntax

Context

Description

Default

Parameters

query-response-interval seconds

config>router>igmp
config>router>igmp>interface

This command specifies how long the querier router waits to receive a response to a host-query
message from a host.

10

seconds — Specifiesthe the length of timeto wait to receive aresponse to the host-query message
from the host.

Values 1to 1023

redundant-multicast

Syntax
Context

Description

robust-count

Syntax

Context

Description

Default

Parameters
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[no] redundant-multicast
config>router>igmp>interface

This command configures the interface as a member of aredundant pair for multicast traffic.

The no form of the command removes the configuration.

robust-count robust-count
no robust-count

config>router>igmp

This command configures the robust count. The robust-count variable allows tuning for the expected
packet loss on a subnet. If a subnet anticipates |osses, the robust-count variable can be increased.

2

robust-count — Specify the robust count value.

Values 2t010
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Syntax

Context

Description

grp-range

Syntax

Context

Description

Parameters

source

Syntax

Context

Description

Parameters

tunnel-interface

Syntax

Context

IGMP

ssm-translate

config>router>igmp
config>router>igmp>interface

This command enables the context to configure group ranges which are trandated to SSM (S,G)
entries. If the static entry needs to be created, it has to be translated from alGMPv1 IGMPv2 request
to a Source Specific Multicast (SSM) join. An SSM translate source can only be added if the starg
command is not enabled. An error message is generated if you try to configure the sour ce command
with starg command enabled.

[no] grp-range start end

config>router>igmp>ssm-translate
config>router>igmp>interface>ssm-translate

This command is used to configure group ranges which are translated to SSM (S,G) entries.

start — An |P address that specifies the start of the group range.

end — An | P addressthat specifiesthe end of the group range. Thisvalue should alwaysbe greater
than or equal to the value of the start value.

[no] source ip-address

config>router>igmp>ssm-translate>grp-range
config>router>igmp>interface>ssm-translate>grp-range

Thiscommand specifiesthe source | P addressfor the group range. Whenever a (*,G) report isreceived
in the range specified by grp-range start and end parameters, it is trandated to an (S,G) report with
the value of this object as the source address.

ip-address — Specifies the | P address that will be sending data.

[no] tunnel-interface {rsvp-p2mp Isp-name | Idp-p2mp p2mp-id sender sender-address
[root-node]}

config>router>pim
config>router>igmp
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Description

Default

Parameters

static

Syntax

Context

Description

group

38

Default

Syntax

Thiscommand creates atunnel interface associated with an RSVP P2MP L SP. 1Pv4 multicast packets
are forwarded over the P2MP LSP at the ingress LER based on a static join configuration of the
multicast group against the tunnel interface associated with the originating P2MP LSP. At the egress
LER, packets of a multicast group are received from the P2MP L SP via a static assignment of the
specific <S,G> to the tunnel interface associated with aterminating L SP.

Atingress LER, the tunnel interface identifier consists of a string of characters representing the LSP
name for the RSVP P2MP L SP. The user can create one or moretunnel interfacesin PIM and associate
each to adifferent RSVP P2MP LSP. P2mp-ID is required to configure LDP P2MP LSP tunnel
interfaces. Sender address for atunnel interface must be specified only on the leaf node.

At egress LER, the tunnel interface identifier consists of a couple of string of characters representing
the L SP name for the RSV P P2MP L SP followed by the system address of theingress LER. The LSP
name must correspond to a P2M P L SP name configured by the user at theingressLER. The LSP name
string must not contain “::” or “:” at the end of the L SP name. However, asingle “:” can be used
anywhere in the string except at the end of the name.

none

rsvp-p2mp Isp-name — Specifiesthe LSP. The LSP name can be up to 32 characters long and
must be unique.

psmp-id — Identifier used for signaling MLDP P2MP LSP.
Values 1 104294967296

p2mp-id — Identifier used for signaling MLDP P2MP L SP.
Values 1104294967296 (On Leaf Node)
Values 1to 8192 (On Root Node)

sender Isp-name — Specifies the sender |P address: a.b.c.d.

static
config>router>igmp>tunnel-interface

This command provides the context to configure static multicast receiver hosts on atunnel interface
associated with an RSVP P2MP LSP.

When enabled, datais forwarded to an interface without receiving membership reports from host
members.

none

[no] group grp-ip-address
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Default
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source

Syntax
Context

Description

Default

Parameters

starg

Syntax
Context

Description
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config>router>igmp>tunnel-interface>static

Thiscommand enablesthe context to add a static multicast group either asa (*,G) or one or more (S,G)
records.

The user can assign static multicast group joinsto atunnel interface associated with an RSVP P2MP
LSP.

A given <* ,G> or <S,G> can only be associated with asingle tunnel interface.

A multicast packet which isreceived on an interface and which succeeds the RPF check for the source
address will be replicated and forwarded to all OlFs which correspond to the branches of the P2MP
L SP. The packet is sent on each OIF with the label stack indicated in the NHLFE of this OIF. The
packets will also be replicated and forwarded natively on al Ol Fswhich have received IGMP or PIM
joinsfor this <S,G>.

The multicast packet can be received over a PIM or IGMP interface which can be an IES interface, a
spoke SDP terminated |ES interface, or a network interface.

none

grp-ip-address — Specifiesamulticast group addressthat receives dataon atunnel interface. The
I P address must be unique for each static group.

[no] source ip-address
config>router>igmp>tunnel-interface>static>group

Thiscommand specifiesalPv4 unicast address of amulticast source. The source command is mutually
exclusive with the specification of individual sources for the same group. The source command in
combination with the group is used to create a specific (S,G) group entry in a static group join on a
tunnel interface associated with a P2MP RSVP LSP.

The no form of the command removes the source from the configuration.
none

ip-address — Specifies the |Pv4 unicast address.

[no] starg
config>router>igmp>tunnel-interface>static>group

This command adds a static (*,G) group entry in a static group join on atunnel interface associated
withaP2MP RSVP LSP.
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This command can only be enabled if no existing source addresses for this group are specified.
The no form of the command removes the starg entry from the configuration.

Default none
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Show, Clear, and Debug Command Reference

Command Hierarchies

¢ Show Commands

¢ Clear Commands

» Debug Commands

Show Commands

show
— router
— igmp
Clear Commands
clear
— router
— igmp

Multicast Routing Protocols Guide

group [grp-ip-address]

group summary

hosts [group grp-address| [detail] [fwd-service service-id] [grp-interfaceip-int-
name]

hosts [host ip-address] [group grp-address] [detail]

hosts summary

interface [ip-int-name | ip-address] [group] [gr p-address] [detail]

ssm-trandate

ssm-translate interface interface-name

static [ip-int-name | ip-addr]

statistics [ip-int-name | ip-address)

statistics host [ip-address]

status

tunnel-interface

database [interface ip-int-namelip-address] group grp-ip-address [sour ce src-ip-
address)

database gr p-interface interface-name [fwd-ser vice service-id]

database [inter face ip-int-namelip-address] group grp-ip-address sour ce src-ip-
address

database host [ip-address]

database interface ip-int-namelip-address [group grp-ip-address] [sour ce src-ip-
address)

statistics [interface ip-int-name | ip-address]
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— version [interface ip-int-name | ip-address]

clear
— service
— id

— igmp-snooping
— port-db sap sap-id [group grp-address [sour ce ip-address]]
— port-db sdp sdp-id:ve-id [group grp-address [sour ce ip-address]]
— querier
— statistics[all | sap sap-id | sdp sdp-id:vc-id

Debug Commands

debug
— router
— igmp
— [no] group-interface [fwd-service service-id] [ip-int-name]
— host [ip-address]
— host [fwd-service service-id] group-interfaceip-int-name
— no host [ip-address]
— no host [fwd-service service-id] group-interface ip-int-name
— [no] interface [ip-int-name | ip-address)
— mcs[ip-int-name]
— nomcs
— [no] misc
— packet [query | v1-report | v2-report | v3-report | v2-leave] host ip-address
— no packet [query | v1l-report | v2-report | v3-report | v2-leave] [ip-int-name]ip-
address)
— no packet [query | v1l-report | v2-report | v3-report | v2-leave] host ip-address
— packet [query | v1l-report | v2-report | v3-report | v2-leave] [ip-int-namelip-address)

Command Descriptions

Show Commands

The command outputs in the following section are examples only; actual displays may differ
depending on supported functionality and user configuration.

group

Syntax group [grp-ip-address]
group summary
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Context show>router>igmp

Description This command displays the multicast group and (S,G) addresses. If no grp-ip-address parameters are
specified, then all IGMP group, (*,G) and (S,G) addresses are displayed.

Parameters grp-ip-address — Displays specific multicast group addresses.
Output IGMP Group Output

The following table describes the output fields for IGMP group information.

Table 2: IGMP Group Information Output Fields

Label Description

IGMP Groups Displays the IP multicast sources corresponding to the IP multicast
groups that are statically configured.

Fwd List Displaysthelist of interfaces in the forward list.

Blk List Displaysthelist of interfacesin the bulk list.

Sample Output

*B:Dut-C# show router igmp group

(*,225.0.0.1)

Fwd List : 112.112.1.2 Up Time : 0d 00:00:21
(11.11.0.1,225.0.0.1)

Fwd List : 112.112.1.1 Up Time : 0d 00:00:30

Blk List : 112.112.1.2 Up Time : 0d 00:00:21
(11.11.0.2,225.0.0.1)

Fwd List : 112.112.1.1 Up Time : 0d 00:00:30
(*,225.0.0.2)

Fwd List : 112.112.1.2 Up Time : 0d 00:00:21
(11.11.0.1,225.0.0.2)

Blk List : 112.112.1.2 Up Time : 0d 00:00:21

(*,G)/(S,G) Entries : 5

*B:Dut-C#

*B:Dut-C# show router igmp group summary

(*,225.0.0.1) 1 0
(11.11.0.1,225.0.0.1) 1 1
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(11.11.0.2,225.0.0.1) 1 0
(*,225.0.0.2) 1 0
(11.11.0.1,225.0.0.2) 0 1

*B:Dut-C#

A:NYC# show router igmp group 224.24.24.24

(*,224.24.24.24) Up Time : 0d 05:23:23
Fwd List : nyc-vlc

hosts

Syntax hosts [group grp-address] [detail] [fwd-service service-id] [grp-interface ip-int-name]
hosts [host ip-address] [group grp-address] [detail]
hosts summary

Context show>router>igmp
Description This command shows |GMP hosts information.
Parameters grp-address — Group |P address in format: a.b.c.d
service-id —[1..2148007978]|<svc-name: 64 characters maximum:>

ip-int-name — | P interface name. A string up to 32 characters.

ip-address — IP address in format: a.b.c.d

Output

Sample Output

*B:Dut-C# show router igmp hosts

IGMP Hosts
Host Oper Oper Fwd GrpItf Num Subscriber
State Version Svc Groups

112.112.1.1 Up 3 1 gi 1.1 1 sub 1
112.112.1.2 Up 3 1 gi 11 2 sub 1
112.112.1.3 Up 3 1 gi 12 0 sub_2
Hosts 3

*B:Dut-C#
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*B:Dut-C# show router igmp hosts detail

Oper Status Up MacAddress 00:00:00:00:00:01

Oper version 3 Subscriber : sub 1

Num Groups 1 GrpItf :gi 11

Max Grps Till Now: 2 IGMP-Policy : poll

PPPoE SessionId 1 Next query time: 0d 00:02:03
FwdSvcId 1

IGMP Group

Group Address : 225.0.0.1 Up Time 0d 00:00:24
Expires : Not running Mode : Include

V1 Host Timer : Not running Type : Dynamic

V2 Host Timer : Not running Compat Mode: IGMP Version 3
Redir.vRtrId : N/A Redir.Intf : N/A

Source Address Expires Type Fwd/Blk
11.11.0.1 0d 00:03:56 Dynamic Fwd
11.11.0.2 0d 00:03:56 Dynamic Fwd

Oper Status : Up MacAddress 00:00:00:00:00:01

Oper version Subscriber : sub_1

Num Groups GrpItf :gi 11
IGMP-Policy : poll

PPPoE SessionId Next query time: 0d 00:02:03

FwdSvcId

3

: 2

Max Grps Till Now: 2
2

1

Group Address
Expires

V1 Host Timer
V2 Host Timer
Redir.vRtrId

225.0.0.1
0d 00:04:05
Not running
Not running
N/A

Type

Compat Mode:

Redir.Intf

0d 00:00:16
Exclude
Dynamic

IGMP Version 3
N/A

Group Address
Expires

V1 Host Timer
V2 Host Timer
Redir.vRtrId

225.0.0.2
0d 00:04:04
Not running
Not running
N/A

Type

Compat Mode:

Redir.Intf

0d 00:00:16
Exclude
Dynamic

IGMP Version 3
N/A
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IGMP Host 112.112.1.3

Oper Status : Up MacAddress : 00:00:00:00:00:02
Oper version 3 Subscriber : sub_2

Num Groups : 0 GrpItf :gi 1 2

Max Grps Till Now: 1 IGMP-Policy : poll

PPPOE SessionId 1 Next query time: 0d 00:00:48
FwdSvcId 1

Hosts 3

*B:Dut-C#

*B:Dut-C# show router igmp statistics host 112.112.1.1

Message Type Received Transmitted
Queries 0 580

Report V1 0 0

Report V2 0 0

Report V3 5 0

Leaves 0 0

Bad Length

Bad Checksum
Unknown Type

Bad Receive If
Rx Non Local

Rx Wrong Version
Policy Drops

No Router Alert
Rx Bad Encodings
Local Scope Pkts
Resvd Scope Pkts
MCAC Policy Drops

*B:Dut-C# show subscriber-mgmt igmp-policy

interface

Syntax interface [ip-int-name | ip-address] [group] [grp-address] [detail]
Context show>router>igmp

Description  Thiscommand displays IGMP interface information.
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ip-int-name — Only displays the information associated with the specified | P interface name.

ip-address — Only displays the information associated with the specified | P address.

group grp-address— Only displays | P multicast group address for which this entry contains

information.

detail — Displays detailed | P interface information along with the source group information
learned on that interface.

IGMP Interface Output

The following table provides IGMP field descriptions.

Table 3: IGMP Fields

Label Description

Interface Specifies the interfaces that participate in the IGMP protocol.

Adm Displays the administrative state for the IGMP protocol on this

Admin Status interface.

Oper Displays the current operational state of IGMP protocol on the

Querier Displaysthe address of the IGMP querier on the | P subnet to which the
interface is attached.

Querier Up Time Displays the time since the querier was last elected as querier.

Querier Expiry Timer

Displays the time remaining before the querier ages out. If the querier
istheloca interface address, the value will be zero.

Cfg/Opr Version
Admin/Oper version

Cfg

The configured version of IGMP running on this interface. For IGMP
to function correctly, all routerson aL AN must be configured to runthe
same version of IGMP on that LAN.

Opr
The operational version of IGMP running on thisinterface. If the cfg

valueis 3 but all of the routersin the local subnet of thisinterface use
IGMP version v1 or v2, the operational version will bev1l or v2.

Num Groups The number of multicast groups which have been learned by the router
on the interface.

Policy Specifies the policy that isto be applied on the interface.

Group Address Specifies the |P multicast group address for which this entry contains
information.

Up Time Specifies the time since this source group entry got created.
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Table 3. IGMP Fields (Continued)

Label Description

Last Reporter Specifies the IP address of the source of the last membership report
received for this P Multicast group address on this interface. If no
membership report has been received, this object has the value 0.0.0.0.

Mode The mode is based on the type of membership report(s) received on the
interface for the group. In the 'include’ mode, reception of packets sent
to the specified multicast addressisrequested only fromthose | P source
addresses listed in the source-list parameter of the IGMP membership
report. In 'exclude’ mode, reception of packets sent to the given
multicast addressisrequested from all | P source addresses except those
listed in the source-list parameter.

V1 Host Timer The time remaining until the local router will assume that there are no
longer any IGMP version 1 members on the | P subnet attached to this
interface. Upon hearing any IGMPv1 Membership Report, thisvalueis
reset to the group membership timer. While thistime remaining is non-
zero, the local router ignores any IGMPv2 Leave messages for this
group that it receives on thisinterface.

V2 Host Timer The time remaining until the local router will assume that there are no
longer any IGMP version 2 members on the IP subnet attached to this
interface. Upon hearing any IGMPv2 Membership Report, thisvalueis
reset to the group membership timer. While thistime remaining is non-
zero, the local router ignores any IGMPv3 Leave messages for this
group that it receives on this interface.

Type Indicates how this group entry was learned. If this group entry was
learned by IGMP, it will be set to “dynamic”. For statically configured
groups, the value will be set to 'static'.

Compat Mode Used in order for routers to be compatible with older version routers.
IGMPv3 hosts MUST operatein version 1 and version 2 compatibility
modes. IGMPv3 hosts MUST keep state per local interface regarding
the compatibility mode of each attached network. A host's compatibility
mode is determined from the Host Compatibility Mode variable which
can bein one of three states: IGMPv1, IGMPv2 or IGMPv3. This
variableiskept per interface and is dependent on the version of General
Queries heard on that interface as well asthe Older Version Querier
Present timers for the interface.

Sample Output

*A:ALA-BA# show router 100 interface

Interface-Name Adm Opr (v4/v6) Mode Port/SapId
IP-Address PfxState
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IGMP_to CE Up Up VPRN 1/1/7
11.1.1.1/24 n/a

system Up Up VPRN loopback
10.20.1.2/32 n/a

*A:ALA-BAH

*A:ALA-BA# show router 100 interface IGMP_to_CE

Interface-Name Adm Opr (v4/v6) Mode Port/SapId
IP-Address PfxState

IGMP_to CE Up Up VPRN 1/1/7
11.1.1.1/24 n/a

Interfaces 1

*A:ALA-BA#

*A:ALA-BA# show router 100 igmp interface

Interface Adm Oper Querier Cfg/Opr Num Policy
Version Groups

*A:ALA-BA#

*A:ALA-BA# show router 100 igmp interface IGMP_to CE

Interface Adm Oper Querier Cfg/Opr Num Policy
Version Groups

*A:ALA-BAH

*A:ALA-BA# show router 100 igmp interface 11.1.1.1

Interface Adm Oper Querier Cfg/Opr Num Policy
Version Groups
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IGMP_to_CE Up Up 11.1.1.1 1/1 3 igmppol

*A:ALA-BA#H

*A:ALA-BA# show router 100 igmp interface IGMP_to CE group 227.1.1.1

Interface Adm Oper Querier Cfg/Opr Num Policy
Version Groups
IGMP_to_ CE Up Up 11.1.1.1 1/1 3 igmppol

Group Address : 227.1.1.1 Up Time : 0d 00:03:52
Interface : IGMP_to CE Expires : never

Last Reporter : 0.0.0.0 Mode : exclude

V1 Host Timer : Not running Type : static

V2 Host Timer : Not running Compat Mode IGMP Version 3

*A:ALA-BAH

*A:ALA-BA# show router 100 igmp interface IGMP_to CE group 227.1.1.1 detail

50

Interface IGMP_to_ CE

Admin Status Up Oper Status Up

Querier 0 11.1.1.1 Querier Up Time 0d 00:04:01
Querier Expiry Time: N/A Time for next query: 0d 00:13:42
Admin/Oper version 1/1 Num Groups 3

Policy igmppol Subnet Check Disabled
Max Groups Allowed 16000 Max Groups Till Now: 3

MCAC Policy Name MCAC Const Adm St Enable

MCAC Max Unconst BW: no limit MCAC Max Mand BW no limit
MCAC In use Mand BW: 0O MCAC Avail Mand BW unlimited
MCAC In use Opnl BW: 0 MCAC Avail Opnl BW unlimited
IGMP Group

Group Address : 227.1.1.1 Up Time 0d 00:04:02
Interface : IGMP_to CE Expires : never

Last Reporter : 0.0.0.0 Mode : exclude

V1 Host Timer : Not running Type : static

IGMP Version 3

V2 Host Timer : Not running

*A:ALA-BA#
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ssm-translate

Syntax ssm-translate
ssm-translate interface interface-name

Context show>router>igmp

Description This command displays IGMP SSM translate configuration information.

Parameters interface-name — IP interface name. A string up to 32 characters.

Output IGMP Interface Output

The following table provides IGMP field descriptions.

Table 4: IGMP Fields

Label Description

Group Range Displaysthe address ranges of the multicast groupsfor which thisrouter
can be an RP.

Source Displays the unicast address that sends data on an interface.

SSM Translate Entries Displays the total number of SSM trandate entries.

Sample Output

<234.1.1.1 - 234.1.1.2> 100.1.1.1 -

<232.1.1.1 - 232.1.1.5> 100.1.1.2 ies-abc

static

Syntax static [ip-int-name | ip-addr]
Context  show>router>igmp
Description This command displays static IGMP, (*,G) and (S,G) information.
Parameters ip-int-name — Only displays the information associated with the specified | P interface name.
ip-addr — Only displays the information associated with the specified | P address.
Output Static IGMP Output
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statistics

52

Syntax

Context

Description

Parameters

Output

The following table provides static IGMP field descriptions.

Table 5: IGMP Static Fields

Label Description

Source Displays entries which represents a source address from which
receivers are interested/not interested in receiving multicast traffic.

Group Displays the IP multicast group address for which this entry contains
information.

Interface Displays the interface name.

Sample Output

*A:ALA-BA# show router 1

Source Group

11.11.11.11 226.136
* 227.1.1
22.22.22.22 239.255

Static (*,G)/(S,G) Entri

*A:ALA-BA#

statistics [ip-int-name | ip

00 igmp static

Interface
.22.3 IGMP to CE
.1 IGMP_to CE

.255.255 IGMP to CE

es : 3

-address]

statistics host [ip-address]

show>router>igmp

This command displays |GMP statistics information.

ip-int-name — Only displays the information associated with the specified | P interface name.

ip-address — Only displays the information associated with the specified | P address.

IGMP Statistics Output

The following table provides statistical IGMP field descriptions.
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Table 6: IGMP Statistics Fields

Label Description
IGMP Interface The section listing the IGMP statistics for a particular interface.
Statistics
Message Type Queries
The number of IGMP general queries transmitted or received on this
interface.
Report
Thetotal number of IGMP V1, V2, or V3 reports transmitted or
received on thisinterface.
Leaves
The total number of IGMP |eaves transmitted on thisinterface.
Received Displays the total number of IGMP packets received on this interface.
Transmitted Column that displays the total number of IGMP packets transmitted

from thisinterface.

Genera Interface

The section listing the general IGMP statistics.

Statistics

Bad Length Displaysthetotal number of IGMP packetswith bad length received on
thisinterface.

Bad Checksum Displays the total number of IGM P packets with bad checksum
received on thisinterface.

Unknown Type Displaysthe total number of |GM P packets with unknown type
received on thisinterface.

Bad Receive If Displaysthetotal number of IGMP packetsincorrectly received on this
interface.

Rx Non Local Displays the total number of IGM P packets received from a non-local

sender.

Rx Wrong Version

Displays the total number of IGMP packets with wrong versions
received on thisinterface.

Policy Drops

Displaysthetotal number of timesIGMP protocol instance matched the
host 1P address or group/source addresses specified in the import

policy.

No Router Alert

Displaysthetotal number of IGM Pv3 packetsreceived on thisinterface
which did not have the router alert flag set.

Sample Output
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*A:ALA-BA# show router 100 igmp statistics

Queries
Report V1
Report V2
Report V3
Leaves

Bad Length

Bad Checksum
Unknown Type

Bad Receive If
Rx Non Local

Rx Wrong Version
Policy Drops

No Router Alert
Rx Bad Encodings
Rx Pkt Drops

*A:ALA-BA#

*B:Dut-C# show router igmp statistics host

Queries
Report V1
Report V2
Report V3
Leaves

Bad Length

Bad Checksum
Unknown Type

Bad Receive If
Rx Non Local

Rx Wrong Version
Policy Drops

No Router Alert
Rx Bad Encodings
Local Scope Pkts
Resvd Scope Pkts
MCAC Policy Drops

O O O O O O O O O o o o
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*B:Dut-C#

status

Syntax status
Context show>router>igmp

Description This command displays |GMP status information.

If IGMPis not enabled, the following message appears.

A:NYC# show router igmp status
MINOR: CLI IGMP is not configured.
A:NYCH#

Output IGMP Status Output

The following table provides IGMP status field descriptions.

Table 7: IGMP Status Fields

Label Description

Admin State Displays the administrative status of IGMP.

Oper State Displays the current operating state of this IGMP protocol instance on
this router.

Query Interval The frequency at which IGMP query packets are transmitted.

Last Member Query The maximum response time inserted into group-specific queries sent

Interval in response to leave group messages, and is a so the amount of time
between group-specific query messages.

Query Response The maximum query response time advertised in IGMPv2 queries.

Interval

Robust Count Displays the number of times the router will retry aquery.

Sample Output

*A:ALA-BA# show router 100 igmp status

Admin State : Up
Oper State : Up
Query Interval : 1024
Last Member Query Interval : 1024
Query Response Interval : 1023
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Robust Count : 10

*A:ALA-BAH

tunnel-interface

Syntax tunnel-interface
Context show>router>igmp

Description This command displays tunnel interface information.

Output

Output Sample

*A:Dut-C# show router igmp tunnel-interface

LSP/LDP Type SenderAddr IfIndex AdmState OperState
1 ldp 10.20.1.3 74218 Up Up

2 1dp 10.20.1.3 74219 Up Up

3 ldp 10.20.1.3 74220 Up Up

4 ldp 10.20.1.3 74221 Up Up

5 1dp 10.20.1.3 74222 Up Up
Interfaces 5

Clear Commands

database

Syntax database [interface ip-int-name|ip-address] group grp-ip-address [source src-ip-address]
database grp-interface interface-name [fwd-service service-id]
database [interface ip-int-namelip-address] group grp-ip-address source src-ip-address
database host [ip-address]
database interface ip-int-name|ip-address [group grp-ip-address] [source src-ip-address]

Context clear>router>igmp

Description This command clears IGMP or PIM database statistics on a specified interface or 1P address.

Parameters interface ip-int-name — Clears the IGMP or PIM database on the specified interface.

interface ip-address— Clearsthe IGMP or PIM database on the specified IP address.
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Syntax
Context

Description

Parameters

version

Syntax
Context

Description

Parameters

igmp-snooping

Syntax
Context

Description

port-db

Syntax

IGMP

group group-ip-address — Clearsthe multicast group address(ipv4/ipv6) or zero in the specified
address group.

sour ce ip-address — Clearsthe IGMP or PIM database from the specified source | P address.

statistics [interface ip-int-name | ip-address]
clear>router>igmp

This command clears IGMP statistics on a specified interface or | P address.

Note: Interface and group/source cannot be specified at the same time.

interface ip-int-name — Clears IGMP statistics on the specified interface.

interface ip-address — Clears IGMP statistics on the specified | P address.

version [interface ip-int-name | ip-address]
clear>router>igmp
This command clears IGMP statistics on a specified interface or | P address.

interface ip-int-name — Clears IGMP or PIM statistics on the specified interface.

interface ip-address— Clears IGMP or PIM statistics on the specified |P address.

igmp-snooping
clear>service>id

This command enables the context to clear IGM P snooping-related data.

port-db {sap sap-id | sdp sdp-id:vc-id} [group grp-address [source ip-address]]
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Context clear>service>id>igmp-snooping

Description Clears the information on the IGM P snooping port database.

Parameters sap sap-id — Clears IGMP snooping statistics matching the specified SAP ID and optional
encapsulation value. The sap-id can be in one of the following formats:;

Encapsulation type  Syntax Example
null port-id 113

dotlq port-id :qtagl 1/1/3:100
ging port-id :qtagl.qtag2 1/1/3:100.200

gtagl, gtag2 — The encapsulation value on the specified port ID.
Values 0— 4094

sdp sdp-id — Clears only IGMP snooping entries associated with the specified mesh SDP or
spoke SDP. For a spoke SDP, the VC ID must be specified; for amesh SDP, the VC ID is
optional.

Values 1 — 17407
vc-id — The virtual circuit 1D on the SDP ID for which to clear information.
Default For mesh SDPsonly, al VC IDs
Values 1— 4294967295
group grp-address — Clears | GM P snooping statistics matching the specified group address.

sour ce ip-address — Clears |GM P snooping statistics matching one particular source within the
multicast group.

querier

Syntax querier
Context  clear>service>id>igmp-snooping

Description Clears information on the IGMP snooping queriers for the VPLS service.

statistics

Syntax statistics [sap sap-id | sdp sdp-id:vc-id]
Context  clear>service>id>igmp-snooping

Description Clears IGMP snooping statistics for the VPLS service.
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Parameters sap sap-id — Displays |IGMP snooping statistics for a specific SAP. The sap-id can bein one of
the following formats:;

Encapsulation type  Syntax Example
null port-id 13

dotlq port-id :qtagl 1/1/3:100
ging port-id :qtagl.qtag2 1/1/3:100.200

gtagl, gtag2 — The encapsulation value on the specified port ID.
Values 0— 4094

sdp sdp-id — Displays the IGMP snooping statistics for a specific spoke or mesh SDP.
Values 1 — 17407

vc-id —Thevirtual circuit ID on the SDP ID for which to display information.
Default For mesh SDPsonly, al VC IDs
Values 1— 4294967295

Debug Commands

group-interface

Syntax [no] group-interface [fwd-service service-id] [ip-int-name]
Context debug>router>igmp

Description This command enables debugging for IGMP group-interface.

The no form of the command disables debugging.

host

Syntax host [ip-address]
host [fwd-service service-id] group-interface ip-int-name
no host [ip-address]
no host [fwd-service service-id] group-interface ip-int-name

Context  debug>router>igmp

Description This command enables debugging for the IGMP host.

The no form of the command disables debugging.
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interface

Syntax
Context

Description

Parameters

mcs

Syntax

Context

Description

Parameters
misc
Syntax

Context

Description

Output
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[no] interface [ip-int-name | ip-address]
debug>router>igmp
This command enables debugging for IGMP interfaces.

The no form of the command disables the IGMP interface debugging for the specifies interface name
or IP address.

ip-int-name — Only displays the information associated with the specified |P interface name.

ip-address — Only displays the information associated with the specified | P address.

mcs [ip-int-name]
no mcs

debug>router>igmp
This command enables debugging for IGMP multicast servers (MCS).

The no form of the command disables the IGMP interface debugging for the specifies interface name.

ip-int-name — Only displays the information associated with the specified |P interface name.

[no] misc
debug>router>igmp

This command enables debugging for IGM P miscellaneous.

The no form of the command disables the debugging.

Sample Output

A:ALA-CA# debug router 100 igmp misc
*A:ALA-CA# show debug
debug
router "100"
igmp
misc
exit
exit

Multicast Routing Protocols Guide



packet

Syntax

Context

Description

Parameters

IGMP

exit
*A:ALA-CA#

packet [query | vl-report | v2-report | v3-report | v2-leave] host ip-address

packet [query | vl-report | v2-report | v3-report | v2-leave] [ip-int-name | ip-address]
no packet [query | vl-report | v2-report | v3-report | v2-leave] [ip-int-name | ip-address]
no packet [query | vl-report | v2-report | v3-report | v2-leave] host ip-address

debug>router>igmp

This command enables/disables debugging for IGMP packets.

query — Specifies to log the IGMP group- and source-specific queries transmitted and received
on thisinterface.

v1-report — Specifiesto log IGMP V1 reports transmitted and received on this interface.
v2-report — Specifiesto log IGMP V2 reports transmitted and received on this interface.
v3-report — Specifiesto log IGMP V3 reports transmitted and received on this interface.
v2-leave — Specifies to log the IGMP Leaves transmitted and received on this interface.
ip-int-name — Only displays the information associated with the specified IP interface name.

ip-address — Only displays the information associated with the specified | P address.
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In This Chapter

This chapter provides information to configure MLD.
Topicsin this chapter include:

e MLD Overview
e Configuring MLD with CLI
e MLD Configuration Command Reference

MLD Overview

Multicast Listener Discovery (MLD) isthe IPv6 version of IGMP and belongsto the Source
Specific Multicast (SSM) service model (see IPv6 PIM models for more information). The
purpose of MLD isto allow each IPv6 router to discover the presence of multicast listeners
onitsdirectly attached links, and to discover specifically which multicast groups are of
interest to those neighboring nodes.

MLD is asub-protocol of ICMPv6. MLD message types are a subset of the set of ICMPv6
messages, and ML D messages are identified in 1Pv6 packets by a preceding Next Header
value of 58. All MLD messages are sent with alink-local 1Pv6 source address, a Hop Limit
of 1, and an IPv6 Router Alert option in the Hop-by-Hop Options header.

MLDv1

Similar to IGMPv2, MLDv1 reports only include the multicast group addresses that listeners
areinterested in, and don’t include the source addresses. In order to work with PIM SSM
model, asimilar SSM translation function is required when MLDv1 is used.
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MLDv2

64

SSM trandlation allows an IGMPv2 device to join an SSM multicast network through the
router that provides such atranslation capability. Currently SSM translation can done at abox
level, but this does not allow a per-interface translation to be specified. SSM translation per
interface offers the ability to have a same (*,G) mapped to two different (S,G) on two
different interfaces to provide flexibility.

MLDv2 isbackward compatiblewith MLDv1 and addsthe ability for anodeto report interest
in listening to packets with a particular multicast group only from specific source addresses
or from all sources except for specific source addresses.
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Configuring MLD with CLI

This section provides information to configure IGMP and MLD using the command line
interface.

Topicsin this section include:

* |IGMP Configuration Overview
» Basic IGMP Configuration

e Configuring IGMP Parameters
e Disabling MLD

IGMP Configuration Overview

The routers use IGMP to manage membership for a given multicast session. IGMP is not
enabled by default. When enabled, at least one interface must be specified in the IGMP
context as IGMP is an interface function. Creating an interface enables IGMP. Traffic can
only flow away from the router to an IGMP interface and to and from aPIM interface. A
router directly connected to a source must have PIM enabled on the interface to that source.
Thetraffic travelsin anetwork from PIM interfaceto PIM interface and arrivesfinally on an
IGMP enabled interface.

The IGMP CLI context allows you to specify an existing |P interface and modify the
interface-specific parameters. Static IGM P group memberships can be configured to test
multicast forwarding without a receiver host. When IGMP static group membershipis
enabled, datais forwarded to an interface without receiving membership reports from host
members.

When static IGMP group entries on point-to-point links that connect routers to arendezvous
point (RP) are configured, the static IGMP group entries do not generate join messages
toward the RP. When a host wants to receive multicast sessions it sends a join message for
each multicast group it wantsto join. Then, aleave message may be sent for each multicast
group it no longer wishes to participate with.

A multicast router keepsalist of multicast group membershipsfor each attached network, and
an interval timer for each membership. Hosts issue a Multicast Group Membership Report
when they want to receive a multicast session. The reports are sent to all multicast routers.
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Basic IGMP Configuration

Perform the following basic multicast configuration tasks:

Enable IGMP (required)

Configure IGMP interfaces (required)

Specify IGMP version on the interface (optional)
Configure static (S,G)/(*,G) (optional)
Configure SSM translation (optional)

Configuring IGMP Parameters

Enabling IGMP

Use the following CLI syntax to enable IGMP.

CLI Syntax: config>router# igmp

The following exampl e displays the detailed output when IGMP is enabled.

A:LAX>>configsrouter# info detail

query-interval 125
query-last-member-interval 1
query-response-interval 10
robust-count 2

no shutdown

A:LAX>>config>system#

Configuring an IGMP Interface

66

To configure an IGMP interface:

CLI Syntax: config>router# igmp

interface ip-int-name
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max-groups value
import policy-name
version version

no shutdown

Use the following CLI syntax to configure IGMP interfaces:

Example: configs>router#
config>router>igmp# interface "lax-vls"
config>router>igmp>if? no shutdown
config>router>igmp>if# exit
config>router>igmp# interface "pl-ix"
config>router>igmp>if? no shutdown
config>router>igmp>if# exit
config>router>igmp# interface "lax-sjc"
config>router>igmp>if? no shutdown
config>router>igmp>if# exit

The following example displays the IGMP configuration:

A:LAX>config>router>igmp# info

interface "lax-sjc"
exit

interface "lax-vls"
exit

interface "pl-ix"
exit

A:LAX>config>router>igmp# exit

Configuring Static Parameters

To add an IGMP static multicast source:

CLI Syntax: config>router# igmp
interface ip-int-name
no shutdown
static
group grp-ip-address
source ip-address

Usethefollowing CLI syntax to configure static group addresses and source addressesfor the
SSM translate group ranges:

Example: config>router>igmp# interface lax-vls
config>router>igmp>if# static
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configsrouter>igmp>if>static# group 229.255.0.2
configsrouter>igmp>if>static>group# source

172.22.184.197

configsrouter>igmp>if>static>group# exit

config>router>igmp>if>static# exit
configs>router>igmp>if# exit

The following example displays the configuration:

A:LAX>config>router>igmp# info

interface "lax-sjc"

exit
interface "lax-vls"
static
group 229.255.0.2
source 172.22.184.197
exit
exit
exit

interface "pl-ix"
exit

A:LAX>config>router>igmp#

To add an IGMP static starg entry:

CLI Syntax:

config>router# igmp
interface ip-int-name
no shutdown
static
group grp-ip-address
starg

Usethefollowing CLI syntax to configure static group addresses and add a static (*,G) entry:

Example:

configsrouter>igmp# interface lax-sjc
config>router>igmp>if# static

configsrouter>igmp>if>static# group 230.1.1.1

config>router>igmp>if>static>group# starg
configsrouter>igmp>if>static>group# exit
config>router>igmp>if>static# exit
config>router>igmp>if# exit
configsrouter>igmp#

The following example displays the configuration:

A:LAX>config>router>igmp# info

interface "lax-sjc"

68

static
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group 230.1.1.
starg
exit
exit
exit
interface "lax-vls"
static

1

group 229.255.0.2
source 172.22.184.197

exit
exit
exit
interface "pl-ix"
exit

A:LAX>config>router>igmp#

Configuring SSM Translation

To configure IGMP parameters:

CLI Syntax: configs>router# igmp
ssm-translate
grp-range start end

The following example displays the command usage to configure IGMP parameters.

source ip-address

Example: config>router# igmp

config>router>igmp# ssm-translate

MLD

config>router>igmp>ssm# grp-range 229.255.0.1 231.2.2.2

config>router>igmp>ssm>grp-range# source 10.1.1.1

The following example displays the SSM trand ation configuration:

A:LAX>config>router>igmp# info

ssm-translate
grp-range 229.255.
source 10.1.1.
exit
exit
interface "lax-sjc"
static
group 230.1.1.
starg
exit
exit
exit
interface "lax-vls"
static
group 229.255.
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source 172.22.184.197
exit
exit
exit
interface "pl-ix"
exit

A:LAX>config>router>igmp# exit

Disabling MLD

Usethefollowing CLI syntax to disable MLD.

CLI Syntax: config>router#
mld
shutdown

The following example displays the command usage to disable MLD.

Example: configs>router# mld
config>router>mld# shutdown
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MLD Configuration Command Reference

Command Hierarchies

¢ MLD Configuration Commands

MLD Configuration Commands

For more information about MLD commands, refer to the SR OS Triple Play Guide.

config
— [no] router
— [no] mid

— [no] group-interfaceip-int-name
— [no] disable-router-alert-check
— import policy-name
— noimport
— max-groups value
— No max-groups
— max-grp-sour ces [1..32000]
— No max-gr p-sour ces
— max-sources[1..1000]
— NO max-sour ces
— query-src-ip ipv6-address
— noquery-src-ip
— [no] shutdown
— [no] sub-hosts-only
— [no] subnet-check
— version version
— noversion

— grp-if-query-src-ip ipv6-address

— no grp-if-query-src-ip

— [no] interface ip-int-name
— [no] disable-router-alert-check
— import policy-name
— noimport
— max-groups value
— No max-groups
— max-grp-sour ces [1..32000]
— No max-gr p-sour ces
— max-sources[1..1000]
— No max-sour ces
— query-interval seconds
— no query-interval
— query-last-listener-interval seconds
— noquery-last-listener-interval
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— query-response-interval seconds
— no query-response-interval
— [no] shutdown
— ssm-trandate
— [no] grp-range start end
— [no] source src-ipv6-address

— dtatic
— [no] group grp-ipv6-address
— [no] sour ce src-ipv6-address
— [no] starg
— [no] group start grp-ipv6-address end grp-ipv6-address [step ipv6-
address)
— [no] sour ce src-ipv6-address
— [no] starg
— version version
— noversion

— query-interval seconds
— no query-interval
— query-last-listener-interval seconds
— no query-last-listener-interval
— query-response-interval seconds
— noquery-response-interval
— robust-count robust-count
— no robust-count
— [no] shutdown
— ssm-trandate

— [no] grp-range start end

— [no] sour ce src-ipv6-address

Command Descriptions

MLD Commands

mid

Syntax [no] mld
Context config>router

Description This command enables the context to configure Multicast Listener Discovery (MLD) parameters.
The no form of the command disables MLD.

Default no mid
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group-interface

Syntax [no] group-interface ip-int-name
Context config>router>mld

Description This command creates and enables the context to configure MLD group interface parameters.

Parameters ip-int-name — The I Pinterface name. Interface names must be unique within the group of defined
IP interfaces for config router interface and config serviceiesinterface commands. An
interface name cannot be in the form of an IP address. Interface names can be any string up
to 32 characterslong composed of printable, 7-bit ASCII characters. If the string contains
special characters (#, $, spaces, etc.), the entire string must be enclosed within double quotes.

grp-if-query-src-ip

Syntax grp-if-query-src-ip ipv6-address
no grp-if-query-src-ip

Context config>router>mid

Description This command configures the query source |Pv6 address for all group interfaces.
The no form of the command removes the | P address.
Default none

Parameters ipv6-address — Sets the source | Pv6 address for all group interfaces. The address can be up to 64
characters.

guery-src-ip

Syntax query-src-ip ipv6-address
no query-src-ip

Context config>router>mld>group-interface

Description This command configures the query source |Pv6 address for the group interface. This IP address
overrides the source | P address configured at the router level.

The no form of the command removes the |Pv6 address.
Default none

Parameters ipv6-address — Sets the source |Pv6 address for all subscriber’s IGMP queries.
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sub-hosts-only

Syntax
Context

Description

Default

subnet-check

Syntax
Context

Description
Default

version

Syntax

Context

Description

Default

Parameters
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[no] sub-hosts-only
config>router>mld>group-interface

This command disables processing of MLD messages outside of the subscriber-host context. No other
hosts outside of the subscriber-hosts can create MLD states.

Disabling this command will allow creation of the MLD states that correspond to the AN that operate
in MLD proxy mode. In this mode the AN will hide source |P addresses of MLD messages and will
source ML D messageswith itsown IP address. In this case an MLD state can be created under the sap
context. ThisMLD state creation under the SAP is controlled via the import policy under the group-
interface.

MLD state processing for regular subscriber-hosts is unaffected by this command.
The no form of the command disables the command.

sub-hosts-only

[no] subnet-check
config>router>mld>group-interface

This command enables subnet checking for MLD messages received on thisinterface. All MLD
packets with a source address that is not in the local subnet are dropped.

enabled

version version
no version

config>router>mld>group-interface

Thiscommand specifiesthe MLD version. If routersrun different versionsof MLD, they will negotiate
the lowest common version of MLD that is supported by hosts on their subnet and operate in that
version. For MLD to function correctly, all routers on aLAN should be configured to run the same
version of MLD on that LAN.

3

version — Specifies the MLD version number.
Values 1,23

Multicast Routing Protocols Guide



MLD

Generic Commands

shutdown

Syntax

Context

Description

Default

interface

Syntax
Context

Description

Default

Parameters

[no] shutdown

config>router>mid
config>router>mld>group-interface>mcac>mc-constraints
config>router>mld>group-interface
config>router>mld>interface

The shutdown command administratively disables the entity. When disabled, an entity does not
change, reset, or remove any configuration settings or statistics. Many entities must be explicitly
enabled using the no shutdown command and must be shut down before they may be deleted.

Unlike other commands and parameters where the default state is not indicated in the configuration
file, shutdown and no shutdown are alwaysindicated in system generated configuration files.

The no form of the command puts an entity into the administratively enabled state.

no shutdown

[no] interface ip-int-name
config>router>mid

Thiscommand enabl esthe context to configure an Multicast Listener Discovery (MLD) interface. The
interfaceisalocal identifier of the network interface on which reception of the specified multicast
addressis to be enabled or disabled.

The no form of the command deletes the MLD interface. The shutdown command in the
config>router>mld>interface context can be used to disable an interface without removing the
configuration for the interface.

no interface — No interfaces are defined.

ip-int-name — The I Pinterface name. I nterface names must be unique within the group of defined
IP interfaces for config router interface and config serviceiesinterface commands. An
interface name cannot be in the form of an I P address. Interface names can be any string up
to 32 characterslong composed of printable, 7-bit ASCII characters. If the string contains
special characters (#, $, spaces, etc.), the entire string must be enclosed within double quotes.

If the | P interface name does not exist or does not have an | P address configured an error
message will be returned.

If the IP interface existsin a different areait will be moved to this area
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disable-router-alert-check

Syntax
Context

Description

Default

import

Syntax

Context

Description

Default

Parameters

max-groups

Syntax
Context

Description

Default
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[no] disable-router-alert-check
config>router>mld>interface

This command enables router alert checking for MLD messages received on this interface.
The no form of the command disables the router aert checking.

none

import policy-name
no import

config>router>mld>interface

This command specifiesthe import route policy to be used for determining which membership reports
are accepted by the router. Route policies are configured in the config>r outer >policy-options
context.

When an import policy is not specified, all the MLD reports are accepted.
The no form of the command removes the policy association from the MLD instance.
no import — No import policy specified.

policy-name — The route policy name. Allowed values are any string up to 32 characterslong
composed of printable, 7-bit ASCII characters. If the string contains special characters (#, $,
spaces, etc.), the entire string must be enclosed within double quotes. Route policies are
configured in the config>r outer >policy-options context.

max-groups value
Nno max-groups

config>router>mld>group-interface
config>router>mld>interface

This command specifies the maximum number of groups for which MLD can have local receiver
information based on received MLD reports on thisinterface. When this configuration is changed
dynamically to avaluelower than the currently accepted number of groups, the groupsthat are already
accepted are not deleted. Only new groups will not be allowed.

0, no limit to the number of groups.
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val ue — Specifies the maximum number of groups for thisinterface.
Values 1to 16000

max-grp-sources

Syntax
Context

Description

Default

Parameters

max-sources

Syntax
Context

Description

guery-interval

Syntax
Context

Description

max-grp-sources [1..32000]
no max-grp-sources

config>router>mld>group-interface
config>router>mlp>interface

This command configures the maximum number of group sources for which MLD can have local
receiver information based on received IGMP reports on this interface. When this configuration is
changed dynamically to avalue lower than currently accepted number of group sources, the group
sources that are already accepted are not deleted. Only new group sources will not be allowed.

The no form of the command reverts to the default.
0

1 to 32000 — Specifies the maximum number of group source.
Values 1 to 32000

max-sources [1..1000]
No max-sources

config>router>mld>group-interface
config>router>mlp>interface

This command configures the maximum number of group sources for this group-interface.

query-interval seconds
no query-interval

config>router>mid
config>router>mld>interface

This command specifies the frequency that the querier router transmits general host-query messages.
The host-query messages solicit group membership information and are sent to the all-systems
multicast group address, 224.0.0.1.
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Default

Parameters

125

seconds — Thetime frequency, in seconds, that the router transmits general host-query messages.

Values 2to0 1024

guery-last-listener-interval

Syntax

Context

Description

Default

Parameters

query-last-listener-interval seconds

config>router>mid
config>router>mld>interface

This command configures the frequency at which the querier sends group-specific query messages
including messages sent in response to leave-group messages. The lower the interval, the faster the
detection of the loss of the last member of a group.

1

seconds — Specifies the frequency, in seconds, at which query messages are sent.

Values 1to 1024

guery-response-interval

Syntax
Context
Description
Default
Parameters

static
Syntax
Context
Description
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query-response-interval seconds

config>router>mid
config>router>mld>interface

This command specifies how long the querier router waits to receive a response to a host-query
message from a host.

10

seconds — Specifiesthe the length of timeto wait to receive aresponse to the host-query message
from the host.

Values 1t0 1023

static
config>router>mld>interface

This command tests multicast forwarding on an interface without areceiver host. When enabled, data
is forwarded to an interface without receiving membership reports from host members.
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group

Syntax

Context

Description

Default

Parameters

MLD

none

[no] group grp-ipv6-address
[no] group start grp-ipv6-address end grp-ipv6-address [step ipv6-address]

config>router>mld>interface>static

Thiscommand enablesthe context to add a static multicast group either asa(*,G) or one or more (S,G)
records. Use MLD static group memberships to test multicast forwarding without a receiver host.
When MLD static groups are enabled, dataisforwarded to an interface without receiving membership
reports from host members.

When static ML D group entries on point-to-point linksthat connect routersto arendezvous point (RP)
are configured, the static ML D group entries do not generate join messages toward the RP.

The no form of the command removes the |Pv6 address from the configuration.
none

grp-ipv6-address — Specifiesan M LD multicast group address that receives data on an interface.
The IP address must be unique for each static group.
Values ipv6-address:
o XDUXIXIXIX:X:X  (eight 16-bit pieces)
o xixixixixix:d.d.d.d
 x:[Oto FFFF]H
e d:[0to255]D

start grp-ipv6-address — Specifies the start multicast group address.

Values ipv6-address:
o XIXUXIXIXIXIX:X  (eight 16-bit pieces)
o xixixixixix:d.d.d.d
* x:[Oto FFFF]H
e« d:[0to255]D
end grp-ipv6-address — Specifies the end multicast group address.
Values ipv6-address:
o XIXUXIXIXIXIX:X  (eight 16-bit pieces)
o xixixixixix:d.d.d.d
* x:[Oto FFFF]H
e« d:[0to255]D
step ipv6-address — Specifies the step increment.
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source
Syntax
Context
Description
Default
Parameters

starg

Syntax
Context
Description
Default

subnet-check

Syntax
Context

Description

Default
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[no] source src-ipv6-address
config>router>mld>interface>static>group

This command specifies an |Pv6 unicast address that sends data on an interface. This enables a
multicast receiver host to signal arouter the group to receive multicast traffic from, and from the
source(s) that the traffic is expected.

The sour ce command is mutually exclusive with the specification of individual sources for the same
group.

The sour ce command, in combination with the group, is used to create a specific (S,G) static group
entry.

The no form of the command removes the source from the configuration.
none

src-ipv6-address — Specifies the IPv6 unicast address.

[no] starg
config>router>mld>interface>static>group

This command adds a static (*,G) entry. This command can only be enabled if no existing source
addresses for this group are specified.

Use the no form of the command to remove the starg entry from the configuration.

none

[no] subnet-check
config>router>mld>interface

This command enables subnet checking for MLD messages received on thisinterface. All MLD
packets with a source address that is not in the local subnet are dropped.

enabled
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Syntax

Context

Description

Default

Parameters

robust-count

Syntax

Context

Description

Default

Parameters

ssm-translate

Syntax

Context

Description

MLD

version version
no version

config>router>mld>interface

This command specifiesthe MLD version. If routers run different versions, they will negotiate the
lowest common version of MLD that is supported by hosts on their subnet and operate in that version.
For MLD to function correctly, all routers on a LAN should be configured to run the same version of
MLD on that LAN.

1

version — Specifies the MLD version number.

Values lor2

robust-count robust-count
no robust-count

config>router>mid

This command configures the robust count. The robust-count variable allows tuning for the expected
packet loss on asubnet. If a subnet anticipates |osses, the robust-count variable can be increased.

2

robust-count — Specify the robust count value.

Values 2t010

ssm-translate

config>router>mid
config>router>mld>interface

This command enables the context to configure group ranges which are translated to SSM (S,G)
entries. If the static entry needs to be created, it hasto be trandated from alGMPv1 IGMPv2 request
to a Source Specific Multicast (SSM) join. An SSM translate source can only be added if the starg
command is not enabled. An error message is generated if you try to configure the sour ce command
with starg command enabled.
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grp-range

Syntax

Context

Description

Parameters

source

Syntax

Context

Description

Parameters
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[no] grp-range start end

config>router>mld>ssm-translate
config>router>mld>interface>ssm-translate

This command is used to configure group ranges which are translated to SSM (S,G) entries.

start — An |P address that specifies the start of the group range.

end — An | P addressthat specifiesthe end of the group range. Thisvalue should alwaysbe greater
than or equal to the value of the start value.

[no] source ip-address

config>router>mld>ssm-translate>grp-range
config>router>mld>interface>ssm-translate>grp-range

Thiscommand specifiesthe source | P addressfor the group range. Whenever a (*,G) report isreceived
in the range specified by grp-range start and end parameters, it is transated to an (S,G) report with
the value of this object as the source address.

ip-address — Specifies the | P address that will be sending data.
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Show, Clear, and Debug Command Reference

Command Hierarchies

¢ Clear Commands

Clear Commands

clear
— router
— mid
— database [interface ip-int-name | ipv6-address] [group ip-address [sour ceip-
address]]
— dtatistics[ip-int-name | ipv6-address)
— version [ip-int-name | ip-address]

Command Descriptions

Clear Commands

mid

Syntax mld
Context clear>router

Description This command enables the context to to clear and reset Multicast Listener Discovery (MLD) entities.

database

Syntax database [interface ip-int-name | ipv6-address] [group ip-address [source ip-address]]
Context clear>router>mld

Description This command clears Multicast Listener Discovery (MLD) database parameters.
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Parameters interface ip-int-name — Clears database information for the specified Multicast Listener
Discovery (MLD) interface name.

interface ipv6-address — Clears database information for the specified Multicast Listener
Discovery (MLD) interface IPv6 address.

group ip-address — Clears database information for the specified Multicast Listener Discovery
(MLD) group IP address.

sour ce ip-address — Clears database information for the specified Multicast Listener Discovery
(MLD) source IP address.

statistics

Syntax statistics [ip-int-name | ipv6-address]
Context  clear>router>mid

Description This command clears Multicast Listener Discovery (MLD) statistics parameters.

Parameters ip-int-name — Clears statistics for the specified Multicast Listener Discovery (MLD) interface
name.

ipv6-address — Clears statistics for the specified Multicast Listener Discovery (MLD) IPv6
address.

version

Syntax version [ip-int-name | ip-address]
Context clear>router>mld

Description This command clears Multicast Listener Discovery (MLD) version parameters.

Parameters ip-int-name — Clearsversion information for the specified Multicast Listener Discovery (MLD)
interface name.

ip-address — Clears version information for the specified Multicast Listener Discovery (MLD)
IP address.
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In This Chapter

This chapter provides information to configure Protocol |ndependent Multicast (PIM)
protocols for IPv4 and | Pv6.

Topicsin this chapter include:

e PIM Overview

e IPv6 PIM models

e Configuring PIM with CLI

¢ PIM Configuration Command Reference

PIM Overview

PIM-SM leverages the unicast routing protocols that are used to create the unicast routing
table, OSPF, S-S, BGP, and static routes. Because PIM usesthis unicast routing information
to perform the multicast forwarding function it is effectively 1P protocol independent. Unlike
DVMRP, PIM does not send multicast routing tables updates to its neighbors.

PIM-SM uses the unicast routing table to perform the Reverse Path Forwarding (RPF) check
function instead of building up a completely independent multicast routing table.

PIM-SM only forwards data to network segments with active receivers that have explicitly
requested the multicast group. PIM-SM in the ASM model initially uses a shared tree to
distribute information about active sources. Depending on the configuration options, the
traffic can remain on the shared tree or switch over to an optimized source distribution tree.
As multicast traffic starts to flow down the shared tree, routers along the path determine if
there is a better path to the source. If a more direct path exists, then the router closest to the
receiver sends ajoin message toward the source and then reroutes the traffic along this path.
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As stated above, PIM-SM relies on an underlying topol ogy-gathering protocol to populate a
routing table with routes. Thisrouting tableis called the Multicast Routing Information Base
(MRIB). Theroutesin thistable can be taken directly from the unicast routing table, or it can
be different and provided by a separate routing protocol such as MBGP. Regardless of how
itiscreated, the primary role of the MRIB in the PIM-SM protocol isto provide the next hop
router along a multicast-capabl e path to each destination subnet. The MRIB is used to
determine the next hop neighbor to whom any PIM join/prune message is sent. Data flows
along the reverse path of the join messages. Thus, in contrast to the unicast RIB that specifies
the next hop that a data packet would take to get to some subnet, the MRIB gives reverse-path
information, and indicates the path that a multicast data packet would take from its origin
subnet to the router that has the MRIB.

Note: For proper functioning of the PIM protocol, multicast data packets need to be received
by the CPM CPU. Therefore CPM Filters and Management Access Filters must be
configured to allow forwarding of multicast data packets.

PIM-SM Functions

Phase One

86

PIM-SM functionsin three phases:

¢ Phase One
¢ Phase Two
e Phase Three

In this phase, amulticast receiver expressesits interest in receiving traffic destined for a
multicast group. Typicaly it doesthisusing IGMP or MLD, but other mechanisms might also
serve this purpose. One of thereceiver’slocal routersis elected as the DR for that subnet.
When the expression of interest isreceived, the DR sendsaPIM join message towardsthe RP
for that multicast group. Thisjoin messageisknown asa (*,G) join because it joins group G
for al sourcesto that group. The (*,G) join travel s hop-by-hop towards the RP for the group,
and in each router it passes through the multicast tree state for group G is instantiated.
Eventually the (*,G) join either reaches the RP or reaches arouter that already has (*,G) join
statefor that group. When many receiversjoin the group, their join messages converge onthe
RP and form a distribution tree for group G that isrooted at the RP. Thisis known asthe RP
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tree and is also known as the shared tree because it is shared by all sources sending to that
group. Join messages are resent periodically aslong as the receiver remains in the group.
When all receivers on aleaf-network |eave the group, the DR will send aPIM (*,G) prune
message towards the RP for that multicast group. However if the prune message is not sent
for any reason, the state will eventually time ouit.

A multicast data sender starts sending data destined for amulticast group. The sender’ slocal
router (the DR) takes those data packets, unicast-encapsul ates them, and sends them directly
to the RP. The RP receives these encapsul ated data packets, removes the encapsulation, and
forwards them onto the shared tree. The packets then follow the (*,G) multicast tree state in
the routers on the RP tree, being replicated wherever the RP tree branches, and eventually
reaching all the receiversfor that multicast group. The process of encapsulating data packets
to the RP is called registering, and the encapsulation packets are known as PIM register
packets.

At the end of phase one, multicast traffic isflowing encapsul ated to the RP, and then natively
over the RP tree to the multicast receivers.

Phase Two

In this phase, register-encapsulation of data packetsis performed. However, register-
encapsulation of data packets is unsuitable for the following reasons:

«  Encapsulation and de-encapsul ation can be resource intensive operationsfor arouter
to perform depending on whether or not the router has appropriate hardware for the
tasks.

* Traveling to the RP and then back down the shared tree can cause the packetsto
travel arelatively long distance to reach receivers that are close to the sender. For
some applications, increased latency is unwanted.

Although register-encapsulation can continue indefinitely, for these reasons, the RP will
normally switch to native forwarding. To do this, when the RP receives aregister-

encapsul ated data packet from source S on group G, it will normally initiate an (S,G) source-
specific join towards S. Thisjoin message travels hop-by-hop towards S, instantiating (S,G)
multicast tree state in the routers along the path. (S,G) multicast tree state is used only to
forward packets for group G if those packets come from source S. Eventually thejoin
message reaches S's subnet or arouter that already has (S,G) multicast tree state, and then
packetsfrom S start to flow following the (S,G) tree state towards the RP. These data packets
can also reach routers with (*,G) state along the path towards the RP - if so, they can short-
cut onto the RP tree at this point.
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Phase Three

88

While the RP isin the process of joining the source-specific tree for S, the data packets will
continue being encapsulated to the RP. When packets from S also start to arrive natively at
the RP, the RP will be receiving two copies of each of these packets. At this point, the RP
starts to discard the encapsul ated copy of these packets and it sends a register-stop message
back to S's DR to prevent the DR unnecessarily encapsulating the packets. At the end of
phase 2, traffic will beflowing natively from S along asource-specific treeto the RPand from
there along the shared tree to the receivers. Where the two trees intersect, traffic can transfer
from the shared RP tree to the shorter source tree.

Note: A sender can start sending before or after a receiver joins the group, and thus, phase
two may occur before the shared tree to the receiver is built.

In this phase, the RP joins back towards the source using the shortest path tree. Although
having the RP join back towards the source removes the encapsul ation overhead, it does not
completely optimize the forwarding paths. For many receivers the route via the RP can
involve asignificant detour when compared with the shortest path from the source to the
receiver.

To obtain lower latencies, arouter on the receiver’s LAN, typically the DR, may optionally
initiate atransfer from the shared tree to a source-specific shortest-path tree (SPT). To do this,
it issues an (S,G) Join towards S. This instantiates state in the routers along the path to S.
Eventually thisjoin either reaches S's subnet or reaches arouter that already has (S,G) state.
When this happens, data packetsfrom S start to flow following the (S,G) state until they reach
thereceiver.

At this point the receiver (or arouter upstream of the receiver) will be receiving two copies
of the data - one from the SPT and one from the RPT. When the first traffic startsto arrive
from the SPT, the DR or upstream router starts to drop the packets for G from Sthat arrive
viathe RP tree. In addition, it sends an (S,G) prune message towards the RP. The prune
message travel s hop-by-hop instantiating state along the path towards the RP indicating that
traffic from Sfor G should NOT be forwarded in this direction. The prune message is
propagated until it reaches the RP or arouter that still needs the traffic from Sfor other
receivers.

By now, the receiver will be receiving traffic from S along the shortest-path tree between the
receiver and S. In addition, the RP is receiving the traffic from S, but thistraffic is no longer
reaching the receiver along the RP tree. Asfar asthe receiver is concerned, thisisthe final
distribution tree.
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Encapsulating Data Packets in the Register Tunnel

Conceptualy, the register tunnel is an interface with asmaller MTU than the underlying IP
interface towards the RP. | P fragmentation on packets forwarded on the register tunnel is
performed based upon this smaller MTU. The encapsulating DR can perform path-MTU
discovery to the RP to determine the effective MTU of the tunnel. This smaller MTU takes
both the outer IP header and the PIM register header overhead into consideration.

PIM Bootstrap Router Mechanism

For proper operation, every PIM-SM router within a PIM domain must be able to map a
particular global-scope multicast group address to the same RP. If thisis not possible, then
black holes can appear (thisis where some receivers in the domain cannot receive some
groups). A domain in this context is a contiguous set of routers that all implement PIM and
are configured to operate within a common boundary.

The bootstrap router (BSR) mechanism provides away in which viable group-to-RP
mappings can be created and distributed to al the PIM-SM routersin adomain. Each
candidate BSR originates bootstrap messages (BSMs). Every BSM containsa BSR priority
field. Routers within the domain flood the BSMs throughout the domain. A candidate BSR
that hears about a higher-priority candidate BSR suppresses its sending of further BSMs for
aperiod of time. The single remaining candidate BSR becomesthe elected BSR anditsBSMs
inform the other routers in the domain that it is the elected BSR.

Itisadaptive, meaning that if an RP becomesunreachable, it will be detected and the mapping
tables will be modified so the unreachable RP is ho longer used and the new tables will be
rapidly distributed throughout the domain.

PIM-SM Routing Policies

Multicast traffic can be restricted from certain source addresses by creating routing policies.
Join messages can be filtered using import filters. PIM join policies can be used to reduce
denial of service attacks and subsequent PIM state explosion in the router and to remove
unwanted multicast streams at the edge of the network before it is carried across the core.
Route policies are created in the config>r outer >policy-options context. Join and register
route policy match criteriafor PIM-SM can specify the following:

* Router interface or interfaces specified by name or |P address.
* Neighbor address (the source addressin the I P header of thejoin and prune message).
e Multicast group address embedded in the join and prune message.
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e Multicast source address embedded in the join and prune message.

Join policies can be used to filter PIM join messages so no *,G or S,G state will be created on
the router.

Table 8: Join Filter Policy Match Conditions

Match Condition Matches the:

Interface RTR interface by name

Neighbor The neighbors source address in the | P header
Group Address Multicast Group address in the join/prune message
Source Address Source address in the join/prune message

PIM register message are sent by the first hop designated router that has a direct connection
to the source. This serves adual purpose:

* Notifiesthe RP that a source has active data for the group

« Ddliversthe multicast stream in register encapsulation to the RP and its potential
receivers.

* If no one has joined the group at the RP, the RP will ignore the registers.

In an environment where the sources to particular multicast groups are always known, it is
possibleto apply register filters at the RP to prevent any unwanted sources from transmitting
multicast stream. Y ou can apply these filters at the edge so that register data does not travel
unnecessarily over the network towards the RP.

Table 9: Register Filter Policy Match Conditions

Match Condition Matches the:

Interface RTR interface by name

Group Address Multicast Group address in the join/prune message
Source Address Source address in the join/prune message
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Reverse Path Forwarding Checks

Multicast implements a reverse path forwarding check (RPF). RPF checks the path that
multicast packets take between their sources and the destinations to prevent loops. Multicast
requiresthat an incoming interfaceis the outgoing interface used by unicast routing to reach
the source of the multicast packet. RPF forwards a multicast packet only if it isreceived on
an interface that is used by the router to route to the source.

If the forwarding paths are modified dueto routing topol ogy changesthen any dynamicfilters
that may have been applied must be re-evaluated. If filters are removed then the associated
alarms are also cleared.

Anycast RP for PIM-SM

Theimplementation of Anycast RPfor PIM-SM environments enabl e fast convergence when
aPIM rendezvous point (RP) router fails by allowing receivers and sources to rendezvous at
the closest RP. It allows an arbitrary number of RPs per group in asingle shared-tree protocol
Independent Multicast-Sparse Mode (PIM-SM) domain. Thisis, in particular, important for
triple play configurations that opt to distribute multicast traffic using PIM-SM, not SSM. In
this case, RP convergence must be fast enough to avoid the loss of multicast streams which
could causeloss of TV delivery to the end customer.

Anycast RP for PIM-SM environmentsis supported in the base routing/PIM-SM instance of
the service router. Thisfeature is supported in Layer 3-VPRN instances that are configured
with PIM.

Implementation

The Anycast RP for PIM-SM implementation is defined in draft-ietf-pim-anycast-rp-03,
Anycast-RP using PIM, and is similar to that described in RFC 3446, Anycast RP Mechanism
Using PIM and MSDP, and extends the register mechanism in PIM so Anycast RP
functionality can be retained without using Multicast Source Discovery Protocol (MSDP)
(see Multicast in Virtual Private Networks).

The mechanism works as follows:

e AnIPaddressis chosen to use as the RP address. This addressis statically
configured, or distributed using adynamic protocol, to all PIM routersthroughout the
domain.

* A set of routersin the domain are chosen to act as RPs for this RP address. These
routers are called the Anycast-RP set.
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e Eachrouter in the Anycast-RP set is configured with aloopback interface using the
RP address.

e Each router in the Anycast-RP set also needs a separate | P address to be used for
communication between the RPs.

e TheRP address, or aprefix that covers the RP address, is injected into the unicast
routing system inside of the domain.

e Eachrouter inthe Anycast-RP set isconfigured with the addresses of all other routers
in the Anycast-RP set. This must be consistently configured in all RPs in the set.

Figure 1: Anycast RP for PIM-SM Implementation Example

S1 RP1 RP2 RP3 S2

A

R1A R1B R2

088G271

Assume the scenario in Figure 1 is completely connected where R1A, R1B, and R2 are
receivers for agroup, and S1 and S2 send to that group. Assume RP1, RP2, and RP3 are all
assigned the same I P address which is used as the Anycast-RP address (for example, the IP
addressis RPA).

Note: The address used for the RP address in the domain (the Anycast-RP address) must
=) | be different than the addresses used by the Anycast-RP routers to communicate with each
other.

The following procedure is used when S1 starts sourcing traffic:

1. Sl sendsamulticast packet.

2. TheDRdirectly attached to S1 formsaPIM register message to send to the Anycast-
RP address (RPA). The unicast routing system deliversthe PIM register message to
the nearest RP, in this case RP1A.

3. RPLlreceivesthe PIM register message, de-encapsulates it, and sends the packet
down the shared-tree to get the packet to receivers R1A and R1B.

4. RPLlisconfigured with RP2 and RP3's | P address. Because the register message did
not come from one of the RPsin the anycast-RP set, RP1 assumes the packet came
from aDR. If the register message is not addressed to the Anycast-RP address, an
error has occurred and it should be rate-limited logged.
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5. RP1 sends acopy of the register message from S1's DR to both RP2 and RP3. RP1
uses its own | P address as the source address for the PIM register message.

6. RP1 may join back to the source-tree by triggering a(S1,G) Join message toward S1;
however, RP1 must create (S1,G) state.

7. RP2receivesthe register message from RPL, de-encapsulatesit, and also sends the
packet down the shared-tree to get the packet to receiver R2.

8. RP2 sends aregister-stop message back to the RP1. RP2 may wait to send the
register-stop messageif it decidesto join the source-tree. RP2 should wait until it has
received data from the source on the source-tree before sending the register-stop
message. If RP2 decidesto wait, the register-stop message will be sent when the next
register isreceived. If RP2 decides not to wait, the register-stop messageis sent now.

9. RP2may join back to the source-tree by triggering a(S1,G) Join message toward S1;
however, RP2 must create (S1,G) state.

10. RP3 receives the register message from RP1, de-encapsulatesit, but since there are
no receivers joined for the group, it can discard the packet.

11. RP3 sends aregister-stop message back to the RP1.

12. RP3creates(S1,G) state so when areceiver joinsafter S1 startssending, RP3 canjoin
quickly to the source-tree for S1.

13. RP1 processes the register-stop message from each of RP2 and RP3. RP1 may cache
on a per-RP/per-(S,G) basis the receipt of register-stop message messages from the
RPsin the anycast-RP set. This option is performed to increase the reliability of
register message delivery to each RP. When this option is used, subsequent register
messages received by RP1 are sent only to the RPsin the Anycast-RP set which have
not previously sent register-stop message messages for the (S,G) entry.

14. RP1 sends aregister-stop message back to the DR the next time aregister messageis
received from the DR and (when the option in the last bullet isin use) if all RPsin
the Anycast-RP set have returned register-stop messages for a particular (S,G) route.

The procedure for S2 sending follows the same steps as above, but it is RP3 which sends a
copy of the register originated by S2's DR to RP1 and RP2. Therefore, this example shows
how sources anywhere in the domain, associated with different RPs, can reach al receivers,
also associated with different RPs, in the same domain.

Distributing PIM Joins over Multiple ECMP Paths

Commonly used multicast |oad-balancing method is per bandwidth/round robin, but the
interface in an ECMP set can also be used for a particular channel to be predictable without
knowing anything about the other channels using the ECMP set.
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The mc-ecmp-hashing-enabled command enables PIM joins to be distributed over the
multiple ECMP paths based on a hash of Sand G. When alink inthe ECMP set isremoved,
the multicast streams that were using that link are re-distributed over the remaining ECMP
links using the same hash algorithm. When alink is added to the ECMP set, new joins may
be all ocated to the new link based on the hash algorithm. Existing multicast streamsusing the
other ECMP links stay on those links until they are pruned, unlesstherebalance optionis
specified.

The default is no mc-ecmp-hashing-enabled, which means that the use of multiple ECMP
paths (if enabled at the config>ser vice>vprn context) is controlled by the existing
implementation and CLI commands, that is, mc-ecmp-balance.

The mc-ecmp-hashing-enabled command and the mc-ecmp-balance command cannot be
used together in the same context.

To achieve distribution of streams across the ECMP links, following are the hashings steps:

For agiven S, G get al possible nHops.

Sort these nHops based on nhops address.

xor Sand G addresses.

Hash the xor address over number of pim next hops.

Use the hash value obtained in step 4, and get that element, in the sorted list, we
obtained in step 2 as the preferred nHop.

6. If thiselement isnot available/is not a PIM Next hop (PIM neighbor), the next
available next hop is chosen.

a kM v D PE

The following example displays PIM status indicating ECMP Hashing is disabled:

*B:BB# show router 100 pim status

Admin State : Up
Oper State : Up
IPv4 Admin State : Up
IPv4 Oper State : Up
BSR State : Accept Any

Elected BSR

Address : None
Expiry Time : N/A
Priority : N/A
Hash Mask Length : 30

Up Time : N/A
RPF Intf towards E-BSR : N/A

Candidate BSR
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Admin State : Down
Oper State : Down
Address : None
Priority : 0
Hash Mask Length : 30

Candidate RP

Admin State : Down
Oper State : Down
Address : 0.0.0.0
Priority : 192
Holdtime : 150
SSM-Default-Range : Enabled
SSM-Group-Range
None
MC-ECMP-Hashing : Disabled
Policy : None
RPF Table : rtable-u
Non-DR-Attract-Traffic : Disabled

*B:BB>configs>service>vprn>pim# no mc-ecmp-balance mc-ecmp-balance mc-ecmp-balance-
hold
*B:BB>config>service>vprn>pim# no mc-ecmp-balance
*B:BB>configs>servicesvprn>pim# mc-ecmp-mc-ecmp-balance mc-ecmp-balance-hold mc-ecmp-
hashing-enabled
*B:BB>config>services>vprn>pim# mc-ecmp-hashing-enabled
*B:BB>configs>service>vprn>pim# info
apply-to all
rp
static
address 3.3.3.3
group-prefix 224.0.0.0/4
exit
exit
bsr-candidate
shutdown
exit
rp-candidate
shutdown
exit
exit
no mc-ecmp-balance
mc-ecmp-hashing-enabled

*B:BB>configsservices>vprn>pim#

apply-to - Create/remove interfaces in PIM
[no] import - Configure import policies
[no] interface + Configure PIM interface

[no] mc-ecmp-balance - Enable/
Disable multicast balancing of traffic over ECMP links
[no] mc-ecmp-balanc* - Configure hold time for multicast balancing over ECMP links
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[no] mc-ecmp-hashin* - Enable/
Disable hash based multicast balancing of traffic over ECMP links

[no] non-dr-attract* - Enable/disable attracting traffic when not DR
rp + Configure the router as static or Candidate-RP
[no] shutdown - Administratively enable or disable the operation of PIM

[no] spt-switchover* -

Configure shortest path tree (spt tree) switchover threshold for a group prefix
[no] ssm-default-ra* - Enable the disabling of SSM Default Range

[no] ssm-groups + Configure the SSM group ranges

The following example shows distribution of PIM joins over multiple ECMP paths.

*A:BA# show router 100 pim group

Group Address Type Spt Bit Inc Intf No.Oifs
Source Address RP

225.1.1.1 (S,G) spt to_CO 1
170.0.100.33 10.20.1.6

225.1.1.2 (S,G) spt to_C3 1
170.0.100.33 10.20.1.6

225.1.1.3 (sS,G) spt to C2 1
170.0.100.33 10.20.1.6

225.1.1.4 (S,G) spt to_C1 1
170.0.100.33 10.20.1.6

225.1.1.5 (S,G) spt to_CO 1
170.0.100.33 10.20.1.6

225.1.1.6 (s,G) spt to C3 1
170.0.100.33 10.20.1.6

225.2.1.1 (s,G) spt to CO 1
170.0.100.33 10.20.1.6

225.2.1.2 (S,G) spt to_C3 1
170.0.100.33 10.20.1.6

225.2.1.3 (S,G) spt to_C2 1
170.0.100.33 10.20.1.6

225.2.1.4 (sS,G) spt to C1 1
170.0.100.33 10.20.1.6

225.2.1.5 (S,G) spt to_CO 1
170.0.100.33 10.20.1.6

225.2.1.6 (S,G) spt to_C3 1
170.0.100.33 10.20.1.6

225.3.1.1 (S,G) spt to_CO 1
170.0.100.33 10.20.1.6

225.3.1.2 (sS,G) spt to_C3 1
170.0.100.33 10.20.1.6

225.3.1.3 (S,G) spt to_C2 1
170.0.100.33 10.20.1.6

225.3.1.4 (S,G) spt to_C1 1
170.0.100.33 10.20.1.6

225.3.1.5 (s,G) spt to_CO 1
170.0.100.33 10.20.1.6
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225.3.1.6 (S,G) spt to_C3 1
170.0.100.33 10.20.1.6

225.4.1.1 (S,G) spt to_CO 1
170.0.100.33 10.20.1.6

225.4.1.2 (S,G) spt to_C3 1
170.0.100.33 10.20.1.6

225.4.1.3 (S,G) spt to_C2 1
170.0.100.33 10.20.1.6

225.4.1.4 (S,G) spt to_C1 1
170.0.100.33 10.20.1.6

225.4.1.5 (S,G) spt to_CO 1
170.0.100.33 10.20.1.6

225.4.1.6 (S,G) spt to_C3 1
170.0.100.33 10.20.1.6

PIM Interface on IES Subscriber Group Interfaces

PIM on a subscriber group interface allows for SAP-level replication over an ESM Group
interface by establishing PIM adjacency to a downstream router. Figure 2 depicts the model:

Figure 2: PIM Interface on IES Subscriber Group Interface
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On an |ES subscriber-interface, an Ethernet SAP is configured (LAG or physical port). On
the SAP, a static-host is configured for connectivity to downstream Layer 3 aggregation
devices (including PIM adjacency) while multiple default-hosts can be configured for
subscriber traffic. Single SAP with a single static-host per group interface is supported to
establish PIM adjacency on a given subscriber group interface. Both IPv4 PIM ASM and
SSM are supported.

Feature cavedts.

98

Only IPv4 PIM is supported with a single static host used to form aPIM interface
under a group interface. Using multiple hosts or non-static hosts is not supported.
Configuring |Pv6-rel ated parametersin configur e>r outer >pim=>inter face group-ift
is not blocked, but takes no effect.

config>router>pim>apply-to configuration does not apply to PIM interfaces on
| ES subscriber group interfaces.

PIM on group interfaces is not supported in VPRN context.
Extranet is not supported.

Locally attached receivers are not supported (no IGMP/MLD and PIM mix in OIF
list).

Default anti-spoofing must be configured (IP+MAC).

A subscriber profile with pim-policy enabled cannot combine with the following
policies (config>subscr-mgmt>sub-pr of):

— [no] host-tracking — Apply a host tracking policy

— [no] igmp-policy — Apply an IGMP policy

— [no] mid-policy — Apply an MLD policy

— [no] nat-policy — Apply aNAT policy

— [no] sub-mcac-policy — Apply a subscriber MCAC policy (MCAC policy can
be used when configured in PIM interface context)

Thefeatureis supported on IOM3-XP or newer line cards. When enabling the feature

on older hardware, joins may be accepted and an outgoing interface may be created

for the group, but traffic will not be sent out on egress because no OIF is created in

forwarding.
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Multicast Only Fast Reroute (MOFRR)

With large scale multicast deployments, alink or nodal failure impacts multiple subscribers
or a compl ete region/segment of receivers. This failure interrupts the receiver client
experience. Besides the impact on user experience, though multicast client applications may
buffer streamsfor short period of time, theloss of stream datamay trigger unicast request for
the missing stream datato the source in certain middleware implementations. Those requests
can overload the network resources, if atraffic loss persists for a prolonged period.

To minimize service interruption to end-users and protect the network from sudden surge of
unicast requests, SR OS implements a fast failover scheme for native I P networks. SR OS
MoFRR implementation isbased on http://tools.ietf.org/html/draft-karan-mofrr-02 and relies
on:

« Sending aJOIN to aprimary and a single standby upstream nodes over disjoined
paths.

« Fast failover to a standby stream upon detection of afailure.

The functionality relies on failure detection on the primary path to switch to forwarding the
traffic from the standby path. The traffic failure can happen with or without physical links or
nodes going down. Various mechanisms for link/node failure detections are supported;
however, to achieve best performance and resilience, it is recommended to enable MOFRR
on every node in the network and use hop-by-hop BFD for fast link failure or data plane
failure detection on each upstream link. Without BFD, the PIM adjacency loss or route
change could be used to detect traffic failure. Figure 3 and Figure 4 depict MOFRR behavior.

Figure 3: MoFRR Steady State No Failure
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Figure 4: MoFRR Switch to Standby Stream on a Link Failure
P1 P2 PE2
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Primary IIF Failure Unblock Standby IIF

PE3 detects a link failure between P4-PE3 and switches to the standby stream

The MoFRR functionality on SR OS routers supports the following:

¢ |Pv4 link/node failure protection in global routing instance.
* Rosen PIM SSM with MDT SAFI
e Active and asingle standby stream JOINs L3 over digoint ECMP paths

« Active and asingle standby stream JOINs over |SIS/OSPF Loop Free Alternative
paths.

*  When enabled, MoFRR isenabled on all regular PIM interfaces supporting MoFRR
for al multicast streams. Tunnel interfaces are ignored.

IPv6 PIM models

IPv6 multicast enables multicast applications over native |Pv6 networks. There are two
service models: Any Source Multicast (ASM) and Source Specific Multicast (SSM) which
includes PIM SSM and MLD (see MLD Overview). SSM does not require source discovery
and only supports single source for a specific multicast stream. Asaresult, SSM is easier to
operate in alarge scale deployment that uses the one-to-many service model.
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PIM SSM
The IPv6 address family for SSM model is supported. Thisincludes the ability to choose
which RTM table to use (unicast RTM, multicast RTM, or both). OSPF3, 1S-1S and static-
route have extensions to support submission of routes into the |Pv6 multicast RTM.
PIM ASM

IPv6 PIM ASM issupported. All PIM ASM related functions such as bootstrap router, RP,
etc., support both IPv4 and 1Pv6 address-families. IPv6 specific parameters are configured
under configur e>router >pim>r p>ipv6.

Embedded RP

Thedetailed protocol specification isdefined in RFC 3956, Embedding the Rendezvous Point
(RP) Addressin an IPv6 Multicast Address. This RFC describes a multicast address
alocation policy in which the address of the RP is encoded in the IPv6 multicast group
address, and specifies a PIM-SM group-to-RP mapping to use the encoding, leveraging, and
extending unicast-prefix-based addressing. This mechanism not only provides asimple
solution for IPv6 inter-domain ASM but can be used as a ssimple solution for IPv6 intra-
domain ASM with scoped multicast addresses aswell. It can also be used as an automatic RP
discovery mechanism in those deployment scenarios that would have previously used the
Bootstrap Router protocol (BSR).
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Configuring PIM with CLI

This section provides information to configure PIM using the command line interface.

Topicsin this section include:

PIM Configuration Overview
Basic PIM Configuration
Configuring PIM Parameters
Disabling PIM

PIM Configuration Overview

PIM is not enabled by default. When PIM is enabled, datais forwarded to network segments
with active receivers that have explicitly requested the multicast group. When enabled, at
least one interface must be specified in the PIM context as PIM is an interface function.
Creating an interface enables PIM.

Basic PIM Configuration

Perform the following basic PIM configuration tasks:

Enable PIM (required)

Add interfaces so the protocol establishes adjacencies with the neighboring routers
(required)

Configure away to calculate group-to-RP mapping (required) by either:
— Static group-to-RP mapping
— Enable Candidate RP/Bootstrap mechanism on some routers.

Enable unicast routing protocols to learn routes towards the RP/source for reverse
path forwarding (required)

Add SSM ranges (optional)
Enable Candidate BSR (optional)
Enable Candidate RP (optional)
Change hello interval (optional)

Configure route policies (bootstrap-export, bootstrap-import, import join and
register)
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Configuring PIM Parameters

* Enabling PIM
e Configuring PIM Interface Parameters
e Importing PIM Join/Register Policies

Enabling PIM

When configuring PIM, make sure to enable PIM on all interfaces for the routing instance,
otherwise multicast routing errors can occur.

Use the following CLI syntax to enable PIM.

CLI Syntax: configs>router# pim

The following example displays the detailed output when PIM is enabled.

A:LAX>>config>router# info detail

no import join-policy
no import register-policy
apply-to none
rp
no bootstrap-import
no bootstrap-export
static
exit
bsr-candidate
shutdown
priority 0
hash-mask-len 30
no address
exit
rp-candidate
shutdown
no address
holdtime 150
priority 192
exit
exit
no shutdown
exit

A:LAX>>config>system#
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Configuring PIM Interface Parameters

The following example displays the command usage to configure PIM interface parameters:
Example: :LAX>config>router# pim

:LAX>config>router>pim# interface "system"
:LAX>config>router>pim>if# exit
:LAX>config>router>pim# interface "lax-vls"
:LAX>config>router>pim>if# exit
:LAX>config>router>pim# interface "lax-sjc"
:LAX>config>router>pim>if# exit
:LAX>config>router>pim# interface "pl-ix"
:LAX>config>router>pim>if# exit
:LAX>config>router>pim# rp

:LAX>config>router>pim>rp# static
:LAX>config>routers>pim>rp>static# address 2.22.187.237
:LAX>config>routers>..>address# group-prefix
224.24.24.24/32
A:LAX>configs>routers>pim>rp>static>address# exit
A:LAX>configs>routers>pim>rp>static# exit
A:LAX>config>router>pim>rp# exit
A:LAX>configs>routers>pim#

i B B B i i

The following example displays the PIM configuration:

A:LAX>config>router>pim# info
interface "system"
exit
interface "lax-vls"
exit
interface "lax-sjc"
exit
interface "pl-ix"
exit
rp
static
address 2.22.187.237
group-prefix 224.24.24.24/32
exit
address 10.10.10.10
exit
exit
bsr-candidate
shutdown
exit
rp-candidate
shutdown
exit
exit

A:LAX>config>router>pim#
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Example: :SJC>config>router# pim

:8JC>config>router>pim# interface "system"
:8JC>config>router>pim>if# exit
:8JC>config>router>pim# interface "sjc-lax"
:8JC>config>router>pim>if# exit
:8JC>config>router>pim# interface "sjc-nyc"
:8JC>config>router>pim>if# exit
:S8JC>config>router>pim# interface "sjc-sfo"
:S8JC>config>router>pim>if# exit
:SJC>config>router>pim# rp

:SJC>config>router>pim>rp# static
:S8JC>config>router>pim>rp>static# address 2.22.187.237
:S8JC>config>router>pim>rp>static>address# group-prefix
224.24.24.24/32
A:SJC>configs>routers>pim>rp>static>address# exit
A:SJC>config>routers>pim>rp>staticH# exit
A:SJC>configs>router>pim>rp# exit
A:SJC>config>router>pim#

i B B i

A:SJC>config>router>pim# info
interface "system"
exit
interface "sjc-lax"
exit
interface "sjc-nyc"
exit
interface "sjc-sfo"
exit
rp

static
address 2.22.187.237
group-prefix 224.24.24.24/32
exit
exit
bsr-candidate
shutdown
exit
rp-candidate
shutdown
exit

A:SJC>config>router>pim#

Example: :MV>config>router# pim
:MV>configsrouter>pim# interface "system"
:MVs>configsrouters>pim>if# exit
:MVs>configsrouter>pim# interface "mv-sfo"
:MV>configsrouter>pim>if# exit
:MV>configsrouter>pim# interface "mv-vlc"
:MV>configsrouters>pim>if# exit

:MV>configsrouter>pim# interface "p3-ix"

oo
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A:MV>configsrouters>pim>if# exit
A:MVs>configsrouterspim# rp
A:MV>configsrouter>pim>rp# static
A:MVs>configsrouters>pim>rp>static# address 2.22.187.237
A:MV>configsrouters>pimsrp>static>address# group-prefix
224.24.24.24/32
A:MVs>configsrouters>pims>rp>static>address# exit
A:MVs>configsrouters>pim>rp>static#
A:MVs>configsrouters>pim>rp# exit
A:MV>configsrouter>pim#

A:MVsconfigsrouter>pim# info
interface "system"
exit
interface "mv-sfo"
exit
interface "mv-vlc"
exit
interface "p3-ix"
exit
rp
static
address 2.22.187.237
group-prefix 224.24.24.24/32
exit
exit
bsr-candidate
address 2.22.187.236
no shutdown
exit
rp-candidate
address 2.22.187.236
no shutdown
exit

A:MV>configsrouter>pim#

Example: :SFO>config>router# pim

:SFO>config>router>pim# interface "system"
:SFO>config>router>pim>if# exit
:SFO>config>router>pim# interface "sfo-sfc"
:SFO>config>router>pim>if# exit
:SFO>config>router>pim# interface "sfo-was"
:SFO>config>router>pim>if# exit
:SFO>config>router>pim# interface "sfo-mv"
:SFO>config>router>pim>if# exit
:SFO>config>router>pim# rp

:SFO>config>router>pim>rp# static
:SFO>config>router>pim>rp>static# address 2.22.187.237
:SFO>config>router>pim>rp>static>address# group-prefix
224.24.24.24/32

oo oo
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A:SFO>config>routers>pims>rp>static>address# exit
A:SFO>config>routers>pim>rp>staticH# exit
A:SFO>configs>routers>pim>rp # exit
A:SFO>configs>router>pim#

A:SFO>config>routers>pim# info

interface
exit
interface
exit
interface
exit
interface
exit

rp

static

"system"
"sfo-sjc"
"sfo-was"

"sfo-mv"

address 2.22.187.237

group-prefix 224.24.24.24/32

exit

exit

bsr-candidate
address 2.22.187.239
no shutdown

exit

rp-candidate
address 2.22.187.239
no shutdown

exit

A:SFO>config>router>pim#

Example:

oo oo

:WAS>config>router# pim

:WAS>config>router>pim# interface "system"
:WAS>config>router>pim>if# exit
:WAS>config>router>pim# interface "was-sfo"
:WAS>config>router>pim>if# exit
:WAS>config>router>pim# interface "was-vlc"
:WAS>config>router>pim>if# exit
:WAS>config>router>pim# interface "p4-ix"
:WAS>config>router>pim>if# exit
:WAS>config>router>pim# rp

:WAS>config>router>pim>rp# static
:WAS>config>router>pim>rp>static# address 2.22.187.237
:WAS>config>router>pim>rp>static>address# group-prefix

224.24.24.24/32
A:WAS>configs>routers>pims>rp>static>address# exit
A:WAS>config>routers>pim>rp>staticH# exit
A:WAS>config>router>pim>rp# bsr-candidate
A:WAS>configs>routers>pims>rps>bsr-cand# address

2.22.187.240
A:WAS>config>router>pims>rp>bsr-cand# no shutdown
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A:WAS>configs>routerspimsrpsbsr-cand# exit
A:WAS>configs>routers>pims>rp# exit
A:WAS>config>router>pim#

A:WAS>config>routers>pim# info
interface "system"
exit
interface "was-sfo"
exit
interface "was-vlc"
exit
interface "p4-ix"
exit
rp
static
address 2.22.187.237
group-prefix 224.24.24.24/32
exit
exit
bsr-candidate
address 2.22.187.240
no shutdown
exit
rp-candidate
address 2.22.187.240
no shutdown
exit

A:WAS>config>router>pim#

Importing PIM Join/Register Policies

The import command provides a mechanism to control the (*,G) and (S,G) state that gets
created on arouter. Import policiesare defined in the config>r outer >policy-options context.

Note: In the import policy, if an action is not specified in the entry then the default-action
=) | takes precedence. If no entry matches then the default-action also takes precedence. If no
default-action is specified, then the default default-action is executed.

Use the following commands to configure PIM parameters:
CLI Syntax: config>router# pim

import {join-policy|register-policy} [policy-name
[.. policy-namel
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Thefollowing exampl e displaysthe command usageto apply the policy statement which does
not allow join messages for group 229.50.50.208/32 and source 192.168.0.0/16 but allows
join messages for 192.168.0.0/16, 229.50.50.208 (refer to the Configuring Route Policy
Components section of the Unicast Routing Protocols guide).

Example: configs>router# pim
config>router>pim# import join-policy "foo"
config>router>pim# no shutdown

The following example displays the PIM configuration:

A:LAX>configs>router>pim# info
import join-policy "foo"
interface "system"
exit
interface "lax-vls"
exit
interface "lax-sjc"
exit
interface "pl-ix"
exit
rp
static
address 2.22.187.237
group-prefix 224.24.24.24/3
exit
address 10.10.10.10
exit
exit
bsr-candidate
shutdown
exit
rp-candidate
shutdown
exit

A:LAX>config>router>pim#

Disabling PIM

Use the following CLI syntax to disable PIM.

CLI Syntax: config>router#
pim
shutdown

The following example displays the command usage to disable multicast:
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Example: configsrouter# pim
config>router>pim# shutdown
config>router>pim# exit

The following example displays the configuration output:

A:LAX>config>router# info

shutdown
import join-policy "foo"
interface "system"
exit
interface "lax-sjc"
exit
interface "lax-vls"
exit
interface "pl-ix"
exit
rp
static
address 2.22.187.237
group-prefix 224.24.24.24/32
exit
address 10.10.10.10
exit
exit
bsr-candidate
shutdown
exit
rp-candidate
shutdown
exit

A:LAX>config>router#
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PIM Configuration Command Reference

Command Hierarchies

e Configuration Commands

Configuration Commands

config
— router
— [no] pim

— apply-to{ies|non-ies|all | none}

— [no] enable-mdt-spt

— import {join-policy | register-policy} policy-name .. policy-name]

— noimport {join-policy | register-policy}

— [no] interface ip-int-name
— assert-period assert-period
— no assert-period
— [no] bfd-enable[ipv4 | ipv6]
— [no] bsm-check-rtr-alert
— hello-interval hello-interval
— no hello-interval
— hello-multiplier deci-units
— no hello-multiplier
— [no] improved-assert
— [no] instant-prune-echo
— [no] ipv4-multicast-disable
— [no] ipv6-multicast-disable
— max-groups value
— NO max-groups
— multicast-senders{auto | always | never}
— no multicast-senders
— [no] p2mp-ldp-tree-join [ipv4] [ipv6]
— priority dr-priority
— nopriority
— [no] shutdown
— sticky-dr [priority dr-priority]
— no sticky-dr
— three-way-hello [compatibility-mode]
— nothree-way-hello
— [no] tracking-support

— [nq] ipv4-multicast-disable

— ipv6-multicast-disable

— [no] lag-usage-optimization

— [no] mc-ecmp-balance

— mc-ecmp-balance-hold minutes
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— no mc-ecmp-balance-hold
— [no] mc-ecmp-hashing-enabled [rebalance]
— [no] multicast-fast-failover
— [no] non-dr-attract-traffic
— [no] anycast rp-ip-address
— [no] rp-set-peer ip-address
— [no] auto-rp-discovery
— bootstrap-export policy-name [.. policy-name]
— no bootstrap-export
— bootstrap-import policy-name[.. policy-name]
— no bootstrap-import
— bsr-candidate
— addressipv4-address
— noaddress
— hash-mask-len hash-mask-length
— no hash-mask-len
— priority bootstrap-priority
— nopriority
— [no] shutdown
— ipv6
— [no] anycast rp-ip-address
— [no] rp-set-peer ip-address
— bsr-candidate
— addressipv6-address
— noaddress
— hash-mask-len hash-mask-length
— no hash-mask-len
— priority bootstrap-priority
— nopriority
— [no] shutdown
— [no] embedded-rp
— [no] group-range ipv6-address/prefix-length
— [no] shutdown
— rp-candidate
— addressip-address
— noaddress
— [no] group-range { grp-ip-address/mask | grp-ip-address
netmask}
— holdtime holdtime
— no holdtime
— priority priority
— nopriority
— [no] shutdown
— dtatic
— [no] addressipv6-address
— [no] group-prefix grp-ipv6-address/prefix-length
— [no] override
— rp-candidate
— addressip-address
— noaddress
— [no] group-range{grp-ip-address/mask | grp-ip-address netmask}
— holdtime holdtime
— no holdtime
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— priority priority
— nopriority
— [no] shutdown
— static
— [no] addressip-address
— [no] group-prefix { grp-ip-address/mask | grp-ip-address
netmask}
— [no] override
— rpf-table{rtable-m | r table-u | both}
— norpf-table
— rpt6-table {rtable6-m | rtable6-u | both}
— norpt6-table
— rpfvcore
— rpfv mvpn
— rpfv core mvpn
— norpfv [core] [mvpn]
— [no] shutdown
— spt-switchover-threshold { grp-ipv4-prefix/ipva-prefix-length | grp-ipv4-prefix
netmask | grp-ipve-prefix/ipve-prefix-length} spt-threshold
— no spt-switchover -threshold { grp-ipv4-prefix/ipv4-prefix-length | grp-ipv4-prefix
netmask | grp-ipve-prefix/ipve-prefix-length}
— [no] ssm-groups
— [no] group-range{ip-prefix/mask | ip-prefix netmask}
— [no] tunnel-interface rsvp-p2mp Isp-name [sender ip-address)

Command Descriptions

Router PIM Commands

pim
Syntax [no] pim
Context config>router

Description This command configures a Protocol |ndependent Multicast (PIM) instance.

PIM isused for multicast routing within the network. Devicesin the network can receive the multicast
feed requested and non-participating routers can be pruned. The router OS supports PIM sparse mode
(PIM-SM).

Default not enabled
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interface

Syntax
Context

Description

Default

Parameters

apply-to
Syntax
Context

Description

Default

Parameters
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[no] interface ip-int-name
config>router>pim

This command creates a PIM interface.

Interface names are case-sensitive and must be unique within the group of defined IPinterfaces defined
for config router interface, config serviceiesinterface, and config serviceiessubscriber-interface
group-interface. Interface names must not be in the dotted decimal notation of an IP address. For
example, thename*“1.1.1.1" isnot alowed, but “int-1.1.1.1” is allowed. Show commands for router
interfaces use either the interface names or the I P addresses. Ambiguity can exist if an IP addressis
used as an | P address and an interface name. Duplicate interface names can exist in different router
instances, athough thisis not recommended because it may be confusing.

The no form of the command removes the IP interface and all the associated configurations.
No interfaces or names are defined within PIM.

ip-int-name — The name of the IP interface. Interface names must be unique within the group of
defined IP interfaces for config router interface, config serviceiesinterface, and config
serviceies subscriber-inter face group-inter face commands. An interface name cannot be
in the form of an |P address. If the string contains special characters (#, $, spaces, etc.), the
entire string must be enclosed within double quotes.

Values 1 to 32 aphanumeric characters.

If theip-int-name already exists, the context is changed to maintain that I Pinterface. If ip-int-
name does not exist, the interface is created and the context is changed to that interface for
further command processing.

apply-to {ies | non-ies | all | none}
config>router>pim

This command creates a PIM interface with default parameters.

If amanually created or modified interface is deleted, the interface will be recreated when
(re)processing the apply-to command and if PIM is not required on a specific interface a shutdown
should be executed.

The apply-to command isfirst saved in the PIM configuration structure. Then, all subsequent
commands either create new structures or modify the defaults as created by the apply-to command.

none (keyword)

ies— Creates al |IESinterfacesin PIM.

non-ies— Non-IES interfaces are created in PIM.
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assert-period

Syntax

Context

Description

Default

Parameters

bfd-enable

Syntax
Context

Description

Default

Parameters

enable-mdt-spt

Syntax

Context
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all — All IES and non-IES interfaces are created in PIM.

none — Removesall interfacesthat are not manually created or modified. It a'so removes explicit
no interface commands if present.

assert-period assert-period
no assert-period

config>router>pim>interface

This command configures the period for periodic refreshes of PIM Assert messages on an interface.
The no form of the command removes the assert-period from the configuration.
no assert-period

assert-period — Specifies the period for periodic refreshes of PIM Assert messages on an
interface.

Values 1 to 300 seconds

[no] bfd-enable [ipv4 | ipv6]
config>router>pim>interface

This command enables the use of 1Pv4 or | Pv6 bi-directional forwarding (BFD) to control the state of
the associated protocol interface. By enabling BFD on a given protocol interface, the state of the
protocol interface istied to the state of the BFD session between the local node and the remote node.
The parameters used for the BFD are set viathe BFD command under the IP interface.

The no form of this command removes BFD from the associated | GP protocol adjacency.
no bfd-enable

ipv4 — Enables the use of 1Pv4 bi-directional forwarding (BFD)
ipv6 — Enables the use of 1Pv6 bi-directional forwarding (BFD)

[no] enable-mdt-spt

config>router>pim
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Description This command is used to enable SPT switchover for default MDT. On enable, PIM instance resets all
MDTsand reinitiate setup.

The no form of the command disables SPT switchover for default MDT. On disable, PIM instance
resets all MDTs and reinitiate setup.

Default no enable-mdt-spt

import
Syntax import {join-policy | register-policy} [policy-name [.. policy-name]]
no import {join-policy | register-policy}
Context config>router>pim

Description This command specifies the import route policy to be used. Route policies are configured in the
config>router >policy-options context.

When an import policy is not specified, BGP routes are accepted by default. Up to five import policy
names can be specified.

The no form of the command removes the policy association from the instance.
Default no import
join-policyno import register-policy

Parameters  join-policy — Usethiscommand to filter PIM join messages which prevents unwanted multicast
streams from traversing the network.

register-policy — This keyword filters register messages. PIM register filters prevent register
messages from being processed by the RP. Thisfilter can only be defined on an RP. When a
match is found, the RP immediately sends back a register-stop message.

policy-name — The route policy name. Allowed values are any string up to 32 characterslong
composed of printable, 7-bit ASCII characters. If the string contains special characters (#, $,
spaces, etc.), the entire string must be enclosed within double quotes. Route policies are
configured in the config>r outer >policy-options context.

ipv4-multicast-disable

Syntax [no] ipv4-multicast-disable

Context configure>router>pim
configure>router>pim=>interface

Description This command administratively disables/enables PIM operation for 1Pv4.
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IPv4 multicast must be enabled to enable MLDP in-band signaling for IPv4 PIM joins; see p2mp-ldp-
tree-join.

no ipv4-multicast-disable

lag-usage-optimization

Syntax
Context

Description

Default

[no] lag-usage-optimization
configure>router>pim

This command specifies whether the router should optimize usage of the LAG such that traffic for a
given multicast stream destined to an IP interface using the LAG is sent only to the forwarding
complex that ownsthe LAG link on which it will actually be forwarded.

Changing the value causes the PIM protocol to be restarted.

If this optimization is disabled, the traffic will be sent to al forwarding complexes that own at |east
onelink inthe LAG.

Note: Changes made for multicast hashing cause Layer 4 multicast traffic to not be hashed.
This is independent of if lag-usage-optimization is enabled or disabled.

Using this command and the mc-ecmp-hashing-enabled command on mixed port speed
LAGs is not recommended, because some groups may be forwarded incorrectly.

no lag-usage-optimization

mc-ecmp-balance

Syntax
Context

Description

[no] mc-ecmp-balance
configure>router>pim

This command enables multicast balancing of traffic over ECMP links based on the number of (S, G)
distributed over each link. When enabled, each new multicast stream that needs to be forwarded over
an ECMP link is compared to the count of (S, G) aready using each link, so that the link with the
fewest (S, G) is chosen.

This command cannot be used together with the mc-ecmp-hashing-enabled command.

The no form of the command disables multicast ECMP balancing.
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mc-ecmp-balance-hold

Syntax

Context

Description

Parameters

mc-ecmp-balance-hold minutes
no mc-ecmp-balance-hold

configure>router>pim

This command configures the hold time for multicast balancing over ECMP links.

minutes — Specifiesthe hold time, in minutes, that applies after an interface has been added to the
ECMP link.

mc-ecmp-hashing-enabled

Syntax
Context

Description

Default

Parameters

[no] mc-ecmp-hashing-enabled [rebalance]
configure>router>pim

This command enables hash-based multicast balancing of traffic over ECMP links and causes PIM
joinsto be distributed over the multiple ECMP paths based on a hash of Sand G (and possibly next-
hop IP address). When alink in the ECMP set isremoved, the multicast flows that were using that link
are redistributed over the remaining ECMP links using the same hash algorithm. When alink is added
to the ECMP set new joins may be allocated to the new link based on the hash algorithm, but existing
multicast flows using the other ECMP links stay on those links until they are pruned.

Hash-based multicast balancing is supported for both IPv4 and | Pv6.

This command cannot be used together with the mc-ecmp-balance command. Using this command
and the lag-usage-optimization command on mixed port speed LAGs is not recommended, because
some groups may be forwarded incorrectly.

The no form of the command disables the hash-based multicast balancing of traffic over ECMP links.
no mc-ecmp-hashing-enabled

rebalance — Specifiesto rebalance flows to newly added linksimmediately, instead of waiting
until they are pruned.

multicast-fast-failover

Syntax
Context

Description
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[no] multicast-fast-failover
configure>router>pim

This command configures the option to enable multicast only fast failover functionality for IPv4 PIM
SSM interfacesin the global routing table instance.

The no version of this command disables MoFRR for PIM interfaces.
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PIM

no multicast-fast-failover

ipv6-multicast-disable

Syntax

Context

Description

Default

ipv6-multicast-disable

configure>router>pim
configure>router>pim>interface

This command administratively disables/enables PIM operation for 1Pv6.

IPv6 multicast must be enabled to enable MLDP in-band signaling for IPv6 PIM joins; see p2mp-ldp-
tree-join.

ipv6-multicast-disable

bsm-check-rtr-alert

Syntax
Context

Description

Default

hello-interval

Syntax

Context

Description

Default

Parameters
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[no] bsm-check-rtr-alert
config>router>pim>interface

This command enables the checking of the router alert option in the bootstrap messages received on
thisinterface.

no bsm-check-rtr-alert

hello-interval hello-interval
no hello-interval

config>router>pim>interface

This command configures the frequency at which PIM Hello messages are transmitted on this
interface.

The no form of this command reverts to the default value of the hello-interval.
30

hello-interval — Specifies the hello interval in seconds. A 0 (zero) value disables the sending of
hello messages (the PIM neighbor will never timeout the adjacency).

Values 0 to 255 seconds
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hello-multiplier

Syntax

Context

Description

Parameters

hello-multiplier deci-units
no hello-multiplier

config>router>pim>interface

This command configures the multiplier to determine the holdtime for a PIM neighbor on this
interface.

The hello-multiplier in conjunction with the hello-interval determines the holdtime for a PIM
neighbor.

deci-units — Specify the value, specified in multiples of 0.1, for the formulaused to calculate the
hello-hol dtime based on the hello-mulltiplier:

(hello-interval * hello-multiplier) / 10
This allows the PIMv2 default timeout of 3.5 seconds to be supported.

Values 20to 100
Default 35

improved-assert

Syntax
Context

Description

Default
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[no] improved-assert
config>router>pim>interface

The PIM assert process establishes aforwarder for aL AN and requiresinteraction between the control
and forwarding planes. The assert process is started when data is received on an outgoing interface
meaning that duplicate traffic is forwarded to the LAN until the forwarder is negotiated among the
routers.

When theimpr oved-assert command is enabled, the PIM assert processisdone entirely in the control
plane. The advantages are that it eliminates duplicate traffic forwarding to the LAN. It aso improves
performance since it removes the required interaction between the control and data planes.

Note: improved-assert is still fully interoperable with the draft-ietf-pim-sm-v2-new-xx,
Protocol Independent Multicast - Sparse Mode (PIM-SM): Revised, and RFC 2362, Protocol
Independent Multicast-Sparse Mode (PIM-SM), implementations. However, there may be
conformance tests that may fail if the tests expect control-data plane interaction in
determining the assert winner. Disabling the improved-assert command when performing
conformance tests is recommended.

enabled
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instant-prune-echo

Syntax
Context

Description

max-groups

Syntax

Context

Description

Default

Parameters

[no] instant-prune-echo
config>router>pim>interface

This command enables instant PruneEcho for the PIM interface.

The no form of the command disables instant PruneEcho for the PIM interface.

max-groups [1..16000]
Nno max-groups

config>router>pim>interface

This command specifies the maximum number of groups for which PIM can have local receiver
information based on received PIM reports on this interface. When this configuration is changed
dynamically to avaluelower than the currently accepted number of groups, the groupsthat are already
accepted are not deleted. Only new groups will not be allowed. This command is applicable for |Pv4
and IPv6.

0, no limit to the number of groups.

val ue — Specifies the maximum number of groups for thisinterface.

Values 1 to 16000

multicast-senders

Syntax

Context

Description

Default

Parameters
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multicast-senders {auto | always | never}
no multicast-senders

config>router>pim>interface

This command configures how traffic from directly-attached multicast sources should be treated on
broadcast interfaces. It can also be used to treat al traffic received on an interface as traffic coming
from adirectly-attached multicast source. Thisis particularly useful if amulticast sourceis connected
to a point-to-point or unnumbered interface.

auto

auto — Specifies that, on broadcast interfaces, the forwarding plane performs subnet-match
check on multicast packets received on the interface to determine if the packet isfrom a
directly-attached source. On unnumbered/point-to-point interfaces, all traffic isimplicitly
treated as coming from aremote source.
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always— Treats al traffic received on the interface as coming from a directly-attached multicast
source.

never — Specifiesthat, on broadcast interfaces, traffic from directly-attached multicast sources
will not be forwarded; however, traffic from a remote source will still be forwarded if there
isamulticast state for it. On unnumbered/point-to-point interfaces, it meansthat all traffic
received on that interface must not be forwarded.

p2mp-ldp-tree-join

Syntax
Context

Description

Default

Parameters

priority

Syntax

Context

Description

Default

Parameters
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[no] p2mp-ldp-tree-join [ipv4] [ipv6]
config>router>pim>interface

This command configures the option to join the P2MP LDP tree towards the multicast source. If
p2mp-ldp-tree-join is enabled, a PIM multicast join received on an interface is processed to join the
P2MP LDP LSP, using the in-band signaled P2M P tree for the same multicast flow. LDP P2MP tree
is set up towards the multicast source. The route to the multicast node source islooked up from the
RTM. The next-hop address for the route to source is set as the root of LDP P2MP tree.

The no form of the command disables joining the P2MP LDP treefor IPv4 or IPv6 or for both (if both
or none is specified).

no p2mp-ldp-tree-join

ipv4 — Enables dynamic MLDP in-band signaling for IPv4 PIM joins. |Pv4 multicast must be
enabled; see ipv4-multicast-disable. For backward compatibility p2mp-ldp-tree-join is
equivalent to p2mp-ldp-tree-join ipv4.

ipv6 — Enables dynamic MLDP in-band signaling for IPv6 PIM joins. IPv6 multicast must be
enabled; see ipv6-multicast-disable).

priority dr-priority
no priority

config>router>pim>interface

This command sets the priority value to elect the designated router (DR). The DR election priority is
a 32-bit unsigned number and the numerically larger priority is aways preferred.

The no form of the command restores the default values.
1

priority — Specifiesthe priority to become the designated router. The higher the value, the higher
the priority.

Values 1to 4294967295
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Syntax

Context

Description

Default

Parameters

priority

Syntax
Context

Description

Default

Parameters

sticky-dr

Syntax

Context

Description
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priority bootstrap-priority
no priority

config>router>pim>rp>bsr-candidate

Thiscommand configuresthe bootstrap priority of the router. The RPis sometimes call ed the bootstrap
router. The priority determines if the router is eligible to be a bootstrap router. In the case of atie, the
router with the highest IP address is elected to be the bootstrap router.

0

bootstrap-priority — Specifies the priority to become the bootstrap router. The higher the value,
the higher the priority. A 0 value the router is not eligible to be the bootstrap router. A value
of 1 meansrouter isthe least likely to become the designated router.

Values 0to 255

priority priority
no priority

config>router>pim>rp>rp-candidate
config>router>pim>rp>ipv6>rp-candidate

Thiscommand configuresthe Candidate-RP priority for becoming arendezvouspoint (RP). Thisvalue
isused to elect RP for a group range.

192

priority — Specifiesthe priority to become arendezvous point (RP). A value of Oisconsidered as
the highest priority.

Values 0to 255

sticky-dr [priority dr-priority]
no sticky-dr

config>router>pim>interface

This command enables sticky-dr operation on thisinterface. When enabled, the priority in PIM hellos
sent on thisinterface when elected as the designateed router (DR) will be modified to the value
configured indr-priority. Thisisdoneto avoid the delaysin forwarding caused by DR recovery, when
switching back to the old DR on a LAN when it comes back up.
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Default

Parameters

three-way-hello

Syntax

Context

Description

Default

By enabling sticky-dr onthisinterface, it will continueto act asthe DR for the LAN even after the old
DR comes back up.

The no form of the command disables sticky-dr operation on this interface.
disabled

priority dr-priority — Sets the DR priority to be sent in PIM Hello messages following the
election of that interface as the DR, when sticky-dr operation is enabled.

Values 110 4294967295

three-way-hello [compatibility-mode]
no three-way-hello

config>router>pim>interface

This command configures the compatibility mode to enable three-way hello. By default, the value is
disabled on all interface which specifies that the standard two-way hello is supported. When enabled,
the three way hello is supported.

no three-way-hello

tracking-support

Syntax
Context

Description

Default

p
Syntax
Context

Description
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[no] tracking-support
config>router>pim>interface

This command setsthethe T bit in the LAN Prune Delay option of the Hello Message. Thisindicates
the router's capability to enable join message suppression. This capability allows for upstream routers
to explicitly track join membership.

no tracking-support

p
config>router>pim

This command enables the context to configure rendezvous point (RP) parameters. The address of the
root of the group’ s shared multicast distribution treeisknown asits RP. Packetsreceived from asource
upstream and join messages from downstream routers rendezvous at this router.

If this command is not enabled, then the router can never become the RP.
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Syntax

Context

Description

anycast

Syntax

Context

Description

Default

Parameters

PIM

ipv6
config>router>pim>rp

This command enables the context to configure |Pv6 parameters.

[no] anycast rp-ip-address

config>router>pim>rp
config>router>pim>rp>ipv6

This command configures a PIM anycast protocol instance for the RP being configured. Anycast
enablesfast convergence when aPIM RP router fails by allowing receivers and sourcesto rendezvous
at the closest RP.

The no form of the command removes the anycast instance from the configuration.
none

rp-ip-address — Configure the loopback | P address shared by all routes that form the RP set for
this anycast instance. Only a single address can be configured. If another anycast command
is entered with an address then the old address will be replaced with the new address. If no
ip-address is entered then the command is simply used to enter the anycast CLI level.

Values Any valid loopback address configured on the node.

auto-rp-discovery

Syntax
Context

Description

Default

rp-set-peer

Syntax
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[no] auto-rp-discovery
config>router>pim>rp

This command enables Auto-RP protocol in discovery mode. In discovery mode, RP-mapping and RP-
candidate messages are received and forwarded to downstream nodes. RP-mapping messages are
received locally to learn about availability of RP nodes present in the network.

The no form of the command disables auto RP.

no auto-rp-discovery

[no] rp-set-peer ip-address
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Context

Description

Default

Parameters

bsr-candidate

Syntax

Context

Description

rp-candidate

Syntax

Context

Description

Default
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config>router>pim>rp>anycast
config>router>pim>rp>ipv6>anycast

This command configures a peer in the anycast rp-set. The address identifies the address used by the
other node as the RP candidacy address for the same multicast group address range as configured on
this node.

Thisisamanual procedure. Caution should be taken to produce a consistent configuration of an RP-
set for a given multicast group address range. The priority should be identical on each node and be a
higher value than any other configured RP candidate that is not a member of this rp-set.

Although there is no set maximum number of addresses that can be configured in an rp-set, up to 15
I P addresses is recommended.

The no form of the command removes an entry from the list.
None

ip-address — Specifies a peer in the anycast rp-set.
Values Any valid ip-address within the scope outlined above.

bsr-candidate

config>router>pim>rp
config>router>pim>rp>ipv6

This command enables the context to configure Candidate Bootstrap (BSR) parameters.

rp-candidate

config>router>pim>rp
config>router>pim>rp>ipv6

This command enables the context to configure the Candidate RP parameters.

Routers use a set of available rendezvous points distributed in Bootstrap messages to get the proper
group-to-RP mapping. A set of routerswithin adomain are also configured as candidate RPs (C-RPs);
typically these will be the same routers that are configured as candidate BSRs.

Every multicast group has ashared tree through which receiverslearn about new multicast sources and
new receivers learn about all multicast sources. The rendezvous point (RP) is the root of this shared
tree.

shutdown
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Syntax
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address

Syntax

Context

Description

Default

Parameters
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static

config>router>pim>rp
config>router>pim>rp>ipv6

Thiscommand enablesthe context to configure static Rendezvous Point (RP) addresses for amulticast
group range.

Entries can be created or destroyed. If no |P addresses are configured in the
config>router >pim>r p>static>addr ess context, then the multicast group to RP mapping is derived
from the RP-set messages received from the Bootstrap Router.

address ip-address

config>router>pim>rp>bsr-candidate
config>router>pim>rp>ipv6>bsr-cand

This command is used to configure the candidate BSR IP address. This addressisfor Bootstrap router
election.

none

ip-address — The ip-address portion of the addr ess command specifies the | P host address that
will be used by the I P interface within the subnet. This address must be unique within the
subnet and specified in dotted decimal notation.

Values 1.0.0.0 — 223.255.255.255

[no] address ip-address

config>router>pim>rp>rp-candidate
config>router>pim>rp>ipv6>bsr-cand

Thiscommand configuresthelocal RP address. Thisaddressissent in the RP candidate adverti sements
to the bootstrap router.

none

ip-address — The ip-address.

Values 1.0.0.0 — 223.255.255.255

129



PIM Configuration Command Reference

address

Syntax
Context

Description

Default

Parameters

embedded-rp
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Description
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Syntax
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address ip-address
no address

config>router>pim>rp>static
config>router>pim>rp>ipv6>static

This command indicates the Rendezvous Point (RP) address that should be used by the router for the
range of multicast groups configured by the range command.

none

ip-address — The static IP address of the RP. The ip-addr portion of the addr ess command
specifies the IP host address that will be used by the | P interface within the subnet. This
address must be unique within the subnet and specified in dotted decimal notation.

Values 1.0.0.0 — 223.255.255.255

[no] embedded-rp
config>router>pim>rp>ipv6
This command enables the context to configure embedded RP parameters.

Embedded RPisrequired to support 1Pv6 inter-domai n multicast because thereisno M SDP equivalent
inIPv6.

The detailed protocol specification is defined in RFC 3956, Embedding the Rendezvous Point (RP)
Addressin an IPv6 Multicast Address. This RFC describes a multicast address allocation policy in
which the address of the RP is encoded in the IPv6 multicast group address, and specifies a PIM-SM
group-to-RP mapping to use the encoding, leveraging, and extending unicast-prefix-based addressing.
This mechanism not only provides asimple solution for IPv6 inter-domain ASM but can be used asa
simple solution for IPv6 intrasdomain ASM with scoped multicast addresses as well. It can also be
used as an automatic RP discovery mechanism in those deployment scenarios that would have
previously used the Bootstrap Router protocol (BSR).

The no form of the command disables embedded RP.

[no] group-range ipv6-address/prefix-length

config>router>pim=>ipv6>rp>embedded-rp
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PIM

This command defines which multicast groups can embed RP address information besides FF70::/12.
Embedded RP information is only used when the multicast group isin FF70::/12 or the configured
group range.

ipv6-address/prefix-length — Specifies the group range for embedded RP.

Values ipv6-address:
o XIXUXIXIXIXIX:X  (eight 16-bit pieces)
o xix:ixixix:x:d.d.dd
e x:[Oto FFFF]H
* d:[0to255]D
prefix-length: 16 to 128

[no] group-range {grp-ip-address/mask | grp-ip-address netmask}

config>router>pim>rp>rp-candidate
config>router>pim>rp>static>rp>ipv6>rp-candidate

This command configures the address ranges of the multicast groups for which this router can be an
RP.

none

grp-ip-address — The multicast group |P address expressed in dotted decimal notation.
Values 224.0.0.0 to 239.255.255.255

mask — The mask associated with the I P prefix expressed as a mask length or in dotted decimal
notation; for example /16 for a sixteen-bit mask. The mask can a so be entered in dotted
decmial notation (255.255.0.0).

Values 41032
netmask — The subnet mask in dotted decimal notation.
Values 0.0.0.0 to 255.255.255.255 (network hitsall 1 and host bits all 0)

[no] group-range {ip-prefix/mask | ip-prefix netmask}
config>router>pim>ssm-groups

This command configures the address ranges of the multicast groups for this router. When there are
parameters present, the command configures the SSM group ranges for |Pv6 addresses and netmasks

none
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ip-prefiximask — The IP prefix in dotted decimal notation for the range used by the ABR to
advertise that summarizes the areainto another areaipv6-prefix.

Values ipv4-prefix:
e abcd
ipv4-prefix-le: 0 to 32
ipv6-address:
o XIXIXIXIXIX:X:X  (eight 16-hit pieces)
e xixixixix:x:d.d.dd
« X:[0Oto FFFFH
e d:[0to255]D
ipv6-prefix-le: 0 to 128
Values 0to 32 (mask length), 0.0.0.0 to 255.255.255.255 (dotted decimal)
netmask — The subnet mask in dotted decimal notation.

Values 0.0.0.0 to 255.255.255.255 (network bits all 1 and host bits al 0)

holdtime holdtime
no holdtime

config>router>pim>rp>rp-candidate
config>router>pim>rp>ipv6>rp-candidate

This command configures the length of time, in seconds, that neighbors should consider the sending
router to be operationally up. A local RP cannot be configured on alogical router.

hol dtime — Specifies the hold time, in seconds.
Values 5to 255

[no] group-prefix grp-ipv6-address/prefix-length

config>router>pim>rp>static>address
config>router>pim>rp>ipv6>static>address

This command specifies the range of multicast group addresses which should be used by the router as
the Rendezvous Point (RP). The config>router>pim>rp>static>address a.b.c.d implicitly defaultsto
deny all for all multicast groups (224.0.0.0/4). A group-prefix must be specified for that static address.
This command does not apply to the whole group range.

The no form of the command removes the group-prefix from the configuration.
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none

grp-ipv6-address — The multicast group |Pv6 address expressed in dotted decimal notation.
Values grp-ipv6-address x:x:x:x:x:x:X:X (eight 16-bit pieces)
x:x:x:x:x:x:d.d.d.d
x [0..FFFFH
d[0..255]D

prefix-length — The prefix length of the |Pv6 address
Values 810 128

[no] override

config>router>pim>rp>static>address
config>router>pim>rp>ipv6>static>address

Thiscommand changes the precedence of static RP over dyanamically learned Rendezvous Point (RP).

When enabled, the static group-to-RP mappings take precedence over the dynamically learned
mappings.

no override

non-dr-attract-traffic

Syntax
Context

Description

Default

[no] non-dr-attract-traffic
config>router>pim

This command specifies whether the router should ignore the designated router state and attract traffic
even when it is not the designater router.

An operator can configure an interface (router or IES or VPRN interfaces) to IGMP and PIM. The
interface state will be synchronized to the backup nodeif it is associated with the redundant peer port.
Theinterface can be configured to use PIM which will cause multicast streamsto be sent to the elected
DR only. The DR will also be the router sending traffic to the DSLAM. Since it may be required to
attract traffic to both routers a flag non-dr-attract-traffic can be used in the PIM context to have the
router ignore the DR state and attract traffic when not DR. While using this flag, the router may not
send the stream down to the DSLAM while not DR.

When enabled, the designated router state isignored. When disabled, no non-dr-attract-tr affic, the
designated router value is honored.

no non-dr-attract-traffic
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rpf-table {rtable-m | rtable-u | both}
no rpf-table

config>router>pim

This command configures the sequence of route tables used to find a Reverse Path Forwarding (RPF)
interface for a particular multicast route.

By default, only the unicast route table islooked up to calculate RPF interface towards the source/
rendezvous point. However, the operator can specify the following:

e usetheunicast route table only
» usethe multicast route table only or
»  use both the route tables

rtable-u

rtable6-m — Specifies that only the multicast route table will be used by the multicast protocol
(PIM) for IPv4 RPF checks. This route table will contain routes submitted by static routes,
ISIS and OSPF.

rtable6-u — Specifies only that the unicast route table will be used by the multicast protocol
(PIM) for IPv4 RPF checks. This route table will contain routes submitted by al the unicast
routing protocoals.

both — Will always lookup first in the multicast route table and if thereis aroute, it will useit.
If PIM does not find aroutein the first lookup, it will try to find it in the unicast route table.
Rtable-m is checked before rtable6-u.

rpf6-table {rtable6-m | rtable6-u | both}
no rpfé-table

config>router>pim

This command configures the sequence of route tables used to find a Reverse Path Forwarding (RPF)
interface for a particular multicast route.

By default, only the unicast route table is looked up to calculate RPF interface towards the source/
rendezvous point. However, the operator can specify the following:

e Uuseunicast route table only
e usemulticast route table only or
* use both the route tables

rtable6-u
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PIM

rtable6-m — Specifies that only the multicast route table will be used by the multicast protocol
(PIM) for 1Pv6 RPF checks. This route table will contain routes submitted by static routes,
ISIS and OSPF.

rtable6-u — Specifies that only the unicast route table will be used by the multicast protocol
(PIM) for IPv6 RPF checks. Thisroute table will contain routes submitted by al the unicast
routing protocols.

both — Specifies that the multicast route table will be used first by the multicast protocol (PIM)
for IPv6 RPF checks, and then the unicast route table will be used if the multicast route table
lookup fails.

rpfv core

rpfv mvpn

rpfv core mvpn

no rpfv [core] [mvpn]

config>router>pim

This command enables RPF Vector processing for Inter-AS Rosen MV PN Option-B and Option-C.
The rpfv must be enabled on every node for Inter-AS Option B/C MV PN support.

If rpvf is configured, MLDP inter-AS resolution cannot be used. These two features are mutually
exclusive.

no rpfv

mvpn — Enables mvpn RPF vector processing for Inter-AS Option B/C MV PN based on RFC
5496 and RFC6513. If acore RPF vector isreceived, it will be dropped before amessageis
processed.

cor e — Enables core RPF vector (no RD) processing for Inter-AS Option B/C MV PN, which
alows SR OS interoperahility as P-router with third-party vendors that do not encode RD in
the RPF vector for Inter-AS MV PN.

core mvpn — Enables core RPF vector (no RD) processing for Inter-AS Option B/C MVPN,
which alows SR OS interoperability as P-router with third-party vendors that do not encode
RD in the RPF vector for Inter-AS MVPN.

The no version of this command disables RPF Vector processing. If RPF vector is received
inaPIM join message, the vector will be removed before local processing of PIM message
starts.

[no] shutdown

config>router>pim
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Description

Default

config>router>pim>interface
config>router>pim>rp>rp-candidate
config>router>pim>rp>bsr-candidate
config>router>pim>rp>ipv6>rp-candidate
config>router>pim>rp>ipv6>bsr-candidate
config>router>pim>interface>mcac>mc-constraints

The shutdown command administratively disables the entity. When disabled, an entity does not
change, reset, or remove any configuration settings or statistics. Many entities must be explicitly
enabled using the no shutdown command and must be shut down before they may be deleted.

Unlike other commands and parameters where the default state is not indicated in the configuration
file, shutdown and no shutdown are always indicated in system generated configuration files.

The no form of the command puts an entity into the administratively enabled state.

no shutdown

spt-switchover-threshold

136

Syntax

Context

Description

Parameters

spt-switchover-threshold {grp-ipv4-prefix/ipv4-prefix-length | grp-ipv4-prefix netmask | grp-
ipv6-prefix/ipve-prefix-length} spt-threshold

no spt-switchover-threshold {grp-ipv4-prefix/ipv4-prefix-length | grp-ipv4-prefix netmask |
grp-ipv6-prefix/ipv6-prefix-length}

config>router>pim

This command configures shortest path (SPT) tree switchover thresholds for group prefixes.

PIM-SM routers with directly connected routers receive multicast traffic initially on a shared tree
rooted at the Rendezvous Point (RP). Once the traffic arrives on the shared tree and the source of the
traffic is known, a switchover to the SPT tree rooted at the source is attempted.

For agroup that fallsin the range of aprefix configured in thetable, the corresponding threshold value
determines when the router should switch over from the shared tree to the source specific tree. The
switchover is attempted only if the traffic rate on the shared tree for the group exceeds the configured
threshold.

In the absence of any matching prefix in the table, the default behavior isto switchover when the first
packet is seen. In the presence of multiple prefixes matching a given group, the most specific entry is
used.

grp-ipv4-prefix — the group 1Pv4 multicast address in dotted decimal notation
Values ab.cd

ipv4-prefix-length —the length of the IPv4 prefix
Values 41032

Multicast Routing Protocols Guide



SSM-groups

Syntax
Context

Description

tunnel-interface

Syntax
Context

Description

PIM

netmask — the netmask associated with the IPv4 prefix, expressed in dotted decimal notation.
Network bits must be 1, and host bits must be 0.

Values ab.cd
grp-ipve-prefix —the group 1Pv6 multicast address in hexadecimal notation
Values XXXXEXXKXEXXXXXXXK XXX XXX XXXXXXXX (elght 16-bit pieces)
x:x:x:x:x:x:d.d.d.d
xX — 0 to FF (hex)
ipv6-prefix-length —the length of the IPv6 prefix
Values 810128

spt-threshold — Specifies the configured threshold in kilobits per second (kbps) for a group
prefix. A switchover is attempted only if the traffic rate on the shared tree for the group
exceedsthisconfigured threshold. When theinfinity keyword is specified, no switchover will
occur at any time, regardless of the traffic level is detected.

Values 110 4294967294 | infinity

[no] ssm-groups
config>router>pim

This command enables the context to enable an ssm-group configuration instance.

[no] tunnel-interface rsvp-p2mp Isp-name sender ip-address
config>router>pim

Thiscommand creates atunnel interface associated with an RSVP P2MP L SP. 1Pv4 multicast packets
are forwarded over the P2MP LSP at the ingress LER based on a static join configuration of the
multicast group against the tunnel interface associated with the originating P2MP LSP. At the egress
LER, packets of a multicast group are received from the P2MP L SP via a static assignment of the
specific <S,G> to the tunnel interface associated with aterminating L SP.

Atingress LER, the tunnel interface identifier consists of a string of characters representing the LSP
namefor the RSV P P2MP L SP. The user can create one or more tunnel interfacesin PIM and associate
each to adifferent RSVP P2MP LSP.

At egress LER, the tunnel interface identifier consists of a couple of string of characters representing
the LSP name for the RSV P P2MP L SP followed by the system address of theingressLER. The LSP
name must correspond to aP2M P L SP name configured by the user at theingressLER. The LSP name
string must not contain“::” (two :s) nor containa“:” (single“:”) at theend of the LSP name. However,
a“:" (single“:") can appear anywhere in the string except at the end of the name.
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Default

Parameters

none

Isp-name — Specifies the LSP. The L SP name can be up to 32 characters long and must be
unique.

ip-address —:Specifies the sender |P address: a.b.c.d.

bootstrap-export

Syntax
Context

Description

Default

Parameters

bootstrap-export policy-name [..policy-name]
config>router>pim>rp

Use this command to apply export policiesto control the flow of bootstrap messages from the RP, and
apply them to the PIM configuration. Up to 5 policy names can be specified.

no bootstrap-export

policy-name — Specify the export policy name up to 32 charactersin length.

bootstrap-import

Syntax
Context

Description
Default

Parameters

hash-mask-len

Syntax

Context

Description
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bootstrap-import policy-name [..policy-name]
config>router>pim>rp

Use this command to apply import policies to control the flow of bootstrap messages to the RP, and
apply them to the PIM configuration. Up to 5 policy names can be specified.

no bootstrap-import

policy-name — Specify the import policy name up to 32 charactersin length.

hash-mask-len hash-mask-length
no hash-mask-len

config>router>pim>rp>bsr-candidate
config>router>pim>rp>ipv6>bsr-candidate

Thiscommand is used to configure the length of amask that isto be combined with the group address
before the hash function is called. All groups with the same hash map to the same RP. For example, if
thisvalue is 24, only the first 24 bits of the group addresses matter. This mechanism is used to map
one group or multiple groups to an RP.
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Parameters hash-mask-length — The hash mask length.
Values 0to 32
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PIM

Show, Clear, and Debug Command Reference

Command Hierarchies

¢ Show Commands

¢ Clear Commands

» Debug Commands

Show Commands

show
— router
— pim

Clear Commands

clear
— router
— pim
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anycast [detail]

crp [ip-address]

s-pmsi [data-mt-interface-name] [detail]

group [grp-ip-address] [sour ceip-address] [type {starstarrp | starg | sg}] [detail]
[family]

interface [ip-int-name | mt-int-name | ip-address] [group [grp-ip-address] sourceip-
address] [type{starstarrp | starg | sg}] [detail] [family]

neighbor [ip-address | ip-int-name [addr ess ip-address]] [detail] [family]

rp [ip-address]

rp-hash grp-ip-address

statistics [ip-int-name | mt-int-name | ip-address] [family]

status [detail] [family]

tunnel-interface [ip-int-name | mt-int-name | int-ip-address] [group[grp-ip-address]
sour ce ip-address] [type {starstarrp | starg | sg}] [detail] [family]

database [interface ip-int-name | ip-address | mt-int-name] [group grp-ip-address
[sour ce ip-address]][family]]

neighbor [interface ip-int-name | ip-address] [family]

s-pms [mdSrcAddr] [mdGrpAddr] [vprnS cAddr vprnGrpAddr]

statistics[{ [interfaceip-int-name | ip-address| mt-int-name]} {[group grp-ip-address
[sour ce ip-address]]}][family]]
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Debug Commands

debug
— router
— pim
— [no] adjacency
— all [group grp-ip-address] [sour ce ip-address] [detail]
— noall
— assert [group grp-ip-address] [sour ce ip-address] [detail]
— no assert
— bsr [detail]
— nobsr
— data[group grp-ip-address] [source ip-address] [detail]
— nodata
— db [group grp-ip-address] [sour ce ip-address] [detail]
— nodb
— interface [ip-int-name | mt-int-name| ip-address] [detail]
— nointerface
— jp [group grp-ip-address] [sour ceip-address] [detail]
— nojp
— mrib[group grp-ip-address] [sour ce ip-address] [detail]
— nomrib
— msg [detail]
— nomsg
— packet [hello |register |register-stop |jp | bsr |assert | crp] [ip-int-name |ip-address)
— no packet
— red [detail]
— nored
— register [group grp-ip-address] [sour ceip-address| [detail]
— noregister
— rtm [detail]
— nortm
— spmsi [{vpnScAddr [vpnGrpAddr]} [mdS-cAddr]] [detail]
— nospms

Command Descriptions

Show Commands

The command outputsin the following section are examples only; actual displays may differ
depending on supported functionality and user configuration.

anycast

Syntax anycast [detail]
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crp

Syntax
Context
Description
Parameters

Output

show>router>pim

This command displays PIM anycast rp-set information.

detail — Displays detailed information.
PIM anycast Output

The following table provides PIM anycast field descriptions

Table 10: PIM Anycast Fields

PIM

Label Description
Anycast Address Displays the candidate anycast address.
Anycast RP Peer Displays the candidate anycast RP peer address.

Sample Output

A:dut-d# show router pim anycast

Anycast RP Anycast RP Peer

100.100.100.1 102.1.1.1
103.1.1.1
104.1.1.1

crp [ip-address]

show>router>pim

Display PIM candidate RP (CRP) information received at the elected Bootstrap router (BSR).

ip-address — The candidate RP | P address.
PIM CRP Output

The following table provides PIM CRP field descriptions.
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Table 11: PIM CRP Fields

Label Description

RP Address Displays the Candidate RP address.

Group Address Displays the range of multicast group addresses for which the CRPis
the Candidate RP.

Priority Displays the Candidate RP's priority for becoming a rendezvous point
(RP). Thisvalueis used to elect RP for agroup range. A valueof O is
considered as the highest priority.

Holdtime Displays the hold time of the candidate RP. It is used by the Bootstrap
router to time out the RP entries if it does not listen to another CRP
advertisement within the holdtime period.

Expiry The minimum time remaining before the CRP will be declared down. If
the local router is not the BSR, thisvalueisO.

Candidate RPs Displays the number of CRP entries.

Sample Output

A:WAS# show router pim crp

2.22.187.236
2.22.187.239
2.22.187.240

224.0.0.0/4
224.0.0.0/4
224.0.0.0/4

150 0d 00:02:19
150 0d 00:02:19
150 0d 00:02:09
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S-pmsi

Syntax s-pmsi [mdSrcAddr [mdGrpAddr]] [detail]
Context show>router>pim
Description Displaysthe list of selective provider multicast service interfaces that are currently active.
Parameters mdSrcAddr — Specifies the source address of the multicast sender.
mdGrpAddr — Specifies the group address of the multicast sender.
detail — Displays detailed output.
Output PIM dataMDT Output

The following table provides PIM data MDT descriptions.

Table 12: PIM Data MDT

Label Description

MD Grp Address Displays the P multicast group address for which this entry contains
information.

MD Src Address Displays the source address of the multicast sender.

Itwill beOif thetypeisconfigured asstarg. It will bethe address of the
Rendezvous Point (RP) if the type is configured as star RP.

MT Index Displays the index number.

Num VP SGs Displaysthe VPN number.

Sample Output PIM Selective Provider Tunnel

*B:node-6# show router 100 pim s-pmsi

MD Src Address MD Grp Address MT Index Num VPN SGs
200.200.200.7 230.0.89.72 24603 1
200.200.200.7 230.0.89.73 24604 1
200.200.200.7 230.0.89.74 24605 1
200.200.200.7 230.0.89.75 24606 1
200.200.200.7 230.0.89.76 24607 1
200.200.200.7 230.0.89.77 24608 1
200.200.200.7 230.0.89.78 24609 1
200.200.200.7 230.0.89.79 24610 1
200.200.200.7 230.0.89.80 24611 1
200.200.200.7 230.0.89.81 24612 1
200.200.200.7 230.0.89.82 24613 1
200.200.200.7 230.0.89.83 24614 1
200.200.200.7 230.0.89.84 24615 1
200.200.200.7 230.0.89.85 24616 1
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200.200.200.7
200.200.200.7

230.0.89.86 24617 1
230.0.89.87 24618 1

*B:node-6#

Sample Output PIM Selective Provider Tunnel Detail

*B:node-6# show router 100 pim s-pmsi detail

Md Source Address

200.200.200.

Md Group Address

230.0.89.72

Number of VPN SGs 1 Uptime 0d 00:00:18
MT IfIndex 24603 Egress Fwding Rate 163.2 kbps
VPN Group Address 228.1.0.0 VPN Source Address 11.2.102.1
State RX Joined

Expiry Timer

200.200.200.

Md Source Address

0d 00:02:41

Md Group Address

230.0.89.73

Number of VPN SGs 1 Uptime 0d 00:00:18
MT IfIndex 24604 Egress Fwding Rate 163.2 kbps
VPN Group Address 228.1.0.1 VPN Source Address 11.2.102.1
State RX Joined

Expiry Timer

200.200.200.

Md Source Address

0d 00:02:41

Md Group Address

230.0.89.74

Number of VPN SGs 1 Uptime 0d 00:00:20
MT IfIndex 24605 Egress Fwding Rate 165.7 kbps
VPN Group Address 228.1.0.2 VPN Source Address 11.2.102.1
State RX Joined

Expiry Timer

200.200.200.

Md Source Address

0d 00:02:39

Md Group Address

230.0.89.75

Number of VPN SGs 1 Uptime 0d 00:00:20
MT IfIndex 24606 Egress Fwding Rate 165.7 kbps
VPN Group Address 228.1.0.3 VPN Source Address 11.2.102.1
State RX Joined

Expiry Timer

0d 00:02:39

*B:node-6#

Sample Output RX Tracking for RSVP S-PMSI Tunnel

*A:Dut-C# show router 1 pim s-pmsi
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P2mp ID Tunnel ID Ext Tunnel Adrs SPMSI Index Num VPN State

SGs
0 0 10.20.1.4 1030144 1 RX Tracking
0 0 10.20.1.4 1030144 1 RX Tracking

Lsp ID Root Addr SPMSI Index Num VPN State

SGs
0 10.20.1.4 1030144 1 RX Tracking
0 10.20.1.4 1030144 1 RX Tracking

*A:Dut-C#

Sample Output RX Tracking for RSVP S-PMSI Tunnel Detail

*A:Dut-C# show router 1 pim s-pmsi detail

P2MP ID : 0 Tunnel ID : 0

Ext Tunnnel Addrs : 10.20.1.4 Spmsi IfIndex : 1030144
Number of VPN SGs : 1 Uptime : 0d 00:02:48
VPN Group Address : 225.100.0.0

VPN Source Address : 10.1.101.2

State : RX Tracking Mdt Threshold : 0

P2MP ID : 0 Tunnel ID : 0

Ext Tunnnel Addrs : 10.20.1.4 Spmsi IfIndex : 1030144
Number of VPN SGs : 1 Uptime : 0d 00:02:47
VPN Group Address : f£f0e:225:100::

VPN Source Address : 2001:10:1:101::2

State : RX Tracking Mdt Threshold : 0
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PIM LDP Spmsi tunnels

LSP ID : 0

Root Addr : 10.20.1.4 Spmsi IfIndex : 1030144
Number of VPN SGs : 1 Uptime : 0d 00:03:35
VPN Group Address : 225.100.0.0

VPN Source Address : 10.1.101.2

State : RX Tracking Mdt Threshold : 0

LSP ID : 0

Root Addr : 10.20.1.4 Spmsi IfIndex : 1030144
Number of VPN SGs : 1 Uptime : 0d 00:03:34
VPN Group Address : ff0e:225:100::

VPN Source Address : 2001:10:1:101::2

State : RX Tracking Mdt Threshold : 0

*A:Dut-C#

Sample Output TX Tracking for RSVP S-PMSI Tunnel Detail

*A:Dut-C# show router 1 pim s-pmsi detail

P2MP ID : 1 Tunnel ID : 61442

Ext Tunnnel Addrs : 10.20.1.4 Spmsi IfIndex : 74230
Number of VPN SGs : 1 Uptime : 0d 00:05:11
VPN Group Address : 225.100.0.0

VPN Source Address : 10.1.101.2

State : TX Join Pending Mdt Threshold 1

Join Timer : N/A Holddown Timer : 0d 00:00:47
Receiver Count : 4

P2MP ID 1 Tunnel ID : 61443

Ext Tunnnel Addrs : 10.20.1.4 Spmsi IfIndex : 74231
Number of VPN SGs : 1 Uptime : 0d 00:05:10
VPN Group Address : ff0e:225:100::

VPN Source Address : 2001:10:1:101::2

State : TX Join Pending Mdt Threshold : 1

Join Timer : N/A Holddown Timer : 0d 00:00:50
Receiver Count : 4

*A:Dut-D# show router 21 pim s-pmsi detail
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group

Syntax
Context

Description

Parameters

Output

PIM

LSP ID : 8194

Root Addr : 10.20.1.4 Spmsi IfIndex : 74228
Number of VPN SGs : 1 Uptime : 0d 00:05:56
VPN Group Address : 225.100.0.0

VPN Source Address : 10.1.101.2

State : TX Join Pending Mdt Threshold : 1

Join Timer : N/A Holddown Timer : 0d 00:00:02
Receiver Count : 4

LSP ID : 8195

Root Addr : 10.20.1.4 Spmsi IfIndex : 74229
Number of VPN SGs 1 Uptime : 0d 00:05:55
VPN Group Address : ff0e:225:100::

VPN Source Address : 2001:10:1:101::2

State : TX Join Pending Mdt Threshold 1

Join Timer : N/A Holddown Timer : 0d 00:00:05
Receiver Count : 4

*A:Dut-D#

group grp-ip-address [source ip-address [type {starstarrp | starg | sg}] [detail] [family]
show>router>pim

This command displays PIM source group database information.

grp-ip-address — Specifies the | P multicast group address for which this entry contains
information.

sour ce ip-address — Specifies the source address for which this entry contains information.
type star starrp — Specifies that only (*, *, rp) entries be displayed.

type starg — Specifiesthat only (*,G) entries be displayed.

type sg — specifiesthat only (S,G) entries be displayed.

detail — Displays detailed group information.

family — Displays either IPv4 or 1Pv6 information.

PIM Group Output

The following table provides PIM Group field descriptions.
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Table 13: PIM Group Fields

Label Description

Group Address Displays the |P multicast group address for which this entry contains
information.

Source Address Displays the source address of the multicast sender.

It will be 0 if thetypeis configured as starg.
It will be the address of the Rendezvous Point (RP) if thetypeis
configured as starRP.

RP Address Displays the RP address.

Type Specifies the type of entry, (*,*, rp)/(*,G) or (S,G).

Spt Bit Specifies whether to forward on (*,*, rp)/(*,G) or on (S,G) state. Itis
updated when the (S,G) data comes on the RPF interface towards the
source.

Incoming Intf Displays the interface on which the traffic comesin. It can be the RPF
interface to the RP (if starg) or the source (if sg).

Num Oifs Displaysthe number of interfacesin theinherited outgoing interfacelist.
An inherited list inherits the state from other types.

Flags Displaysthe different lists that this interface belongs to.

Keepalive Timer Exp

The keepalive timer is applicable only for (S,G) entries.

The (S,G) keepalivetimer isupdated by data being forwarded using this
(S,G) Forwarding state. It isused to keep (S,G) state alivein the absence
of explicit (S,G) joins.

MRIB Next Hop Displays the next hop address towards the RP.

MRIB Src Flags Displaysthe MRIB information about the source. If the entry is of type
starg or starstarrp, it will contain information about the RP for the group.

Up Time Displays the time since this source group entry was created.

Resolved By Displays the route table used for RPF check.

Up JP State Displays the upstream join prune state for this entry on the interface.
PIM join prune messages are sent by the downstream routerstowardsthe
RPF neighbor.

Up JP Expiry Displays the minimum amount of time remaining before this entry will
be aged out.

Up JP Rpt Displaysthejoin prune Rpt state for thisentry ontheinterface. PIM join/

prune messages are sent by the downstream routers towards the RPF
neighbor. (S,G, rpt) state isaresult of receiving (S,G, rpt) JP message
from the downstream router on the RP tree.
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Table 13: PIM Group Fields (Continued)

Label

Description

Up JP Rpt Override

Displays the value used to delay triggered Join (S,G, rpt) messages to
prevent implosions of triggered messages.

If this has a non-zero value, it means that the router was in 'notPruned'
state and it saw a prune (S,G, rpt) message being sent to RPF (S,G, rpt).
If the router seesajoin (S,G, rpt) override message being sent by some
other router on the LAN while the timer is still non-zero, it smply
cancelsthe override timer. If it does not see ajoin (S,G, rpt) message,
then on expiry of the override timer, it sendsit's own join (S,G, rpt)
messageto RPF (S,G, rpt). A similar scenario existswhen RPF (S,G, rpt)
changes to become equal to RPF (*,G).

Register State

Specifies the register state. The register state is kept at the source DR.
When the host starts sending multicast packetsand if there are no entries
programmed for that group, the source DR sends aregister packet to the
RP (g). Register state transition happen based on the register stop timer
and the response received from the RP.

Register Stop Exp

Displays the time remaining before the register state might transition to
adifferent state.

Register from Anycast
RP

Displaysif theregister packet for that group has been received from one
of the RP from the anycast-RP set.

RPF Neighbor

Displays the address of the RPF neighbor.

Outgoing Intf List

Displaysalist of interfaces on which datais forwarded.

Curr Fwding Rate

Displaysthe current forwarding rate of the multicast data for this group
and source. Thisforwarding rate is calculated before ingress QoS
policing or shaping is applied.

Forwarded Packets

Displays the number of multicast packets that were forwarded to the
interfaces in the outgoing interface list. This packet count is before
ingress QoS policing or shaping is applied.

Discarded Packets

Displaysthe number of multicast packets that matched this source group
entry but were discarded.

For (S,G) entries, if the traffic is getting forwarded on the SPT, the
packets arriving from the RPT will be discarded.

Forwarded Octets

Displays the number of octets forwarded.

RPF Mismatches

Displaysthe number of multicast packetsthat matched this source group
entry but they did not arrive on the interface.

Spt threshold

Displays the value of the SPT threshold configured for that group. 0
Kbps means that the switch to the SP tree will happen immediately.
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Sample Output

A:Dut-A# show router pim group

Group Address Type Spt Bit Inc Intf no.Oifs
Source Address RP Inc Intf (S)
224.1.1.1 (S,G) ip-10.10.2.1 1
3.1.1.2 10.20.1.4 ip-10.10.1%*

Group Address Type Spt Bit Inc Intf No.Oifs
Source Address RP State Inc Intf (S)
££04::224:100:0:0 (*,G) vprn itf C 11% 2
* 3ffe::110:100:1%*

£f£04::224:100:0:0 (8,G) spt mpls-if-74457* 3
3ffe::100:114:1:2 3ffe::110:100:1%*

££04::224:100:0:1 (*,G) vprn_itf C_11% 2
* 3ffe::110:100:1%*

£f£f04::224:100:0:1 (S,G) spt mpls-if-74457* 3
3ffe::100:114:1:2 3ffe::110:100:1%*

££f04::224:100:0:2 (*, Q) vprn_itf C 11* 2
* 3ffe::110:100:1%*

££f04::224:100:0:2 (S,G) spt mpls-if-74457* 3
3ffe::100:114:1:2 3ffe::110:100:1%*

££04::224:100:0:3 (*,G) vprn itf C_11% 2
* 3ffe::110:100:1%*

£f£04::224:100:0:3 (S,G) spt mpls-if-74457* 3
3ffe::100:114:1:2 3ffe::110:100:1%*

££04::224:100:0:4 (*,G) vprn_itf C_11% 2
* 3ffe::110:100:1%*

£f£f04::224:100:0:4 (S,G) spt mpls-if-74457* 3
3ffe::100:114:1:2 3ffe::110:100:1%*

* indicates that the corresponding row element may have been truncated.

A:NYC>show>router>pim# group 239.255.255.250

Group Address Source Address RP Address Type Spt Incoming Num

Bit Intf Oifs
239.255.255.250 * 2.22.187.240 <*,G> nyc-sjc 1
Groups 1

A:NYC>showsrouter>pim#
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A:NYC>show>router>pim# group 239.255.255.250 detail

239.255.255.250 Source Address
100.100.100.1 Type

Group Address

RP Address (S,G)

Flags : spt, rpt-prn-des Keepalive Timer Exp: 0d 00:03:07
MRIB Next Hop 16.1.1.2 MRIB Src Flags : direct

Up Time 0d 00:00:50 Resolved By rtable-u
Up JP State Joined Up JP Expiry 0d 00:00:00
Up JP Rpt Pruned Up JP Rpt Override 0d 00:00:00
Register State Pruned Register Stop Exp 0d 00:00:47

Reg From Anycast RP: No

RPF Neighbor 16.1.1.2

Incoming Intf SOURCE-3

Outgoing Intf List To-Dut-A

Curr Fwding Rate 482.9 kbps

Forwarded Packets : 1262 Discarded Packets : 0
Forwarded Octets 1269572 RPF Mismatches : 0
Spt threshold 0 kbps

A:NYC>show>router>pim#

B:Dut-C# show router pim group 225.0.0.1 type sg detail

Group Address 225.0.0.1

Source Address 11.11.0.1

RP Address 10.20.1.3

Flags rpt-prn-des Type (S,G)

MRIB Next Hop 11.11.0.1

MRIB Src Flags direct Keepalive Timer Not Running

Up Time 0d 00:04:17 Resolved By rtable-u
Up JP State Joined Up JP Expiry 0d 00:00:00
Up JP Rpt Pruned Up JP Rpt Override 0d 00:00:00
Register State No Info

Reg From Anycast RP: No

11.11.0.1
sve_itf
112.112.1.1

Rpf Neighbor
Incoming Intf
Outgoing Host List

Curr Fwding Rate 0.0 kbps

Forwarded Packets 0 Discarded Packets 0
Forwarded Octets 0 RPF Mismatches 0
Spt threshold 0 kbps ECMP opt threshold 7
Admin bandwidth 1 kbps Preference 0
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PIM Source Group ipv4

Group Address : 225.0.0.1

Source Address :11.11.0.2

RP Address : 10.20.1.3

Flags : Type : (S,G)

MRIB Next Hop :11.11.0.2

MRIB Src Flags : direct Keepalive Timer Not Running
Up Time : 0d 00:04:18 Resolved By rtable-u

Up JP State : Joined Up JP Expiry : 0d 00:00:00
Up JP Rpt Not Pruned Up JP Rpt Override : 0d 00:00:00

Register State : No Info
Reg From Anycast RP: No

Rpf Neighbor 11.11.0.2
Incoming Intf : sve_itf
Outgoing Host List : 112.112.1.1, 112.112.1.2

154

Curr Fwding Rate 0.0 kbps

Forwarded Packets 0 Discarded Packets 0

Forwarded Octets 0 RPF Mismatches 0

Spt threshold 0 kbps ECMP opt threshold 7

Admin bandwidth 1 kbps Preference 0

Groups 2

*B:Dut-C#

A:Dut-A# show router pim group detail

PIM Source Group ipv4

Group Address 224.1.1.1

Source Address 3.1.1.21

RP Address 10.20.1.4

Advt Ruoter 10.20.1.3

Flags Type (s,G)

MRIB Next Hop 10.10.2.3

MRIB Src Flags : remote Standby Src Flags remote
keepalive Timer Not Running

Up Time : 0d 00:01:22 Resolved By rtable-u
Up JP State : Joined Up JP Expiry 0d 00:00:00
Up JP Rpt : Pruned Up JP Rpt Override 0d 00:00:00
Up Stdby JP State : Joined Up Stdby JP Expiry 0d 00:00:12
Register State : No Info

Reg From Anycast RP: No

Rpf Neighbor 10.10.2.3
Incoming Intf ip-10.10.2.1
Outgoing Host List : ix

Curr Fwding Rate 0.0 kbps
Forwarded Packets : 0
Forwarded Octets : 0

Spt threshold : 0 kbps

Stdby Rpf Neighbor
Stdby Intf

Discarded Packets
RPF Mismatches
ECMP opt threshold
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interface

Syntax

Context

Description

Parameters

Output

PIM

PIM Source Group ipv4

interface [ip-int-name | mt-int-name | ip-address] [group grp-ip-address | source ip-address

[type {starstarrp | starg | sg}] [detail] [family]

show>router>pim

This command displays PIM interface information and the (S,G)/(*,G)/(*, *, rp) state of theinterface.

ip-int-name — Only displays the interface information associated with the specified IP interface
name.

mt-int-name — Specifies the Multicast Tunnel (MT) interface for a VPRN.
Values <vprn-id>-mt-<grp-ip-address>
ip-address — Only displays the interface information associated with the specified |P address.

group grp-ip-address — Specifies the |P multicast group address for which this entry contains
information.

sour ce ip-address — Specifies the source address for which this entry containsinformation.
If the typeis starg, the value of this object will be zero.
If the type is starstarrp, the value of this object will be address of the RP.

type — Specifiesthe type of this entry.
Values starstarrp, starg, sg
detail — Displays detailed interface information.
family — Displays IPv4 or IPv6 information for the interface.
PIM Interface Output

The following table provides PIM interface field descriptions.

Table 14: PIM Interface Fields

Label Description

Admin State Displays the administrative state for PIM protocol on this interface.

Oper State Displaysthe current operational state of PIM protocol on thisinterface.

DR Displays the designated router on this PIM interface.

DR Priority Displaysthe priority value sent in PIM Hello messages and that is used
by routers to elect the designated router (DR).
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Table 14: PIM Interface Fields (Continued)

Label

Description

Hello Intvl

Indicates the frequency at which PIM Hello messages are transmitted
on thisinterface.

Sample Output

ALA-1# show router pim interface

system
ip-10.1.7.1
ip-10.1.2.1
ip-100.111.1.1

Group Address
Interface
RP Address

Join Prune State
Prune Pend Expires

Assert State

Interface

Admin Oper DR DR Hello
State State Priority Intvl
Up Up N/A 1 30
Up Up 10.1.7.7 5 30
Up Up 10.1.2.2 5 30
Up Up 100.111.1.1 5 30

Admin Oper DR DR Hello

State State Priority Intvl

Up Up 10.1.2.2 5 30
228.101.0.5 Src Address : 100.111.1.2
ip-10.1.2.1 Type : <S,G>

200.200.200.4

Join Expires : 0d 00:03:00
N/A

Admin Oper DR DR Hello
State State Priority Intvl
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228.101.0.0 100.111.1.2 200
228.101.0.1 100.111.1.2 200
228.101.0.2 100.111.1.2 200
228.101.0.3 100.111.1.2 200
228.101.0.4 100.111.1.2 200
228.101.0.6 100.111.1.2 200
228.101.0.7 100.111.1.2 200
228.101.0.8 100.111.1.2 200
228.101.0.9 100.111.1.2 200
PIM Interface ip-10.1.2.1
Interface Admin
State
ip-10.1.2.1 Up

102.
102.
102.
102.
102.
102.
102.
102.
102.
102.

228.
228.
228.
228.
228.
228.
228.
228.
228.
228.

ip-100.111.1.1

Admin
State
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Oper
State

Oper

10.1.7.7 5 30
Type Jp Assert
<S,G> Join No Info
<S,G> Join No Info
<S,G> Join No Info
<S,G> Join No Info
<S,G> Join No Info
<S,G> Join No Info
<S,G> Join No Info
<S,G> Join No Info
<S,G> Join No Info

DR DR Hello

Priority 1Intvl

10 2.2 5 30
Type JP Assert

4 <S,G> Join No Info

DR DR Hello

Priority Intvl

100.111.1.1 5 30
Type Jp Assert
<*,G> Join No Info
<*,G> Join No Info
<*,G> Join No Info
<*,G> Join No Info
<*,G> Join No Info
<*,G> Join No Info
<*,G> Join No Info
<*,G> Join No Info
<*,G> Join No Info
<*,G> Join No Info

DR DR Hello
Priority Intvl
100.111.1.1 5 30

PIM
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Group Address : 228.102.0.0 Src Address : *

Interface : ip-100.111.1.1 Type : <*,G>

RP Address : 200.200.200.4

Join Prune State : Join Expires : 0d 00:02:05

Prune Pend Expires : N/A

Assert State : No Info

Interface Admin Oper DR DR Hello
State State Priority Intvl

ip-100.111.1.1 Up Up 100.111.1.1 5 30

Group Address Source Address RP Address Type JP Assert

228.102.0.0 * 200.200.200.4 <*,G> Join No Info

228.102.0.1 * 200.200.200.4 <*,G> Join No Info

228.102.0.2 * 200.200.200.4 <*,G> Join No Info

228.102.0.3 * 200.200.200.4 <*,G> Join No Info

228.102.0.4 * 200.200.200.4 <*,G> Join No Info

228.102.0.5 * 200.200.200.4 <*,G> Join No Info

228.102.0.6 * 200.200.200.4 <*,G> Join No Info

228.102.0.7 * 200.200.200.4 <*,G> Join No Info

228.102.0.8 * 200.200.200.4 <*,G> Join No Info

228.102.0.9 * 200.200.200.4 <*,G> Join No Info

Interfaces 1

ALA-1#

A:SetupCLI# show router pim interface detail

PIM Interface intl

Interface : intl

Admin Status : Up Oper Status : Up

DR : 10.1.1.1 Oper DR Priority 1

BSM RA Check : Disabled Cfg DR Priority 1

Hello Interval : 30 Time for next hello: 0d 00:00:23

Multicast Senders : auto Hello Multiplier : 35

J/P Tracking Admin : Disabled J/P Tracking Oper : Disabled

Auto-created : No Improved Assert : Enabled

Sticky-DR : Disabled Sticky-DR Priority : N/A

Max Groups Allowed : 0O Max Groups Till Now: 0

Num Groups : 0 Bfd Enabled : No
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neighbor

Syntax
Context

Description

Parameters

Output

PIM

Interface : sender
Admin Status : Up Oper Status : Up
DR : 0 11.1.1.1 Oper DR Priority 1

A:SetupCLI#

neighbor [ip-address | ip-int-name [address ip-address]] [detail] [family]
show>router>pim

This command displays PIM neighbor information.

This can be important if an interface has more than one adjacency. For example, a LAN-interface

configuration with three routers connected and all are running PIM on their LAN interfaces. These

routersthen havetwo adjacencieson their LAN interface, each with different neighbors. If theaddress

address parameter is not defined in this example, then the show command output would display two

adjacencies.

neighbor ip-int-name — Only displays the interface information associated with the specified IP
interface name.

neighbor ip-address — Only displays the interface information associated with the specified IP
address.

address ip-address — The ip-address of the neighbor, on the other side of the interface.
detail — Displays detailed neighbor information.
family — Displays either IPv4 or 1Pv6 information for the specified neighbor.

PIM Neighbor Output

The following table provides PIM neighbor field descriptions.

Table 15: PIM Neighbor Fields

Label Description
Interface Displaysthe neighbor’ sinterface name. (W) indicates wildcard tunnels.
Nbr DR Priority Displaysthevalue of the neighbor's DR priority whichisreceivedinthe
hello message.
Nbr Address Displays the neighbor’ s address.
Up Time Displays the time since this PIM neighbor (last) became a neighbor
of thelocal router.

Multicast Routing Protocols Guide 159



Show, Clear, and Debug Command Reference

Table 15: PIM Neighbor Fields (Continued)

Label

Description

Expiry Time

Displaysthe minimum time remaining before this PIM neighbor will be
aged out.

0—Meansthat this neighbor will never be aged out. This happenswhen
the PIM neighbor sends a Hello message with holdtime set to “Oxffff".

Hold Time

Displays the value of the hold time present in the hello message.

DR Priority

Displaysthevalue of the neighbor's DR priority whichisreceived inthe
hello message.

Tracking Support

Displays whether the T bit in the LAN prune delay option was present
in the hello message. Thisindicates the neighbor's capability to disable
join message suppression.

LAN Delay

Displaysthe value of the LAN delay field present in the hello message
received from the neighbor.

Genld

Displays arandomly generated 32-bit value that is regenerated each
time PIM forwarding is started or restarted on the interface, including
when therouter itself restarts. When ahello message with anew GenlD
isreceived from aneighbor, any old hello information about that
neighbor is discarded and superseded by the information from the new
hello message.

Override Intvl (ms)

Displaysthevalue of the overrideinterval present in the Hello message.

Sample Output

ALA-1# show router pim neighbor

Interface Nbr DR Nbr Address Up Time Expiry Time Hold
Priority Time

ip-10.1.7.1 5 10.1.7.7 0d 00:10:39 0d 00:01:36 105

ip-10.1.2.1 5 10.1.2.2 0d 00:10:39 0d 00:01:35 105

ip-100.111.1.1 3 100.111.1.2 0d 00:09:31 0d 00:01:15 105

Neighbors 3

ALA-1#

*A:Dut-C# show router 100 pim neighbor ipveée

PIM Neighbor ipvé

Interface Nbr DR Prty Up Time Expiry Time Hold Time

Nbr Address
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Syntax
Context

Description

vprn_itf C_1100

1

fe80::4403:1ff:fel01:2

mpls-if-74456 (W)
::al4:104
mpls-if-74457 (W)
::al4:105

mpls-virt-if-1030145

::al4:102

ALA-1# show router pim neighbor detail

Interface
Neighbor Addr
Tracking Support
Gen Id

Up Time

Hold Time (sec)

Interface
Neighbor Addr
Tracking Support
Gen Id

Up Time

Hold Time (sec)

Interface
Neighbor Addr
Tracking Support
Gen Id

Up Time

Hold Time (sec)

rp ip-address

show>router>pim

1

1

26470

105

37928

105

ip-100.111.1.1
100.111.1.2

No

742098371

0d 00:09:33
105

0d 00:02:54 0d 00:01:43 105
0d 00:02:10 never 65535
0d 00:02:10 never 65535
0d 00:02:44 never 65535
DR Priority 5

LAN Delay (ms) 500

Override Intvl (ms)
Expiry Time

DR Priority

LAN Delay (ms)
Override Intvl (ms)
Expiry Time

DR Priority

LAN Delay (ms)
Override Intvl (ms)
Expiry Time

2500
0d 00:01:34

2500
0d 00:01:33

500
2500
0d 00:01:43

This command displays the rendezvous point (RP) set information built by the router.

PIM
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Parameters ip-address — Specifies the |P address of the RP.
Output PIM RP Output

The following table provides PIM RP field descriptions.

Table 16: PIM RP Fields

Label Description

Group Address Displays the multicast group address of the entry.

RP Address Displays the address of the Rendezvous Point (RP).

Type Specifies whether the entry was learned through the Bootstrap

mechanism or if it was statically configured.

Priority Displaysthe priority for the specified group address. The higher the
value, the higher the priority.

Holdtime Displays the value of the hold time present in the BSM message.

Sample Output

A:ALA-1# show router pim rp

Group Address RP Address Type Priority Holdtime
224.0.0.0/a 200.200.200.4 Dynamic  1s2 150
10.1.7.1 Static 1 N/A
Group Prefixes : 1
aaras

A:ALA-1# show router pim rp 10.1.7.1

PIM RP Set

Group Address  RP Address  Type  Priority Holdtime
224.0.0.0/4 0171 static 1 wa
Growp Prefixes : 1
Aaarae T

rp-hash

Syntax rp-hash grp-ip-address
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Context show>router>pim
Description This command hashes the RP for the specified group from the RP set.
Parameters grp-ip-address — Displays specific multicast group addresses.
Output PIM RP-Hash Output
The following table provides RP-Hash output field descriptions.
Table 17: RP-Hash Fields
Label Description
Group Address Displays the multicast group address of the entry.
RP Address Displays the address of the Rendezvous Point (RP).
Type Specifies whether the entry was learned through the Bootstrap
mechanism or if it was statically configured.
Sample Output
A:ALA-1# show router pim rp-hash 228.101.0.0
PIM Group-To RP mapping
Group Address P Address  Type
228.101.0.0 200.200.200.4  Bootstrap
aawae
A:ALA-1# show router pim rp-hash 228.101.0.6
PIM Group-To-RP mapping
Group Address  RP Address  Type
228.101.0.6 200.200.200.4 Bootstrap
aasat
statistics
Syntax  statistics [ip-int-name | mt-int-name | ip-address] [family]
Context show>router>pim
Description This command displays statistics for a particular PIM instance.
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Parameters

Output

ip-int-name — Only displays the interface information associated with the specified I P interface

name.

ip-address — Only displays the interface information associated with the specified | P address.

family — Displays either IPv4 or IPv6 information.

PIM Statistics Output

The following table provides PIM statistics output field descriptions.

Table 18: PIM Statistics Output Fields

Label

Description

PIM Statistics

The section listing the PIM statistics for a particular interface.
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Table 18: PIM Statistics Output Fields (Continued)

Label Description

Message Type Displays the type of message.

Hello

Displays the number of PIM hello messages received or transmitted on
this interface.

Join Prune

Displays the number of PIM join prune messages received or
transmitted on thisinterface.

Asserts

Displaysthe number of PIM assert messages received or transmitted on
this interface.

Register
Displays the number of register messages received or transmitted on
this interface.

Null Register

Displays the number of PIM null register messages received or
transmitted on thisinterface.

Register Stop
Displays the number of PIM register stop messages received or
transmitted on this interface.

BSM

Displays the number of PIM Bootstrap messages (BSM) received or
transmitted on thisinterface.

Candidate RP Adv
Displays the number of candidate RP advertisements.

Total Packets

Displays the total number of packets transmitted and received on this
interface.

Received Displays the number of messages received on thisinterface.

Transmitted Displays the number of multicast data packets transmitted on this
interface.

Rx Errors Displays the total number of receive errors.

Genera Interface The section listing the general PIM interface statistics.
Statistics
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Table 18: PIM Statistics Output Fields (Continued)

Label

Description

Register TTL Drop

Displays the number of multicast data packets which could not be
encapsulated in Register messages because the timeto live (TTL) was
zero.

Tx Register MTU Drop

Displays the number of Bootstrap messages received on thisinterface
but were dropped.

Rx Invalid Register

Displays the number of invalid PIM register messages received on this
interface.

Rx Neighbor Unknown | Displaysthe number of PIM messages (other than hello messages)
which were received on this interface and were rejected because the
adjacency with the neighbor router was not aready established.

Rx Bad Checksum Displaysthe number of PIM messages received on thisinterface which

Discard were discarded because of bad checksum.

Rx Bad Encoding

Displays the number of PIM messages with bad encodings received on
thisinterface.

Rx Bad Version Displays the number of PIM messages with bad versions received on
Discard this interface.

Rx CRP No Router Displays the number of candidate-rp advertisements (C-RP-Adv)
Alert received on this interface which had no router alert option set.

Rx Invalid Join Prune

Displays the number of invalid PIM join prune messages received on
this interface.

Rx Unknown PDU
Type

Displaysthe number of packets received with an unsupported PIM type.

Join Policy Drops

Displaysthe number of timesthejoin policy match resulted in dropping
PIM join-prune message or one of the source group contained in the

message.

Register Policy Drops

Displays the number of times the register policy match resulted in
dropping PIM register message.

Bootstrap Import Policy
Drops

Displays the number of Bootstrap messages received on this interface
but were dropped because of Bootstrap import policy.

Bootstrap Export Policy
Drops

Displays the number of Bootstrap messages that were not transmitted
on thisinterface because of Bootstrap export policy.

Source Group Statistics | The section listing the source group statistics.
(56) Displays the number of entriesin which thetypeis (S,G).
*,G) Displays the number of entriesin which the typeis (*,G).
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PIM

Label Description

(*,*,RP) Displays the number of entriesin which the typeis (*, *, rp).

Sample output

A:ALA-1# show router pim statistics

Message Type Received Transmitted Rx Errors
Hello 198 200 0

Join Prune 96 75 0

Asserts 0 0 0
Register 0 30 0

Null Register 0 160 0
Register Stop 180 0 0

BSM 34 76 0
Candidate RP Adv 0 0 0

Total Packets 546 541

Register TTL Drop

Tx Register MTU Drop

Rx Invalid Register

Rx Neighbor Unknown

Rx Bad Checksum Discard

Rx Bad Encoding

Rx Bad Version Discard

Rx CRP No Router Alert

Rx Invalid Join Prune

Rx Unknown PDU Type 0

Join Policy Drops 0

Register Policy Drops : 0
0
0

O O O O O O O o

[y

20

Bootstrap Import Policy Drops
Bootstrap Export Policy Drops

(8,G) 10
(*,G) 10
(*,*,RP) 0
A:ALA-1#

A:ALA-1# show router pim statistics 10.1.7.1

Message Type Received Transmitted Rx Errors
Hello 62 66 0
Join Prune 36 21 0
Asserts 0 0 0
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Register 0
Null Register 0
Register Stop 0
BSM 33
Total Packets 134

o O o o

Register TTL Drop

Tx Register MTU Drop

Rx Invalid Register

Rx Neighbor Unknown

Rx Bad Checksum Discard

Rx Bad Encoding

Rx Bad Version Discard

Rx CRP No Router Alert

Rx Invalid Join Prune

Rx Unknown PDU Type

Join Policy Drops

Register Policy Drops
Bootstrap Import Policy Drops
Bootstrap Export Policy Drops

(s,G)

(*,G)

(*,*,RP)
A:ALA-1#

A:ALA-1# show router pim statistics ip-10.1.7.1

Message Type Received
Hello 63

Join Prune 36
Asserts 0
Register 0

Null Register 0
Register Stop 0

BSM 33

Total Packets 135

Register TTL Drop

Tx Register MTU Drop
Rx Invalid Register

Rx Neighbor Unknown

Rx Bad Checksum Discard
Rx Bad Encoding

Rx Bad Version Discard
Rx CRP No Router Alert
Rx Invalid Join Prune
Rx Unknown PDU Type
Join Policy Drops

O O O O O O O O o o o
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Register Policy Drops : 0
Bootstrap Import Policy Drops )
Bootstrap Export Policy Drops : 0

(s,G) 9
(*,G) 0
(*,*,RP) 0
A:ALA-1#

status

Syntax status [detail] [family]
Context show>router>pim

Description This command displays PIM status. The Oper Status reflects the combined operational status of 1Pv4/
IPv6 PIM protocol status. If both are down, then Oper Statuswill be reflected as down. If 1Pv4 or IPv6
reflects up, the Oper Status will reflect up.

If PIM is not enabled, the following message appears:

A:NYC# show router pim status
MINOR: CLI PIM is not configured.
A:NYCH#

Parameters detail — Displays detailed status information.
family — Displays either |Pv4 or IPv6 information.

Output PIM Status Output

The following table provides PIM status output field descriptions.

Table 19: PIM Status Output Fields

Label Description

Admin State Displays the administrative status of PIM.

Oper State Displays the current operating state of this PIM protocol instance.

BSR State Displays the state of the router with respect to the Bootstrap
mechanism.

Address Displays the address of the elected Bootstrap router.

Expiry Time Displaysthe time remaining before the router sends the next Bootstrap
message.
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Table 19: PIM Status Output Fields (Continued)

Label Description

Priority Displays the priority of the elected Bootstrap router. The higher the
value, the higher the priority.

Hash Mask Length Displays the hash mask length of the Bootstrap router.

Up Time Displaysthetime since the current E-BSR became the Bootstrap router.

RPF Intf towards Displaysthe RPF interface towards the elected BSR. The valueis zero
if thereis no elected BSR in the network.

Address Displays the address of the candidate BSR router.

Expiry Time Displays the time remaining before the router sends the next Bootstrap
message.

Priority Displaysthe priority of the Bootstrap router. The higher the value, the
higher the priority.

Hash Mask Length Displays the hash mask length of the candidate Bootstrap router.

Up Time Displays the time since becoming the Bootstrap router.

Admin State Displays the administrative status of CRP.

Oper State Displays the current operating state of the C-RP mechanism.

Address Displaysthelocal RP address.

Priority Displaysthe CRP's priority for becoming arendezvous point (RP). A O

value isthe highest priority.

Holdtime Displays the hold time of the candidate RP. It is used by the Bootstrap
router to timeout the RP entriesif it does not listen to another CRP
advertisement within the holdtime period.

Policy Displaysthe PIM policiesfor aparticular PIM instance.
Default Group Displays the default core group address.
RPF Table Displays the route table used for RPF check.

MC-ECMP-Hashing Displaysif hash-based multicast balancing of traffic over ECMP links
is enabled or disabled.

Sample Output

A:dut-d# show router pim status

Admin State : Up
Oper State : Up
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IPv4 Admin State : Up
IPv4 Oper State : Up
BSR State : Accept Any
Elected BSR
Address : None
Expiry Time : N/A
Priority : N/A
Hash Mask Length : 30
Up Time : N/A
RPF Intf towards E-BSR : N/A
Candidate BSR
Admin State : Down
Oper State : Down
Address : None
Priority : 0
Hash Mask Length : 30
Candidate RP
Admin State : Down
Oper State : Down
Address : 0.0.0.0
Priority : 192
Holdtime : 150
Auto-RP : Disabled
Multicast-Fast-Failover : Disabled
SSM-Default-Range : Enabled
SSM-Assert-Comp-Mode : Disabled
SSM-Group-Range
None
MC-ECMP-Hashing : Disabled
MC-ECMP-Hashing-Rebalance : Disabled
Enable-MDT-SPT : Disabled
Policy : None
RPF Table : rtable-u
Non-DR-Attract-Traffic : Disabled
Rpf-Vector : None
ESM : Disabled
A:dut-d#

*A:Dut-A# show router pim status detail

Admin State : Up
Oper State : Up
IPv4 Admin State : Up
IPv4 Oper State : Up
BSR State : Accept Any

Elected BSR

Address : None
Expiry Time : N/A
Priority : N/A
Hash Mask Length : 30

Up Time : N/A
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RPF Intf towards E-BSR

Candidate BSR
Admin State
Oper State
Address
Priority
Hash Mask Length

Candidate RP
Admin State
Oper State
Address
Priority
Holdtime

Auto-RP
Multicast-Fast-Failover
SSM-Default-Range
SSM-Assert-Comp-Mode
SSM-Group-Range
None
MC-ECMP-Hashing
MC-ECMP-Hashing-Rebalance
Enable-MDT-SPT
Policy
RPF Table
Non-DR-Attract-Traffic
Rpf-Vector
ESM
MDT Configurations
MDT Default Group
MDT Data Range
MDT Data Delay Interval
MDT Data Threshold Range
MDT Data Threshold

MDT SPMSI Add Rx Threshold
MDT SPMSI Delete Rx Threshold

MDT Data Threshold Range

MDT Data Threshold

MDT SPMSI Add Rx Threshold
MDT SPMSI Delete Rx Threshold

N/A

Down
Down
None

30

Down
Down
0.0.0.0
192

150
Disabled

Disabled

Enabled
Disabled

Disabled
Disabled
Disabled
None
rtable-u
Disabled
None
Disabled
0.0.0.0

/0
3

224.0.0.0/4

1
65534
65535

£f£f00::/8
1

65534
65535
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tunnel-interface

Syntax tunnel-interface [ip-int-name | mt-int-name | int-ip-address] [group [grp-ip-address] source
ip-address] [type {starstarrp | starg | sg}] [detail] [family]

Context show>router>pim

Description This command displays PIM tunnel interface information.

Parameters ip-int-name — Specifies the | P interface name. A string up to 32 characters.
mt-int-name — Specifies the Multicast Tunnel (MT) interface for a VPRN.
Values vprn-id-mt-grp-ip-address
int-ip-address — Specifies the interface |Pv4 or I1Pv6 address.
group grp-ip-address — Specifies the |P multicast group address, or 0.
sour ce ip-address — Specifies the source or RP IPv4 or IPv6 address.
type — Specifies the type of entry.
Values starstarrp | starg | sg
detail — Displays detailed interface information.
family — Specifies the IPv4 or |Pv6 address family.

Output

Sample Output
*A:Dut-C# show router pim tunnel-interface
PIM Interfaces ipv4
Interface Originator Address Adm Opr Transport Type
mpls-if-73728 N/A Up Up Tx-IPMSI
mpls-if-73729 N/A Up Up Tx-IPMSI
mpls-if-73730 N/A Up Up Tx-IPMSI
mpls-if-73731 N/A Up Up Tx-IPMSI
mpls-if-73732 N/A Up Up Tx-IPMSI
Interfaces 5

mvpn-list

Syntax mvpn-list [type type] [auto-discovery auto-discovery] [signalling
signalling] [group group]

Context show>router

Description  Thiscommand displays Multicast VPN list.
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Parameters type — Specifiesthe MV PN type.

Values pim|rsvp | ldp

auto-discovery — Specifies the auto-discovery mode.
Values none | default | mdt-s

signalling — Specifies the signalling type.
Values bgp | pim

group — Specifies the group address.

Output

Sample Output

*A:Dut-D# show router mvpn-list

Legend: Sig = Signal Pim-a = pim-asm Pim-s = pim-ssm A-D = Auto-Discovery
SR = Sender-Receiver SO = Sender-Only RO = Receiver-Only

MVPN List
VprnID A-D iPmsi/sPmsi GroupAddr/Lsp-Template IPv4 (S,G)/(*,Q)
Sig Mdt -Type IPV6(S,G)/ (*,G)
100 None Pim-a/None 224.100.201.101 0/0
Pim N/A 0/0

Total PIM RSVP MLDP
I-PMSI tunnels 1 0 0

TX S-PMSI tunnels 0 0 0

RX S-PMSI tunnels 0 0 0

RX PSEUDO S-PMSI tunnels 0 0 0

Total IPv4 (S,G)/(*,G) : 0/0

Total IPv6 (S,G)/(*,G) 0/0

*A:Dut-D#

Clear Commands

database

Syntax database [interface ip-int-name | mt-int-name | int-ip-address] [group grp-ip-address
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Context

Description

Parameters

S-pmsi

Syntax
Context

Description

Parameters

statistics

Syntax

Context

Description

PIM

[source ip-address]] [family]
clear>router>pim

This command clears IGMP or PIM database statistics on a specified interface or 1P address.

interface ip-int-name — Clears the IGMP or PIM database on the specified interface.

interface mt-int-name — Clearsthe default core group address of the Multicast Distribution Tree
(MDT) for the VPRN instance. The Multicast Tunnel (MT) interface for aVPRN is created
when this object is set to avalid group address.

Syntax: vprn-id-mt-grp-ip-address
interface int-ip-address — Clears the IGMP or PIM database on the specified | P address.

group group-ip-address — Clearsthe multicast group address (ipv4/ipv6) or zeroin the specified
address group.

sour ce ip-address — Clears the IGMP or PIM database from the specified source I P address.
family — Clears either IPv4 or IPv6 information.
mpls-if-name — Clears the MPL S interface name.

Syntax: mpls-if-index

s-pmsi [mdSrcAddr] [mdGrpAddr] [vprnSrcAddr vprnGrpAddr]

clear>router>pim

This command clears PIM selective provider multicast service interface cache.

mdSrcAddr — Clears the specified source address used for Multicast Distribution Tree (MDT).
mdGrpAddr — Clears the specified group address used for Multicast Distribution Tree (MDT).

vprnScAddr — Clears the specified source address of the multicast sender.
vprnGrpAddr — Clears the specified multicast group address.

statistics [{[interface ip-int-name | ip-address | mt-int-name]} {[group grp-ip-address
[source ip-address]]}] [family]]

clear>router>pim

This command clears PIM statistics on a specified interface or |P address.
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Parameters

neighbor

Syntax
Context

Description

Parameters

Note: An interface and group or source cannot be specified at the same time.

interface ip-int-name — Clears PIM statistics on the specified interface.
interface ip-address — Clears PIM statistics on the specified | P address.

interface mt-int-name — Clearsthedefault core group address of the Muulticast Distribution Tree
(MDT) for the VPRN instance. The Multicast Tunnel (MT) interface for aVPRN is created
when this object is set to avalid group address.

syntax: vprn-id-mt-grp-ip-address

group grp-ip-address — When only the group address is specified and no source is specified,
(*,G) statisticsare cleared. When the group addressis specified along with the source address,
then the (S,G) statistics are reset to zero.

sour ce ip-address — When the source address is specified along with the group address, then the
(S,G) statistics are reset to zero.

family — Clears either |Pv4 or |Pv6 information.

neighbor [ip-int-name | ip-address] [family]

clear>router>pim

This command clears PIM neighbor data on a specified interface or | P address.
ip-int-name — Clears PIM neighbor on the specified interface.

ip-address — Clears PIM neighbor on the specified | P address.

family — Clears either IPv4 or IPv6 information.

Debug Commands

adjacency

Syntax
Context

Description

176

[no] adjacency
debug>router>pim

This command enables/disables debugging for PIM adjacencies.
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Syntax

Context

Description

Parameters

assert

Syntax

Context

Description

Parameters

bsr

Syntax

Context

Description

Parameters
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PIM

all [group grp-ip-address] [source ip-address] [detail]
no all

debug>router>pim

This command enables/disables debugging for all the PIM modules.

group grp-ip-address — Debugs information associated with all PIM modules.
Values IPv4 or |Pv6 address

sour ce ip-address — Debugs information associated with al PIM modules.

IPv4 or |Pv6 address

detail — Debugs detailed information on all PIM modules.

Values

assert [group grp-ip-address] [source ip-address] [detail]
no assert

debug>router>pim
This command enabl es/disables debugging for PIM assert mechanism.

group grp-ip-address — Debugs information associated with the PIM assert mechanism.

Values multicast group address (ipv4/ipv6)

sour ce ip-address — Debugs information associated with the PIM assert mechanism.

Values source address (ipv4/ipv6)

detail — Debugs detailed information on the PIM assert mechanism.

bsr [detail]
no bsr

debug>router>pim

This command enables debugging for PIM Bootstrap mechanism.
The no form of the command disables debugging.

detail — Debugs detailed information on the PIM assert mechanism.
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data

Syntax

Context

Description

Parameters

db

Syntax

Context

Description

Parameters

interface

Syntax

Context

Description

Parameters
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data [group grp-ip-address] [source ip-address] [detail]
no data

debug>router>pim

This command enables/disables debugging for PIM data exception.

group grp-ip-address — Debugs information associated with the specified data exception.
Values multicast group address (ipv4/ipv6)

sour ce ip-address — Debugs information associated with the specified data exception.
Values source address (ipv4/ipv6)

detail — Debugs detailed | P data exception information.

db [group grp-ip-address] [source ip-address] [detail]
no db

debug>router>pim

This command enables/disables debugging for PIM database.

group grp-ip-address — Debugs information associated with the specified database.
Values multicast group address (ipv4/ipv6) or zero

sour ce ip-address — Debugs information associated with the specified database.
Values source address (ipv4/ipv6)

detail — Debugs detailed IP database information.

interface [ip-int-name | mt-int-name | ip-address] [detail]
no interface

debug>router>pim
This command enables/disables debugging for PIM interface.

ip-int-name — Debugs the information associated with the specified | P interface name.

Values IPv4 or | Pv6 interface address

mt-int-address — Debugs the information associated with the specified VPRN 1D and group
address.
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Syntax

Context

Description

Parameters

mrib

Syntax

Context

Description

Parameters

msg

Syntax

Context

Description

PIM

ip-address — Debugs the information associated with the specified | P address.
detail — Debugs detailed I P interface information.

jp [group grp-ip-address] [source ip-address] [detail]
no jp
debug>router>pim

This command enables/disables debugging for PIM Join-Prune mechanism.

group grp-ip-address — Debugs information associated with the specified Join-Prune
mechanism.

Values multicast group address (ipv4/ipv6) or zero
sour ce ip-address — Debugs information associated with the specified Join-Prune mechanism.
Values source address (ipv4/ipv6)

detail — Debugs detailed Joi n-Prune mechanism information.

mrib [group grp-ip-address] [source ip-address] [detail]
no mrib

debug>router>pim

This command enables/disables debugging for PIM MRIB.

group grp-ip-address — Debugs information associated with the specified PIM MRIB.
Values multicast group address (ipv4/ipv6)

sour ce ip-address — Debugs information associated with the specified PIM MRIB.
Values source address (ipv4/ipv6)

detail — Debugs detailed MRIB information.

msg [detail]
no msg

debug>router>pim

This command enables/disables debugging for PIM messaging.
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Parameters

packet

Syntax

Context

Description

Parameters

red

Syntax

Context
Description

Parameters

register

Syntax

Context

Description

Parameters
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detail — Debugs detailed messaging information.

packet [hello | register | register-stop | jp | bsr | assert | crp] [ip-int-name | ip-address]
no packet

debug>router>pim

This command enables/disables debugging for PIM packets.

hello | register | register-stop | jp | bsr | assert | crp—PIM packet types.

ip-int-name — Debugs the information associated with the specified I P interface name.
Values IPv4 or |Pv6 interface address

ip-address — Debugs the information associated with the specified I1P address of a particular
packet type.

red [detail]
no red

debug>router>pim

This command enables/disables debugging for PIM redundancy messages to the standby CPM.

detail — Displays detailed redundancy information.

register [group grp-ip-address] [source ip-address] [detail]
no register

debug>router>pim

This command enables/disables debugging for PIM Register mechanism.

group grp-ip-address — Debugs information associated with the specified PIM register.
Values multicast group address (ipv4/ipv6)

sour ce ip-address — Debugs information associated with the specified PIM register.
Values source address (ipv4/ipv6)

detail — Debugs detailed register information.
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Syntax

Context

Description

Parameters

S-pmsi
Syntax
Context

Description

Parameters

PIM

rtm [detail]
no rtm

debug>router>pim

This command enables/disables debugging for PIM RTM.

detail — Displays detailed RTM information.

s-pmsi [{vpnSrcAddr [vpnGrpAddr]} [mdSrcAddr]] [detail]
no s-pmsi

debug>router>pim

This command enables debugging for PIM selective provider multicast service interface.
The no form of the command disables the debugging.

vpnScAddr — Specifies the VPN source address.

vpnGrpAddr — Specifies the VPN group address

mdS cAddr — Specifies the source address of the multicast sender.
detail — Displays detailed information for selective PMSI.
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MSDP

In This Chapter

This chapter provides information to configure Multicast Source Discovery Protocol
(MSDP).

Topicsin this chapter include:

e Multicast Source Discovery Protocol
» Configuring MSDP with CLI
« MSDP Configuration Command Reference

Multicast Source Discovery Protocol

M SDP-speaking routersin a PIM-SM (RFC 2362, Protocol Independent Multicast-Sparse
Mode (PIM-SM): Protocol Specification) domain have M SDP peering relationship with
MSDP peersin another domain. The peering relationship is made up of a TCP connectionin
which control information is exchanged. Each domain has one or more connectionsto this
virtual topology.

When aPIM-SM RP learns about a new multicast source within its own domain from a
standard PIM register mechanism, it encapsulates the first data packet in an M SDP source-
active message and sendsiit to all MSDP peers.

The source-active message is flooded (after an RPF check) by each peer to its MSDP peers
until the source-active message reaches every M SDP router in the interconnected networks.
If the receiving MSDP peer is an RP, and the RP has a (*.G) entry (receiver) for the group,
the RP creates state for the source and joins to the shortest path tree for the source. The
encapsulated data is de-encapsulated and forwarded down the shared tree of that RP. When
the packet isreceived by the last hop router of the receiver, the last hop router also may join
the shortest path tree to the source.

The MSDP speaker periodically sends source-active messages that include all sources.
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Anycast RP for MSDP

MSDP is a mechanism that allows rendezvous points to share information about active
sources. When RPs in remote domains hear about the active sources, they can pass on that
information to the local receivers and multicast data can be forwarded between the domains.
MSDP allows each domain to maintain an independent RP that does not rely on other
domains but enables RPsto forward traffic between domains. PIM-SM isused to forward the
traffic between the multicast domains.

Using PIM-SM, mullticast sources and receivers register with their local RP by the closest
multicast router. The RP maintains information about the sources and receivers for any
particular group. RPsin other domains do not have any knowledge about sources located in
other domains.

MSDP is required to provide inter-domain multicast services using Any Source Multicast
(ASM). Anycast RP for MSDP enables fast convergence when should an MSDP/PIM PR
router fail by allowing receivers and sources to rendezvous at the closest RP.

MSDP Procedure

184

When an RP in aPIM-SM domain first learns of a new sender, for example, by PIM register
messages, it constructs a source-active (SA) message and sendsit to its MSDP peers. The SA
message contains the following fields:

e Source address of the data source
»  Group address the data source sendsto
* |Paddress of the RP

Note: An RP that is not a designated router on a shared network does not originate SAs for
directly-connected sources on that shared network. It only originates in response to
receiving register messages from the designated router.

Each M SDP peer receives and forwards the message away from the RP addressin apeer-RPF
flooding fashion. The notion of peer-RPF flooding is with respect to forwarding SA
messages. The Multicast RPF Routing Information Base (MRIB) is examined to determine
which peer towards the originating RP of the SA messageis selected. Such apeeriscalled an
RPF peer.

If the MSDP peer receives the SA from a non-RPF peer towards the originating RP, it will

drop the message. Otherwise, it forwards the message to all its MSDP peers (except the one
from which it received the SA message).
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When an MSDP peer which is also an RP for its own domain receives anew SA message, it
determines if there are any group members within the domain interested in any group
described by an (S,G) entry within the SA message. That is, the RP checksfor a (*,G) entry
with a non-empty outgoing interface list. Thisimplies that some system in the domain is
interested inthe group. Inthiscase, the RPtriggersan (S,G) join event toward the data source
asif ajoin/prune message was received addressed to the RP. This sets up a branch of the
source-tree to this domain. Subsequent data packets arrive at the RP by this tree branch and
are forwarded down the shared-tree inside the domain. If leaf routers choose to join the
source-tree they have the option to do so according to existing PIM-SM conventions. If an
RPinadomain receivesaPIM join message for anew group G, the RP must trigger an (S,G)
join event for each active (S,G) for that group in its SA cache.

This procedure is called flood-and-join because if any RP is not interested in the group, the
SA message can be ignored, otherwise, they join a distribution tree.

MSDP Peering Scenarios

Draft-ietf-mboned-msdp-deploy-nn.txt, Multicast Source Discovery Protocol (MSDP)
Deployment Scenarios, describes how protocols work together to provide intra- and inter-
domain ASM service.

Inter-domain peering:

«  Peering between PIM border routers (single-hop peering)
e Peering between non-border routers (multi-hop peering)
e MSDP peering without BGP

*  MSDP peering between mesh groups

* MSDP peering at a multicast exchange

Intra-domain peering:

*  Peering between routers configured for both MSDP and MBGP
e MSDP peer is not BGP peer (meaning, no BGP peer)

MSDP Peer Groups

MSDP peer groups are typically created when multiple peers have a set of common
operational parameters. Group parameters not specifically configured are inherited from the
global level.
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MSDP Mesh Groups

MSDP mesh groups are used to reduce source active flooding primarily in intra-domain
configurations. When a number of speakersin an MSDP domain are fully meshed they can
be configured as a mesh group. The originator of the source active message forwards the
message to all members of the mesh group. Because of this, forwarding the SA between non-
originating members of the mesh group is not necessary.

MSDP Routing Policies

MSDP routing policies allow for filtering of inbound and/or outbound active source
messages. Policies can be configured at different levels:

e Globa level — Appliesto all peers
e Group level — Appliesto al peersin peer-group
* Neighbor level — Applies only to specified peer
The most specific level is used. If multiple policy names are specified, the policies are

evaluated in the order they are specified. Thefirst policy that matchesisapplied. If no policy
is applied source active messages are passed.

Match conditions include:

¢ Neighbor — Matches on aneighbor addressis the source address in the | P header of
the source active message.

* Routefilter — Matches on amulticast group address embedded in the source active
message.

»  Source address filter — Matches on a multicast source address embedded in the
source active message.

Auto-RP (discovery mode only) in Multicast VPN

186

Auto-RP is avendor proprietary protocol to dynamically learn about availability of
Rendezvous Point (RP) in network. Auto-RP protocol consists of announcing, mapping and
discovery functions. SR OS supports the discovery mode of Auto-RP that includes mapping
and forwarding of RP-mapping and RP-candidate messages. Discovery mode also includes
receiving RP-mapping messages locally to learn and maintain RP-candidate database.
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Auto-RP protocol is supported with multicast VPN and global routing instance. Either BSR
or Auto-RP is allowed to be configured per routing instance. Both mechanisms cannot be
enabled together.

Multicast in Virtual Private Networks

Draft Rosen

RFC 2547bis, BGP/MPLSIP VPNs, describes amethod of providing aVPN service. A VPN
provides secure connections to the network, allowing more efficient service to remote users
without compromising the security of firewalls. The Rosen draft specifies the protocols and
procedures which must be implemented in order for a service provider to provide a unicast
VPN. The draft extends that specification by describing the protocols and procedures which
a service provider must implement in order to support multicast traffic in a VPN, assuming
that PIM [PIMv2] isthe multicast routing protocol used within the VPN, and the SP network
can provide PIM aswell.

IGMP is not supported for receivers or senders directly attached to the PE.

For further information, refer to the Virtual Private Routed Network Service section of the
Services Guide.
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Configuring MSDP with CLI

This section provides information to configure MSDP using the command line interface.
Topicsin this section include:

» Basic MSDP Configuration
e Configuring MSDP Parameters
e Disabling MSDP

Basic MSDP Configuration

Perform the following basic M SDP configuration tasks:

e Enable MSDP (required)
e Configure peer
e Configure local address

Configuring MSDP Parameters

Use the following commands to configure basic MSDP parameters:

CLI Syntax: config>router# msdp
peer ip-address
active-source-limit number
authentication-key [authentication-key|hash-
key] [hash]|hash2]
default-peer

export policy-name [policy-name...(up to 5
max) ]

import policy-name [policy-name... (up to 5
max) ]

local-address ip-address
receive-msdp-msg-rate number interval seconds
[threshold threshold]
no shutdown
no shutdown

Use the following CLI syntax to configure MSDP parameters.
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Example: config>router>msdp# peer 10.20.1.1
config>router>msdp>peer# local-address 10.20.1.6
configs>router>msdp>peer# no shutdown
config>router>msdp>peerf# exit
config>router>msdp# no shutdown
config>router>msdp#

The following example displays the M SDP configuration:

ALA-48>config>router>msdp# info

peer 10.20.1.1
local-address 10.20.1.6
exit

ALA-48>config>router>msdp#

Disabling MSDP

Use the following CLI syntax to disable PIM.
CLI Syntax: config>router#

msdp
shutdown

The following example displays the command usage to disable multicast:
Example: config>router#

config>router>msdp# shutdown
config>router>msdp# exit

The following example displays the configuration output:

A:LAX>config>router# info

echo "MSDP Configuration"
# __________________________________________________
msdp
shutdown

peer 10.20.1.1
local-address 10.20.1.6
exit
group "test"
active-source-1limit 50000
receive-msdp-msg-rate 100 interval 300 threshold 5000
export "LDP-export"
import "LDP-import"
local-address 10.10.10.103
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mode mesh-group
peer 10.10.10.104
exit
exit
exit
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MSDP Configuration Command Reference

Command Hierarchies

e Configuration Commands

Configuration Commands

config
— router

— [no] msdp

— [no] active-sour ce-limit number
— [no] data-encapsulation
— export policy-name [policy-name...(up to 5 max)]

— noexport

— [no] group group-name

active-sour ce-limit number
no active-sour ce-limit
export policy-name [policy-name...(up to 5 max)]
no export
import policy-name [policy-name...(up to 5 max)]
no import
|ocal-addr ess address
no local-address
mode { mesh-group | standard}
[no] peer peer-address
— active-sour ce-limit number

no active-sour ce-limit

authentication-key [authentication-key | hash-key] [hash | hash2]
no authentication-key

[no] default-peer

export policy-name [policy-name...(up to 5 max)]

no export

import policy-name [policy-name...(up to 5 max)]

no import

|ocal-address address

no local-address

r eceive-msdp-msg-r ate number inter val seconds[threshold number]
no receive-msdp-msg-rate

[no] shutdown

— receive-msdp-msg-r ate number interval seconds [threshold number]
— no receive-msdp-msg-rate
— [no] shutdown

— import policy-name [policy-name...(up to 5 max)]

— noimport

— local-address address
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— nolocal-address
— [no] peer peer-address
— active-sour ce-limit number
— no active-sour ce-limit
— authentication-key [authentication-key | hash-key] [hash | hash2]
— no authentication-key
— [no] default-peer
— export policy-name [policy-name...(up to 5 max)]
— noexport
— import policy-name [policy-name...(up to 5 max)]
— noimport
— local-address address
— nolocal-address
— receive-msdp-msg-r ate number interval seconds [threshold number]
— no receive-msdp-msg-rate
— [no] shutdown
— recelve-msdp-msg-rate number interval seconds [threshold number]
— no receive-msdp-msg-rate
— rpf-table{rtable-m | rtable-u | both}
— norpf-table
— sa-timeout seconds
— no sa-timeout
— [no] shutdown
— [no] sour ce prefix/mask
— active-sour ce-limit number
— no active-sour ce-limit

Command Descriptions

MSDP Commands

msdp

Syntax [no] msdp
Context config>router

Description This command enables a Multicast Source Discovery Protocol (M SDP) instance. When an MSDP
instance is created, the protocol is enabled. To start or suspend execution of the M SDP protocol
without affecting the configuration, use the [no] shutdown command.

For the MSDP protocoal to function, at least one peer must be configured.

When MSDP is configured and started an appropriate event message should be generated.
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When the no form of the command is executed, all sessions must be terminated and an appropriate
event message should be generated.

When all peering sessions are terminated, an event message per peer is not required.

The no form of the command deletes the MSDP protocol instance, removing all associated
configuration parameters.

Default no msdp

active-source-limit

Syntax active-source-limit number
no active-source-limit

Context config>router>msdp
config>router>msdp>group
config>router>msdp>group>peer

Description This option controls the maximum number of active source messages that will be accepted by
Multicast Source Discovery Protocol (MSDP), effectively controlling the number of active sources
that can be stored on the system.

The no form of this command reverts the number of source message limit to default operation.
Default No limit is placed on the number of source active records

Parameters number — This parameter defines how many active sources can be maintained by MSDP.
Values 0 to 1000000

receive-msdp-msg-rate

Syntax receive-msg-rate number interval seconds [threshold number]
no receive-msg-rate

Context config>router>msdp
config>router>msdp>peer
config>router>msdp>group
config>router>msdp>group>peer

Description This command limits the number of Multicast Source Discovery Protocol (M SDP) messages that are
read from the TCP session. It is possible that an MSDP/ RP router may receive alarge number of
MSDP protocol message packets in a particular source active message.

After the number of M SDP packets (including source active messages) defined in the threshold have
been processed, the rate of all other MSDP packets is rate limited by no longer accepting messages
from the TCP session until the time (seconds) has el apsed.
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The no form of this command reverts this active-source limit to default operation.
Default No limit is placed on the number of MSDP and source active limit messages will be accepted.

Parameters number — Defines the number of M SDP messages (including source active messages) that are
read from the TCP session per the number of seconds.

Values 10 to 10000
Default 0

interval seconds — This defines the time that, together with the number parameter, defines the
number of M SDP messages (including source active messages) that are read from the TCP
session within the configured number of seconds.

Values 1to 600
Default 0

threshold number — This number reflects the number of M SDP messages can be processed
before the M SDP message rate limiting function described above is activated; thisis
particularly of use during at system startup and initialization.

Values 1 to 1000000
Default 0

shutdown

Syntax [no] shutdown

Context config>router>msdp
config>router>msdp>peer
config>router>msdp>group

Description The shutdown command administratively disables the entity. When disabled, an entity does not
change, reset, or remove any configuration settings or statistics. Many entities must be explicitly
enabled using the no shutdown command and must be shut down before they may be deleted.

Unlike other commands and parameters where the default state is not indicated in the configuration
file, shutdown and no shutdown are always indicated in system generated configuration files.

The no form of the command puts an entity into the administratively enabled state.

Default no shutdown

authentication-key

Syntax authentication-key [authentication-key | hash-key] [hash | hash?2]
no authentication-key

Context config>router>msdp>peer
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config>router>msdp>group>peer

Description This command configures a Message Digest 5 (M D5) authentication key to be used with a specific
Multicast Source Discovery Protocol (MSDP) peering session. The authentication key must be
configured per peer as such no global or group configuration is possible.

Default Authentication-key. All MSDP messages are accepted and the MD5 signature option authentication
key isdisabled.

Parameters authentication-key — The authentication key. Allowed values are any string up to 256 characters
long composed of printable, 7-bit ASCII characters. If the string contains special characters
(#, $, spaces, etc.), enclose the entire string in quotation marks (* ).

hash-key — The hash key. The key can be any combination of ASCII characters up to 451
charactersin length (encrypted). If spaces are used in the string, enclose the entire string in
quotation marks (“ ).

Thisisuseful when auser must configure the parameter, but, for security purposes, the actual
unencrypted key value is not provided.

hash — Specifiesthe key is entered in an encrypted form. If the hash or hash2 parameter is not
used, the key is assumed to be in an unencrypted, clear text form. For security, all keys are
stored in encrypted form in the configuration file with the hash or hash2 parameter specified

hash2 — Specifies the key is entered in amore complex encrypted form that involves more
variables than the key value al one, meaning that the hash2 encrypted variable cannot be
copied and pasted. If the hash or hash2 parameter is not used, the key isassumed to bein an
unencrypted, clear text form. For security, all keys are stored in encrypted form in the
configuration file with the hash or hash2 parameter specified.

data-encapsulation

Syntax [no] data-encapsulation
Context config>router>msdp

Description This command configures a rendezvous point (RP) using Multicast Source Discovery Protocol
(MSDP) to encapsulate multicast data received in M SDP register messages inside forwarded MSDP
source-active messages.

Default data-encapsul ation

default-peer

Syntax default-peer
no default-peer

Context config>router>msdp>peer
config>router>msdp>group>peer
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Description

Default

export

198

Syntax

Context

Description

Using the default peer mechanism, a peer can be selected as the default Multicast Source Discovery
Protocol (MSDP) peer. Asaresult, all source-active messages from the peer will be accepted without
the usual peer-reverse-path-forwarding (RPF) check.

The MSDP peer-RPF check is different from the normal multicast RPF checks. The peer-RPF check
is used to stop source-active messages from looping. A router validates source-active messages
originated from other routers in a deterministic fashion.

A set of rulesisapplied in order to validate received source-active messages, and the first rule that
applies determinesthe peer-RPF neighbor. All source-active messages from other routers are rejected.
Therules applied to source-active messages originating at Router Sreceived at Router R from Router
N are asfollows:

« If Router N and router S are one and the same, then the messageis originated by adirect peer-
RPF neighbor and will be accepted.

* If Router N isa configured peer, or amember of the Router R mesh group then its source-
active messages are accepted.

« If Router N isthe Border Gateway Protocol (BGP) next hop of the active multicast RPF route
toward Router S then Router N is the peer-RPF neighbor and its source-active messages are
accepted.

e If Router N isan external BGP peer of Router R and the last autonomous system (A S) number
in the BGP AS-path to Router S isthe same as Router N's AS number, then Router N isthe
peer-RPF neighbor, and its source-active messages are accepted.

« If Router N usesthe same next hop asthe next hop to Router S, then Router N isthe peer-RPF
neighbor, and its source-active messages are accepted.

< If Router N fits none of the above rules, then Router N is not a peer-RPF neighbor, and its
source-active messages are rejected.

No default peer is established and all active source messages must be RPF checked.

export policy-name [policy-name...(up to 5 max)]
no export

config>router>msdp
config>router>msdp>peer
config>router>msdp>group
config>router>msdp>group>peer

This command specifies the policies to export source active state from the source active list into
Multicast Source Discovery Protocol (MSDP).

If multiple policy names are specified, the policies are evaluated in the order they are specified. The
first policy that matchesisapplied. If multiple export commands are issued, the last command entered
will override the previous command. A maximum of five policy names can be specified.

The no form of the command removes all policies from the configuration.
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group

Syntax
Context

Description

Default

Parameters

import

Syntax

Context

Description

MSDP

No export policies are applied and all SA entries are announced.

policy-name — Specifies the export policy name. Up to five policy-name arguments can be
specified.
If you configure an export policy at the global level, each individual peer inherits the global
policy. If you configure an export policy at the group level, each individual peer in agroup
inheritsthegroup’ spolicy. If you configure an export policy at the peer level, then policy only
appliesto the peer where it is configured.

[no] group group-name
config>router>msdp

Thiscommand enables accessto the context to create or modify aMulticast Source Discovery Protocol
(MSDP) group. To configure multiple MSDP groups, include multiple group statements.

By default, the group’ s options are inherited from the global MSDP options. To override these global
options, group-specific options within the group statement can be configured.

If the group name provided is aready configured then this command only provides the context to
configure the options pertaining to this group.

If the group name provided is not aready configured, then the group name must be created and the
context to configure the parameters pertaining to the group should be provided. In this case, the $
prompt to indicate that a new entity (group) is being created should be used.

For agroup to be of use, at least one peer must be configured.
no group

group-name — Species a unigue name for the MSDP group.

import policy-name [policy-name...(up to 5 max)]
no import

config>router>msdp
config>router>msdp>peer
config>router>msdp>group
config>router>msdp>group>peer

This command specifies the policies to import source active state from Multicast Source Discovery
Protocol (MSDP) into source active list.
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local-address
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Default

Parameters

Syntax

Context

Description

If multiple policy names are specified, the policies are evaluated in the order they are specified. The
first policy that matchesisapplied. If multipleimport commands areissued, thelast command entered
will override the previous command. A maximum of five policy names can be specified.

If you configure an import policy at the global level, each individual peer inherits the global policy.
If you configure an import policy at thegroup level, each individual peer inagroup inheritsthegroup’s
policy.

If you configure an import policy at the peer level, then policy only appliesto the peer whereit is
configured.

The no form of the command removes al policies from the configuration.

No import policies are applied and al source active messages are allowed.

policy-name — Specifies the import policy name. Up to five policy-name arguments can be
specified.

local-address address
no local-address

config>router>msdp
config>router>msdp>peer
config>router>msdp>group
config>router>msdp>group>peer

Thiscommand configuresthelocal end of aMulticast Source Discovery Protocol (MSDP) session. For
MSDP to function, at least one peer must be configured. When configuring a peer, you must include
this local-address command to configure the local end of the MSDP session. This address must be
present on the node and is used to validate incoming connections to the peer and to establish
connections to the remote peer.

If the user enters this command, then the address provided is validated and will be used as the local
address for MSDP peers from that point. If a subsegquent local-address command is entered, it will
replace the existing configuration and existing sessions will be terminated.

Similarly, when the no form of this command is entered, the existing local-address will be removed
from the configuration and the existing sessions will be terminated.

Whenever a session isterminated, all information pertaining to and learned from that peer will be
removed.

Whenever anew peering session is created or a peering session islost, an event message should be
generated.

The no form of this command removes the |ocal-address from the configuration.
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mode

Syntax
Context

Description

Default

Parameters

peer

Syntax

Context

Description
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No local addressis configured.

address — Specifies an existing address on the node.

mode {mesh-group | standard}
config>router>msdp>group

This command configures groups of peersin afull mesh topology to limit excessive flooding of
source-active messages to neighboring peers.

Multicast Source Discovery Protocol (MSDP) peers can be configured grouped in afull-mesh
topology that prevents excessive flooding of source-active messages to neighboring peers.

In ameshed configuration, all members of the group must have a peer connection with every other
mesh group member. If thisruleis not adhered to, then unpredictable results may occur.

standard (non-meshed)

mesh-group — Specifies that source-active message received from a mesh group member are
always accepted but are not flooded to other members of the same mesh group. These source-
active messages are only flooded to non-mesh group peers or members of other mesh groups.

standar d — Specifies a non-meshed mode.

[no] peer peer-address

config>router>msdp
config>router>msdp>group

This command configures peer parameters. Multicast Source Discovery Protocol (MSDP) must have
at least one peer configured. A peer is defined by configuring alocal-address that can be used by this
node to set up a peering session and the address of aremote MSDP router, It is the address of this
remote peer that is configured in this command and it identifies the remote MSDP router address.

After peer relationships are established, the M SDP peers exchange messages to advertise active
multicast sources. It may be required to have multiple peering sessions in which case multiple peer
statements should be included in the configurations.

By default, the options applied to apeer areinherited from the global or group-level. To override these
inherited options, include peer-specific options within the peer statement.

If the peer address provided is already a configured peer, then this command only providesthe context
to configure the parameters pertaining to this peer.
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Default

Parameters

rpf-table

Syntax

Context

Description

Default

Parameters

202

If the peer address provided is not already a configured peer, then the peer instance must be created
and the context to configure the parameters pertaining to this peer should be provided. In this case, the
$ prompt to indicate that a new entity (peer) is being created should be used.

The peer address provided will be validated and, if valid, will be used as the remote address for an
M SDP peering session.

When the no form of this command is entered, the existing peering address will be removed from the
configuration and the existing session will be terminated. Whenever asession isterminated, all source
active information pertaining to and learned from that peer will be removed. Whenever a new peering
session is created or a peering session islost, an event message should be generated.

At least one peer must be configured for MSDP to function.
none

peer-address — The address configured in this statement must identify the remote M SDP router
that the peering session must be established with.

rpf-table {rtable-m | rtable-u | both}
no rpf-table

config>router>msdp

This command configures the sequence of route tables used to find a Reverse Path Forwarding (RPF)
interface for a particular multicast route.

By default, only the unicast route table islooked up to calculate RPF interface towards the source/
rendezvous point. However, the operator can specify one of the following options:

e usetheunicast route table only
e usethemulticast route table only
*  use both the route tables

rtable-u

rtable6-m — Specifies that only the multicast route table will be used by the multicast protocol
(PIM) for IPv4 RPF checks. This route table will contain routes submitted by static routes,
ISIS and OSPF.

rtable6-u — Specifies only that the unicast route table will be used by the multicast protocol
(PIM) for IPv4 RPF checks. This route table will contain routes submitted by al the unicast
routing protocoals.

both — Will alwayslook up first in the multicast route table and, if thereisaroute, it will useit.
If PIM does not find aroutein the first lookup, it will try to find it in the unicast route table.
Rtable-m is checked before rtable6-u.
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Syntax

Context

Description

Default

Parameters

source

Syntax
Context

Description

Default

Parameters
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sa-timeout seconds
no sa-timeout

config>router>msdp

This command configures the value for the SA entriesin the cache. If these entries are not refreshed

within the timeout value, they are removed from the cache. Normally, the entries are refreshed at | east
once aminute. But under high load with many of M SDP peers, the refresh cycle could be incompl ete.
A higher timeout value (more than 90) could be useful to prevent instabilities in the MSDP cache.

90

seconds — Specifiesthetime, in seconds, to wait for aresponse from the peer before declaring the
peer unavailable.

Values 90 to 600

[no] source ip-prefix/mask
config>router>msdp

This command limits the number of active source messages the router accepts from sourcesin the
specified address range.

If the prefix and mask provided is already a configured then this command only provides the context
to configure the parameters pertaining to this active source-message filter.

If the prefix and mask provided is not aready a configured, then the source node instance must be
created and the context to configure the parameters pertaining to this node should be provided. In this
case, the $ prompt to indicate that a new entity (source) is being created should be used.

The no form of this message removes the source active rate limiter for this source address range.
None. The source active msdp messages are not rate limited based on the source address range.

ip-prefix — The IP prefix in dotted decimal notation for the range used by the ABR to advertise
that summarizes the areainto another area.

Values ip-prefix/mask: ip-prefix a.b.c.d (host bits must be 0)

mask — The subnet mask for the range expressed as a decimal integer mask length or in dotted
decimal notation.

Values 0to 32 (mask length), 0.0.0.0 to 255.255.255.255 (dotted decimal)
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Show, Clear, and Debug Command Reference

Command Hierarchies

¢ Show Commands
¢ Clear Commands
» Debug Commands

Show Commands

show
— router
— msdp

— group [group-name] [detail]

— peer [ip-address] [group group-name] [detail]

— sour ce [ip-address/mask] [type { configured | dynamic | both}] [detail]

— source-active [{group ip-address | local | originator ip-address | peer ip-address |
sour ce ip-address | group ip-address sour ce ip-address} ] [detail]

— source-active-r g ected [peer-group name] [group ip-address] [sour ce ip-address]
[originator ip-address] [peer ip-address]

— statistics [peer ip-address]

— status

Clear Commands

clear
— router
— msdp
— cache [peer ip-address] [group ip-address] [sourceip-address] [originrp ip-address]
— dtatistics [peer ip-address]

Debug Commands

debug
— router
— [no] msdp
— packet [pkt-type] [peer ip-address]
— no packet
— pim [grp-address]
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— nopim

— rtm [rp-address|

— nortm

— sa-db [group grpAddr] [source srcAddr] [rp rpAddr]
— nosa-db

Command Descriptions

Show Commands

group

Syntax
Context

Description

Parameters

Output

206

The command outputsin the following section are examples only; actual displays may differ
depending on supported functionality and user configuration.

group [group-name] [detail]
show>router>msdp

This command displays information about M SDP groups.

group-name — Displays information about the specified group name. If no group-nameis
specified, information about all group names display.

detail — Displays detailed MSDP group information.
MSDP Group Output

The following table provides MSDP group field descriptions.

Table 20: MSDP Group Fields

Label Description
Group Name Displays the MSDP group name.
Mode Displaysthe groups of peersin afull mesh topology to limit excessive

flooding of source-active messages to neighboring peers.

Act Srcs Displays the configured maximum number of active source messages
that will be accepted by MSDP.

Local Address Displaystheloca end of a MSDP session.

Admin State Displays the administrative state.
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Table 20: MSDP Group Fields (Continued)

Label Description
Receive Msg Rate Displays rate that the messages are read from the TCP session.
Receive Msg Time Displaysthe time of MSDP messages that are read from the TCP

session within the configured number of seconds.

Receive Msg Thd Displays the configured threshold number of M SDP messages can be
processed before the MSDP message rate limiting function .

SA Limit Displays the source-active limit.

Sample Output

*A:ALA-48>shows>router>msdp# group

Group Name Mode Act Srcs Local Address
main Mesh-group None None
loopl Mesh-group None None
loop2 Mesh-group None None
loop3 Mesh-group None None
loop4 Mesh-group None None
loop5 Mesh-group None None

*A:ALA-48>show>router>msdp#

*A:ALA-48>show>router>msdp# group test

*A:ALA-48>show>router>msdp#

*A:ALA-48>show>router>msdp# group test detail

Group Name test

Local Address : 10.10.10.103

Admin State : Up Receive Msg Rate : None
Receive Msg Time : None Receive Msg Thd : None
Mode : Mesh-group SA Limit : 50000
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Export Policy : None Specified / Inherited
Import Policy : None Specified / Inherited
Groups 1

*A:ALA-48>show>router>msdp#

peer

Syntax peer [ip-address] [group group-name] [detail]
Context show>router>msdp

Description This command displays information about an MSDP peer.

Parameters ip-address — Displays information about the specified | P address. If no | P address specified,
information about all MSDP IP addresses display.

group group-name — Displays information about the specified group name. If no group-name is
specified, information about all MSDP peers display.

detail — Displays detailed M SDP peer infomration.
Output MSDP Peer Output

The following table provides MSDP field descriptions.

Table 21: MSDP Fields

Label Description

Peer Displaysthe | P address of the peer.

Local Address Displaysthe local |P address.

State Displaysthe current state of the peer.

Last State Change Displays the date and time of the peer’slast state change.
SA Learn The number of SAslearned through a peer.

Sample Output

A:ALA-48# show router msdp peer

MSDP Peers

beer  Local Address  State  Last State Change  SA Learnt
102011 10.201.6 Established 08/30/2002 03:22:131008
Peers 11
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Syntax
Context

Description

Parameters

Output

MSDP

A:ALA-48#

A:ALA-48# show router msdp peer detail

Peer Address 10.20.1.1

Group Name : None

Local Address : 10.20.1.6

Last State Change : 08/30/2002 03:22:13 Last Act Src Limit : N/A
Peer Admin State : Up Default Peer : No
Peer Connect Retry : 0 State : Established
SA accepted : 1008 SA received : 709
State timer expires: 18 Peer time out : 62
Active Source Limit: None Receive Msg Rate : 0
Receive Msg Time : 0 Receive Msg Thd : 0
Auth Status : Disabled Auth Key : None
Export Policy : None Specified / Inherited

Import Policy : None Specified / Inherited

Peers 1

A:ALA-48#

source [ip-address/mask] [type {configured | dynamic | both}] [detail]
show>router>msdp

This command displays the discovery method for this multicast source.
configured — Displays user-created sources.

dynamic — Displays dynamically created sources.

both — Displays both user-configured and dynamically created sources.

detail — Displays detailed M SDP source information.

MSDP Source Output

The following table provides MSDP source field descriptions.

Table 22: MSDP Source Fields

Label Description
Source Displaysthe | P address of the peer.
Type Displays the type of peer.
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source-active

Syntax

Context

Description

Parameters

Output
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Table 22: MSDP Source Fields (Continued)

Label Description

SA limit Displaystheloca |IP address.

State Displays the current state of the peer.

Num excd Indicates the number of times the global active source limit has been
exceeded.

Last exceeded Displays the date and time of the peer’s last state change.

source-active [{group ip-address | local | originator ip-address | peer ip-address | source
ip-address | group ip-address source ip-address}] [detail]

show>router>msdp

This command displays source active messages accepted by MSDP.

group ip-address — Displays information about the specified group I P address.

local — Displays information about local source-active messages.

originator ip-address — Displays information about the specified originator |P address.
peer ip-address — Displays information about the specified peer | P address.

sour ce ip-address — Displays information about the specified source IP address.

group ip-address — Displays information about the specified group I P address.

detail — Displays detailed M SDP source-active information.

MSDP Source-Active Output

The following table provides M SDP source-active field descriptions.

Table 23: MSDP Source-Active Fields

Label Description

Grp Address Displays the | P address of the group.

Src Address Displaysthe I P address of the source.

Origin RP Displays the origination rendezvous point (RP) address.
Peer Address Displays the address of the peer.
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Table 23: MSDP Source-Active Fields (Continued)

Label Description

State Timer The time-out value. If the value reaches zero, the SA isremoved.

Sample Output

A:ALA-48# show router msdp source-active

Grp Address Src Address Origin RP Peer Address State Timer
228.100.0.0 100.112.1.2 10.20.1.1 10.20.1.1 69
228.100.0.1 100.112.1.2 10.20.1.1 10.20.1.1 69
228.100.0.2 100.112.1.2 10.20.1.1 10.20.1.1 69
228.100.0.3 100.112.1.2 10.20.1.1 10.20.1.1 69
228.100.0.4 100.112.1.2 10.20.1.1 10.20.1.1 69
228.100.0.5 100.112.1.2 10.20.1.1 10.20.1.1 69
228.100.0.6 100.112.1.2 10.20.1.1 10.20.1.1 69
228.100.0.7 100.112.1.2 10.20.1.1 10.20.1.1 69
228.100.0.8 100.112.1.2 10.20.1.1 10.20.1.1 69
228.100.0.9 100.112.1.2 10.20.1.1 10.20.1.1 69

A:ALA-48#

A:ALA-48# show router msdp source-active detail

Group Address : 228.100.0.0 Source Address : 100.112.1.2
Origin RP : 10.20.1.1 Peer Address : 10.20.1.1
State Timer : 64 Up Time : 3d 01:44:25
Group Address : 228.100.0.1 Source Address : 100.112.1.2
Origin RP : 10.20.1.1 Peer Address :10.20.1.1
State Timer : 64 Up Time : 48d 18:22:29
Group Address : 228.100.0.2 Source Address : 100.112.1.2
Origin RP : 10.20.1.1 Peer Address : 10.20.1.1
State Timer : 64 Up Time : 48d 18:22:29
Group Address : 228.100.0.3 Source Address : 100.112.1.2
Origin RP : 10.20.1.1 Peer Address : 10.20.1.1
State Timer : 64 Up Time : 48d 18:22:29
Group Address : 228.100.0.4 Source Address : 100.112.1.2
Origin RP : 10.20.1.1 Peer Address : 10.20.1.1
State Timer : 64 Up Time : 48d 18:22:29
Group Address : 228.100.0.5 Source Address : 100.112.1.2
Origin RP : 10.20.1.1 Peer Address : 10.20.1.1
State Timer : 64 Up Time : 48d 18:22:29
Group Address : 228.100.0.6 Source Address : 100.112.1.2
Origin RP : 10.20.1.1 Peer Address : 10.20.1.1
State Timer : 64 Up Time : 48d 18:22:29
Group Address : 228.100.0.7 Source Address :100.112.1.2
Origin RP :10.20.1.1 Peer Address :10.20.1.1
State Timer : 64 Up Time : 48d 18:22:29
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Group Address : 228.100.0.8 Source Address : 100.112.1.2
Origin RP : 10.20.1.1 Peer Address : 10.20.1.1
State Timer : 64 Up Time : 48d 18:22:29
Group Address : 228.100.0.9 Source Address : 100.112.1.2
Origin RP : 10.20.1.1 Peer Address : 10.20.1.1
State Timer : 64 Up Time : 48d 18:22:29

A:ALA-48#

source-active-rejected

Syntax

Context

Description

Parameters

Output

212

source-active-rejected [peer-group name] [group ip-address] [source ip-address]
[originator ip-address] [peer ip-address]

show>router>msdp

This command displays source-active messages rejected by MSDP.

peer -group name — Displays information about rejected source-active messages for the
specified peer group.

group ip-address — Displays information about the specified group |P address.

sour ce ip-address — Displaysinformation about the source address of the source active entry that
isrejected.

originator ip-address — Displays information about the specified originator |P address.

peer ip-address— Displays information about the peer from which this rejected source active
entry was last received.

MSDP Source-Active Output

The following table provides M SDP source-active field descriptions.

Table 24: MSDP Source-Active Fields

Label Description

Grp Address Displaysthe |P address of the group.

Src Address Displaysthe | P address of the source.

Origin RP Displays the origination rendezvous point (RP) address.
Peer Address Displays the address of the peer.

Reject Reason Displays the reason why this source active entry is rejected.

Sample Output
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Syntax
Context
Description
Parameters

Output

*A:ALA-48# show router msdp source-active-rejected

MSDP

Grp Address Src Address Origin RP Peer Address Reject Reason
228.100.0.1  110.0.0.1 1020001 20001 Import Policy
228.100.0.2 110.0.0.2 10.20.0.2 20.0.0.2 Export Policy
228.100.0.3 110.0.0.3 10.20.0.3 20.0.0.3 RPF Failure
228.100.0.4 110.0.0.4 10.20.0.4 20.0.0.4 Limit Exceeded
228.100.0.5 110.0.0.5 10.20.0.5 20.0.0.5 Limit Exceeded
228.100.0.6 110.0.0.6 10.20.0.6 20.0.0.6 Limit Exceeded
228.100.0.7 110.0.0.7 10.20.0.7 20.0.0.7 Limit Exceeded
SA Rejected Entries : 7
statistics [peer ip-address]
show>router>msdp
This command displays statistics information related to a MSDP peer.
ip-address — Displays information about the specified peer IP address
MSDP Statistics Output
The following table provides MSDP statistics field descriptions.
Table 25: MSDP Statistics Fields
Label Description
Last State Change Displays the date and time the peer state changed.
RPF Failures Displays the number of reverse path forwarding (RPF) failures.
SA Msgs Sent Displays the number of source-active messages sent.
SA reg. Msgs Sent Displays the number of source-active request messages sent.
SA res. Msgs Sent Displays the number of source-active response messages sent.
KeepAlive Msgs Sent Displays the number of keepalive messages sent.
Unknown Msgs Sent Displays the number of unknown messages received.
Last message Peer Displays the time the last message was received from the peer.
Remote Closes Displays the number of times the remote peer close.
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status

Syntax
Context

Description

Output

214

Table 25: MSDP Statistics Fields (Continued)

Label

Description

SA Msgs Recvd

Displays the number of source-active messages received.

SA req. Msgs Recvd

Displays the number of source-active request messages received.

SA res. Msgs Recvd

Displays the number of source-active response messages received.

KeepAlive Msgs Recd

Displays the number of keepalive messages received.

Error Msgs Recvd

Displays the number of unknown messages received.

Sample Output

A:ALA-48# show router msdp statistics

Last State Change
RPF Failures

SA Msgs Sent

SA reqg. Msgs Sent
SA res. Msgs Sent
KeepAlive Msgs Sent:

0

10.20.1.1

0d 11:33:16 Last message Peer : 0d 00:00:17
0 Remote Closes : 0

0 SA Msgs Recvd : 709

0 SA reqg. Msgs Recvd : 0

0 SA res. Msgs Recvd : 0

694 KeepAlive Msgs Recd: 694

0 Error Msgs Recvd : 0

Unknown Msgs Sent

A:ALA-48#

status

show>router>msdp

This command displays M SDP status information.

MSDP Status Output

The following table provides MSDP status field descriptions.

Table 26: MSDP Status Fields

Label

Description

Admin State

Displays the administrative state.

Multicast Routing Protocols Guide



MSDP

Table 26: MSDP Status Fields (Continued)

Label

Description

Local Address

Displaystheloca |IP address.

Active Src Limit

Displays the active source limit.

Act Src Lim Excd

Displays the active source limit which has been exceeded.

Num. Peers

Displays the number of peers.

Num. Peers Estab

Displays the number of peers established.

Num. Source Active

Displays the number of active sources.

Policies

The policy to export source active state from the source active list into
MSDP.

Data Encapsulation

The rendezvous point (RP) using MSDP to encapsul ate multicast data
received in M SDP register messages inside forwarded M SDP source-
active messages - enabled or disabled.

Rate The receive message rate.

Time The receive message time.

Threshold The number of M SDP messagesthat can be processed beforethe M SDP
message rate limiting function is activated.

RPF Table The name of the reverse path forwarding table.

Last mdsp Enabled The time the last MDSP was triggered.

Sample Output

A:ALA-48# show router msdp status

Admin State

Local Address
Global Statistics
Active Src Limit
Act Src Lim Excd
Num. Peers

Num. Peers Estab
Num. Source Active
Policies

Data Encapsulation
Receive Msg Rate
Rate

Time

Threshold

Last Msdp Enabled

A:ALA-48#
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Clear Commands

msdp

Syntax
Context

Description

cache

Syntax
Context

Description

Parameters

statistics

Syntax
Context

Description

Parameters

216

msdp
clear>router

This command enables the context to clear and reset Multicast Source Discovery protocol (MSDP)
entities and statistics.

cache [peer ip-address] [group ip-address] [source ip-address] [originrp ip-address]
clear>router>msdp

This command clears the MSDP cache.

peer ip-address — Clears the cache of the | P address of the peer to which Multicast Source
Discovery protocol (MSDP) source-active ( SA) requests for groups matching this entry's
group range were sent.

group ip-address — Clears the group 1P address of the SA entry.
sour ce ip-address — Clears the source | P address of the SA entry.

originrp ip-address — Clears the origin rendezvous point (RP) address type of the SA entry.

statistics [peer ip-address]
clear>router>msdp

This command clears | P address statistics of the peer to which Multicast Source Discovery Protocol
(MSDP) source-active (SA) requests for groups matching this entry's group range were sent.

ip-address — Clears the statistics of the specified | P address.
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Debug Commands

msdp

Syntax
Context

Description

packet

Syntax
Context

Description

Parameters

pim
Syntax
Context

Description

Parameters

rtm

Syntax

[no] msdp
debug>router

This command enables debugging for Multicast Source Discovery Protocol (MSDP).

The no form of the command disables M SDP debugging.

packet [pkt-type] [peer ip-address]
debug>router>msdp

This command enables debugging for Multicast Source Discovery Protocol (MSDP) packets.
The no form of the command disables M SDP packet debugging.

pkt-type — Debugs information associated with the specified packet type.

Values keep-alive, source-active, sa-request, sa-response

ip-address — Debugs information associated with the specified peer |P address.

pim [grp-address]
no pim

debug>router>msdp

This command enables debugging for Multicast Source Discovery Protocol (MSDP) PIM.
The no form of the command disables MSDP PIM debugging.

grp-address — Debugs the | P multicast group address for which this entry contains information.

rtm [rp-address]
no rtm
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Context debug>router>msdp

Description This command enables debugging for Multicast Source Discovery Protocol (MSDP) route table
manager (RTM).

The no form of the command disables MSDP RTM debugging.

Parameters rp-address — Debugs the I|P multicast address for which this entry contains information.

sa-db

Syntax sa-db [group grpAddr] [source srcAddr] [rp rpAddr]
no sadb

Context debug>router>msdp

Description This command enables debugging for Multicast Source Discovery Protocol (MSDP) source-active
requests.

The no form of the command disables the M SDP source-active database debugging.

Parameters grpAddr — Debugs the I P address of the group.
srcAddr — Debugs the source | P address.
rpAddr — Debugs the specified rendezvous point RP address.
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In This Chapter

This chapter provides information to configure dynamic multicast signaling over P2MPin
GRT instance.

Topicsin this chapter include:

* Dynamic Multicast Signaling over P2MP in GRT Instance

Dynamic Multicast Signaling over P2MP in GRT
Instance

This feature provides a flexible multicast signaling solution to connect native IP multicast
source and receivers running PIM multicast protocol viaan intermediate MPLS (P2MP LDP
L SP) network. The feature allows each native |P multicast flow to be connected via an
intermediate P2MP L SP by dynamically mapping each PIM multicast flow to aP2MP LDP
LSP.

The feature uses procedures defined in RFC 6826: Multipoint LDP In-Band Signaling for
Point-to-Multipoint and Multipoint-to-Multipoint Label Switched Paths. On the leaf node of
aP2MP LSP, PIM signaling is dynamically mapped to P2MP LDP tree setup. On the root
node of P2MP LSP, P2MP LDP signaling is handed back to PIM. Due to dynamic mapping
of multicast IP flow to P2MP L SP, provisioning and maintenance overhead is eliminated as
multicast distribution services are added and removed from the network. Per (S,G) IP
multicast state is also removed from the network where P2MP L SPs are used to transport
multicast flows.

Figure 5illustrates dynamic MLDP signaling for IP multicast in GRT.
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Figure 5. Dynamic MLDP Signaling for IP Multicast in GRT
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Asillustrated in Figure 5, P2MP LDP LSP signaling isinitiated from the router that receives
PIM JOIN from a downstream router (Router A). To enable dynamic multicast signaling,
p2mp-ldp-tree-join must be configured on PIM outgoing interface of Router A. Thisenables
handover of multicast treesignaling from PIM to P2MPLDP L SP. Being aleaf node of P2MP
LDP LSP, Router A selects the upstream-hop as the root node of P2MP LDP FEC based on
routing tablelookup. If an ECMP path is availablefor agiven route, then the number of trees
are equally balanced towards multiple root nodes. The PIM Joins are carried in Transit |Pv4
(IPv4 PIM SSM) or IPv6 (IPv6 PIM SSM) MLDP TLVs. On the root node of P2MP LDP
L SP (Router B), multicast tree signaling is handed back to PIM and propagated upstream as
native-1P PIM JOIN.

Thefeature is supported with IPv4 and IPv6 PIM SSM and I1Pv4 MLDP. Directly connected
IGMP/MLD receivers are also supported with PIM enabled on outgoing interfaces and SSM
mapping configured if required.

If multiple criteriaexist to setup a multicast flow, the following priority is given asfollows:
1. Multicast (statically provisioned) over P2MP LSP (RSVP-TE or LDP)

2. Dynamic multicast signaling over P2MP LDP
3. PIM native-1P multicast

The following are feature caveats:

e A singleinstance of P2MP LDP LSP is supported between the root and leaf nodes
per multicast flow; there is no stitching of dynamic trees.

e Extranet functionality is not supported.

e Therouter LSA link ID or the advertising router 1D must be aroutable |Pv4 address
(including 1Pv6 into |Pv4 MLDP use cases).
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e |IPv6 PIM with dynamic IPv4 MLDP signaling isnot supported withe-BGP or i-BGP
with IPv6 next-hop.

* Inter-AS and IGP inter-area scenarios where the originating router is altered at the
ASBR and ABR respectively, (hence PIM hasnoway to createthe LDP L SPtowards

the source), are not supported.
e Thefeature requires chassis mode C.
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In This Chapter

This chapter provides information to configure multicast extensions to BGP.
Topicsin this chapter include:

¢ Multicast Extensions to BGP

Multicast Extensions to BGP

This section describes the implementation of extensions to MBGP to support multicast.
Rather than assuming that al unicast routes are multicast-capable, some routed
environments, in some cases, some | SPs do not support or have limited support for multicast
throughout their AS.

BGPis capable of supporting two sets of routing information, one set for unicast routing and
the other for multicast routing. The unicast and multicast routing sets either partially or fully
overlay one another. To achieve this, BGP has added support for |Pv4 and mcast-1Pv4
address families. Routing policies can be imported or exported.

The multicast routing information can subsequently be used by the Protocol Independent
Multicast (PIM) protocol to perform its Reverse Path Forwarding (RPF) lookups for
multi cast-capable sources. Thus, multicast traffic can only be routed across a multicast
topology and not a unicast topology.
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MBGP Multicast Topology Support

Recursive Lookup for BGP Next Hops

224

The next hop for multicast RPF routes learned by MBGP is not aways the address of a
directly-connected neighbor. For unicast routing, a router resolves the directly-connected
next-hop by repeating the IGP routes. For multicast RPF routes, there are different ways to
find the real next-hops.

e Scanning to seeif aroute encompasses the BGP next hop. If one exists, thisrouteis
used. If not, the tables are scanned for the best matching route.

* Check to seeif therecursed next hop istaken from the protocol routing table with the
lowest administrative distance (protocol preference). This means that the operating
system algorithm must preform multiple lookups in the order of the lowest admin
distance. Unlike recursion on the unicast routing table, the longest prefix match rule
does not take effect; protocol preference is considered prior to prefix length. For
example, the route 12.0.0.0/14 learned via MBGP will be selected over the route
12.0.0.0/16 learned via BGP.

Multicast Routing Protocols Guide



MCAC

In This Chapter

This chapter provides information to configure Multicast Connection Admission Control
(MCAC).

Topicsin this chapter include:

* MCAC Overview
» Configuring MCAC with CLI
« MCAC Configuration Command Reference

MCAC Overview

Multicast Connection Admission Control (MCAC) allows arouter to limit bandwidth used
by multicast channels, either on arouter, on access links, or by an ESM subscriber, by
controlling the number of channelsthat are accepted. When a pre-configured limit is reached,
the router prevents receivers from joining any new channels not currently established. By
rejecting new channel establishment during an overload condition, the degradation of the
quality of the existing multicast service offering is avoided. However, as result, running the
MCA C function might cause some channelsto be temporarily unavailable to receivers under
overload.

Operators can configure one or more MCAC bundle policies

(configur e>router >mcac>policy) to specify multicast channel admission rules and then
reference arequired MCAC bundle policy on multicast-enabled IPv4 and I1Pv6 interfaces or
group-interfaces. In addition, operators can configure per-interface MCAC behavior.

MCAC is supported on ESM subscriber interfaces as well as multicast interfacesin base
router instance, VPLS, and in MVPNs. MCAC is supported for IGMP, | GM P-snooping,
MLD, and PIM.
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The amount of bandwidth multicast channels can consumeislimited by operator-configured
unconstrained and mandatory bandwidth values. Those values can be configured on a per-
MCAC bundle policy, per subscriber, per interface, and per MCAC interface policy. The
bandwidth limits configured for a subscriber or interface limit multicast bandwidth for that
particular subscriber or that interface only. The bandwidth limits configured for an MCAC
interface policy limit multicast bandwidth across a set of interfaces that share the same
interface policy. If bandwidth limits are defined on multiple levels, al level limits must be
satisfied for a channel to be admitted. See MCAC Algorithm for more information.

Feature caveats.

«  MCAC isnot applicable to PIM snooping and MLD snooping

MCAC Bundle Policy Overview

MCAC bundle policy (shortened here to “MCAC policy” or “policy”) is used to define
MCAC rulesto be applied on an MCAC interface when receivers are trying to join multicast
channels. Within each policy, an operator can define:

* Multicast channel:

— A channel can be defined using multicast group address only or both source and
group addresses. Ranges can be used to group multiple multicast channelsinto a
single MCAC channel. When ranges are used, each multicast channel within
range will use the same channel BW (bandwidth), class, and priority
configuration.

Channel BW: a bandwidth value to be used for a channel in MCAC.

Channel type (mandatory or optional): mandatory channels have BW pre-
reserved on interfaces as soon as they are defined in MCAC policy, while
optional channels consume BW on-demand; only when there are active receivers
for that channel and the remaining BW allows for channels to be admitted.

— Channel class: high and low classes are supported. For LAG interfaces, the class
parameter allowsfurther prioritizing of the mandatory or optional channels. This
brings the number of priority levelsto four during reshuffles of the joined
channels when LAG ports are changing state.

\J

\J

Note: Multicast channels not specified in an MCAC policy applicable on a given interface
=) | are not subject to MCAC. Treatment of such channels is configurable as either accept or
discard.

¢ Multicast channel bundle:
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— Multicast bundle defines multicast channels as described above. A channel can
only be part of one bundle.

—  Maximum bundle BW — the maximum bandwidth the channels forming a given
bundle can consume on an interface.

— MCAC constraints — set of rules governing available BW for multicast channels
over LAG as LAG ports are changing state.

MCAC Algorithm

It isimportant to point out that the MCAC algorithm is based on configured BW vaues. The
configured channel BW based on MCAC policy is CAC-ed against pre-configured maximum
bundle BW and pre-configured subscriber, interface, or MCAC interface-policy multicast
BW limits. A channel must pass all levels of CAC before it is accepted. The statements
outline the CAC algorithm for amulticast channel defined in MCAC policy:

A join for a particular multicast channel is allowed under the following conditions.

¢ Mandatory channels—A sufficient bandwidth exists on theinterface according to the
policy settings for theinterface (Interface-level MCAC and M CA C-interface-policy-
level MCAC) and BW setting for achannel (Bundle-level MCAC). Thereis aways
sufficient BW available on the bundle level because mandatory channels get pre-
reserved bandwidth.

e Optional channels—A sufficient BW existson bothinterface (Interface-level MCAC
and M CA C-interface-policy-level MCAC) and bundlelevel (Bundle-Level MCAC)
based on channel configured BW and currently available BW on both interface and
bundle.

When apolicy is evaluated over a set of existing channels (applicable for MCAC on LAG
when the number of portsinthe LAG changes and applicabl e to subscribers when the submac
policy isenabled on a subscriber), the channel s are eval uated and admitted/dropped based on
the following priority order: mandatory-high, mandatory-low, optional-high, optional-low.

This method does not guarantee that al bundles are fully allocated. However, this method
does ensure that all mandatory-high channels are alocated before any mandatory-low
channels are allocated.

When anew MCAC bundle policy is applied, the algorithm is forced to admit al currently
joined channelsto prevent any drops. This can result in an oversubscription until some of the
joined channels disconnect. The same behavior applieswhen adding anew MCAC interface
policy: al the joined channels will be admitted, without dropping anything.

Multicast Routing Protocols Guide 227



MCAC Overview

Interface-level MCAC details

Interface-level MCAC constraints are applied to theinterface on which thejoin wasreceived.
Mandatory and optional channels are allowed under the following conditions.

Mandatory channels—The bandwidth for the already-accepted mandatory channels
plus the bandwidth of this channel cannot be greater than the configured mandatory
bandwidth on this interface.

Optional channels—The bandwidth for the already-accepted optional channels plus
the bandwidth of this channel cannot be greater than the configured amount of
unconstrai ned bandwidth |essthe configured amount of mandatory bandwidth onthis
interface.

MCAC-interface-policy-level MCAC details

Bundle-level

228

MCAC interface policies are defined system wide and used on MCAC interfaces via
assignment of the policy to one or moreinterfacesto, for example, limit multicast BW across
agroup of interfaces/ports, acrossaline card or acrossasystem. If an MCAC interface policy
is assigned to an interface with Interface-level constraints configured, then both Interface-
level MCAC as described above and MCA C-interface-policy-level MCAC must be satisfied
for a channel to be admitted.

Mandatory and optional channels are allowed under the following conditions.

Mandatory channels—The bandwidth for the already-accepted mandatory channels
on thisand any other interface using this MCAC interface policy plus the bandwidth
of this channel cannot be greater than the configured mandatory bandwidth for this
MCAC interface policy.

Optional channels—The bandwidth for the already-accepted optional channels on
thisand any other interface using this MCAC interface policy plus the bandwidth of
this channel cannot be greater than the configured amount of unconstrained
bandwidth less the configured amount of mandatory bandwidth for thisMCAC
interface policy.

Thus, when MCAC interface policy is used, admitting a channel on one interface affects all
interfaces sharing the same MCAC interface policy.

MCAC details

Bundle-level CAC is applied to the bundle to which the channel that triggered the MCAC
algorithm belongs.
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Mandatory and optional channels are allowed under the following conditions.

e Mandatory channels—Always.

» Optiona channels—The alocated bundle bandwidth cannot exceed the configured
bandwidth. The allocated bandwidth equals the bandwidth of all the mandatory
channels belonging to that bundle plus the bandwidth of the optional channels
already accepted plus the bandwidth of this optional channel.

MCAC on Link Aggregation Group Interfaces

When MCAC enabled interfacesresideon aLAG, SR OS allows operatorsto change MCAC
behavior when the number of active portsin aLAG changes. Both MCAC policy bundle and
MCAC interface allows operators to define multiple MCAC levels per LAG based on the
number of active portsin the LAG. For each level, operators can configure corresponding
BW limits.

When MCAC LAG constraints are enabled, the level to use is selected automatically based
on the configuration and a currently active number of LAG ports. In a case of the available
bandwidth reduction (for example, a LAG link failure causes changeto alevel with smaller
BW configured), MCAC attemptsfirst to fit all mandatory channels (in an arbitrary order). If
there is no sufficient capacity to carry all mandatory channelsin the degraded mode, some
channels are dropped and all optional channels are dropped. If after evaluation of mandatory
channels, there remains available bandwidth, then al optional channels are re-evaluated (in
an arbitrary order). Channel re-evaluation employs the above-described MCAC algorithm
applied at the interface and bundle levels that use the constraints for the degraded mode of
operation.
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Configuring MCAC with CLI

This section provides information to configure MCAC using the command line interface.
Topicsin this section include:

» Basic MCAC Configuration
e Configuring MCAC Parameters

Basic MCAC Configuration

Perform the following basic MCAC configuration tasks:

e configure policy name
« configure bundle parameters
e gpecify default action

The following example displays the enabled IGMP and PIM configurations:

A:LAX>config>router>igmp# info
interface "lax-vls"
exit
interface "pl-ix"
exit

interface "lax-vls"
no import
version 3
no shutdown
exit
interface "pl-ix"
no import
version 3
no shutdown
exit
query-interval 125
query-last-member-interval 1
query-response-interval 10
robust-count 2
no shutdown
A:LAX>config>router>igmp# exit
A:LAX>config>router# pim
A:LAX>config>router>pim# info

interface "system"
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exit
interface "lax-vls"
exit
interface "lax-sjc"
exit
interface "pl-ix"
exit
rp
static
address 2.22.187.237
group-prefix 224.24.24.24/32
exit
exit
bsr-candidate
shutdown
exit
rp-candidate
shutdown
exit

no import join-policy

no import register-policy

interface "system"
priority 1
hello-interval 30
multicast-senders auto
no tracking-support
bsm-check-rtr-alert
no shutdown

exit

interface "lax-vls"
priority 1
hello-interval 30
multicast-senders auto
no tracking-support
bsm-check-rtr-alert
no shutdown

exit

interface "lax-sjc"
priority 1
hello-interval 30
multicast-senders auto
no tracking-support
bsm-check-rtr-alert
no shutdown

exit

interface "pl-ix"
priority 1
hello-interval 30
multicast-senders auto
no tracking-support
bsm-check-rtr-alert
no shutdown

exit

apply-to none

rp
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no bootstrap-import

no bootstrap-export

static
address 2.22.187.237

no override
group-prefix 224.24.24.24/32

exit

exit

bsr-candidate
shutdown
priority O
hash-mask-len 30
no address

exit

rp-candidate
shutdown
no address
holdtime 150
priority 192

exit

exit
no shutdown

A:LAX>config>router>pim#

Configuring MCAC Parameters

The MCAC policies can be added to a SAP, spoke-SDP, mesh-SDP, an IGMP interface, and
aPIM interface.

The following example displays the command usage to create MCAC poalicies.

Example: config>router# mcac
config>router>mcac# policy "btv fr"
config>router>mcac>policy# description "foreign TV
offering"
configsrouter>mcac>policy# bundle "FOR" create
configsrouter>mcac>policy>bundle# bandwidth 30000
config>router>mcac>policy>bundle# channel 224.0.3.1
224.0.3.1 bw 4000
configsrouter>mcac>policy>bundle# channel 224.0.3.2
224.0.3.2 bw 4000
configsrouter>mcac>policy>bundle# channel 224.0.4.1
224.0.4.1 bw 3500 class high type mandatory
configsrouter>mcac>policy>bundle# channel 224.0.4.2
224.0.4.2 bw 3500 class high
config>router>mcac>policy>bundle# channel 224.0.4.3
224.0.4.3 bw 2800 type mandatory
configsrouter>mcac>policy>bundle# channel 224.0.4.4
224.0.4.4 bw 2800
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configsrouter>mcac>policy>bundle# mc-constraints
configsrouter>mcac>policy>bundle>mc-constraints# level 1
bw 20000
configsrouter>mcac>policy>bundle>mc-constraints# level 2
bw 20000
configsrouter>mcac>policy>bundle>mc-constraints# level 3
bw 20000
configsrouter>mcac>policy>bundle>mc-constraints# level 4
bw 20000
configsrouter>mcac>policy>bundle>mc-constraints# level 5
bw 20000
configsrouter>mcac>policy>bundle>mc-constraints# level 6
bw 20000
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 1 number-down 1 level 1
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 1 number-down 2 level 3
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 1 number-down 3 level 5
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 2 number-down 1 level 1
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 2 number-down 2 level 3
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 2 number-down 3 level 5
configsrouter>mcac>policy>bundle>mc-constraints# exit
config>router>mcac>policy>bundle# no shutdown
config>router>mcac>policy>bundle# exit
configsrouter>mcac>policy# exit
config>router>mcac# policy "btv_vl"
configs>router>mcac>policy# description "eastern TV
offering"
configs>router>mcac>policy# bundle "VRT" create
config>router>mcac>policy>bundle# bandwidth 120000
configsrouter>mcac>policy>bundle# channel 224.1.2.0
224.1.2.4 bw 4000 class high type mandatory
configsrouter>mcac>policy>bundle# channel 224.1.2.5
224.1.2.5 bw 20000 type mandatory
configsrouter>mcac>policy>bundle# channel 224.1.2.10
224.1.2.10 bw 8000 type mandatory
configsrouter>mcac>policy>bundle# channel 224.2.2.0
224.2.2.4 bw 4000
configsrouter>mcac>policy>bundle# channel 224.2.2.5
224.2.2.5 bw 10000 class high
configsrouter>mcac>policy>bundle# channel 224.2.2.6
224.2.2.6 bw 10000 class high
configsrouter>mcac>policy>bundle# channel 224.2.2.7
224.2.2.7 bw 10000
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onfigsrouter>mcac>policy>bundle# channel 224.2.2.8
224.2.2.8 bw 10000
configsrouter>mcac>policys>bundle# mc-constraints
configsrouter>mcac>policy>bundle>mc-constraints# level 1
bw 60000
configsrouter>mcac>policy>bundle>mc-constraints# level 2
bw 50000
configsrouter>mcac>policy>bundle>mc-constraints# level 3
bw 40000
configsrouter>mcac>policy>bundle>mc-constraints# level 4
bw 30000
configsrouter>mcac>policy>bundle>mc-constraints# level 5
bw 20000
configsrouter>mcac>policy>bundle>mc-constraints# level 6
bw 10000
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 1 number-down 1 level 1
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 1 number-down 2 level 3
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 1 number-down 3 level 5
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 2 number-down 1 level 1
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 2 number-down 2 level 3
configsrouter>mcac>policy>bundle>mc-constraints# lag-
port-down 2 number-down 3 level 5
configsrouter>mcac>policy>bundle>mc-constraints# exit
config>router>mcac>policy>bundle# no shutdown
config>router>mcac>policy>bundle# exit
config>router>mcac>policy# exit

The following example displays the configuration:

*A:ALA-48>configsrouter>mcac# info
policy "btv fr"
description "foreign TV offering"
bundle "FOR" create
bandwidth 30000

channel 224.0.3.1 224.0.3.1 bw 4000

channel 224.0.3.2 224.0.3.2 bw 4000

channel 224.0.4.1 224.0.4.1 bw 3500 class high type mandatory
channel 224.0.4.2 224.0.4.2 bw 3500 class high

channel 224.0.4.3 224.0.4.3 bw 2800 type mandatory

channel 224.0.4.4 224.0.4.4 bw 2800

mc-constraints
level 1 bw 20000

level 2 bw 20000
level 3 bw 20000
level 4 bw 20000
level 5 bw 20000
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level 6 bw 20000

lag-port-down 1 number-down 1 level 1
lag-port-down 1 number-down 2 level 3
lag-port-down 1 number-down 3 level 5
lag-port-down 2 number-down 1 level 1
lag-port-down 2 number-down 2 level 3
lag-port-down 2 number-down 3 level 5

exit

no shutdown

exit
exit

policy "btv_vl"
description "eastern TV offering"
bundle "VRT" create
bandwidth 120000
channel 224.1.2.0 224.1.2.4 bw 4000 class high type mandatory
channel 224.1.2.5 224.1.2.5 bw 20000 type mandatory

channel 224.1.2.10 224.1.2.10 bw 8000 type mandatory
channel 224.2.2.0 224.2.2.4 bw 4000

channel 224.2.2.5 224.2.2.5 bw 10000 class high
channel 224.2.2.6 224.2.2.6 bw 10000 class high
channel 224.2.2.7 224.2.2.7 bw 10000

channel 224.2.2.8 224.2.2.8 bw 10000

mc-constraints
level 1 bw 60000

level 2 bw 50000
level 3 bw 40000
level 4 bw 30000
level 5 bw 20000
level 6 bw 10000
lag-port-down 1 number-down 1 level 1
lag-port-down 1 number-down 2 level 3
lag-port-down 1 number-down 3 level 5
lag-port-down 2 number-down 1 level 1
lag-port-down 2 number-down 2 level 3
lag-port-down 2 number-down 3 level 5

exit

no shutdown

exit
exit

*A:ALA-48>config>router>mcacH
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Command Hierarchies

¢ MCAC Configuration Commands
e MCAC Policy Commands

MCAC Configuration Commands

config
— router
— [no] igmp
— [no] group-interfaceip-int-name
— mcac
— if-policy mcac-if-policy-name
— noif-policy
— mc-constraints
— [no] shutdown

— policy policy-name
— no policy

MCAC

— unconstrained-bw bandwidth mandatory-bw mandatory-bw

— no unconstrained-bw
— [no] interface ip-int-name
— mcac

— if-palicy mcac-if-policy-name

— noif-policy

— mc-constraints
— level level-id bw bandwidth
— nolevel leve-id

— number-down number-lag-port-down level level-id
— no number-down number-lag-port-down

— [no] shutdown

— [no] use-lag-port-weight
— policy mcac-policy-name
— no policy

— unconstrained-bw bandwidth mandatory-bw mandatory-bw

— no unconstrained-bw

config
— [no] router
— [no] mid
— [no] group-interfaceip-int-name
— mcac

— if-palicy mcac-if-policy-name
— noif-policy

— mc-constraints
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— [no] shutdown
— [no] use-lag-port-weight
— policy policy-name
— nopolicy
— unconstrained-bw bandwidth mandatory-bw mandatory-bw
— no unconstrained-bw
— interfaceip-int-name
— mcac
— if-policy mecac-if-policy-name
— noif-policy
— mc-constraints
— level level-id bw bandwidth
— nolevel level-id
— number-down number-lag-port-down level level-id
— no number-down number-lag-port-down
— [no] shutdown
— [no] use-lag-port-weight
— policy policy-name
— no policy
— unconstr ained-bwbandwidth mandator y-bw mandatory-bw
— no unconstrained-bw

config
— router
— [no] pim
— [no] interface ip-int-name
— mcac

— if-policy mcac-if-policy-name

— noif-policy

— mc-constraints
— level level bw bandwidth
— nolevel level
— number-down number-lag-port-down level level-id
— no number-down number-lag-port-down
— [no] shutdown
— [no] use-lag-port-weight

— policy policy-name

— no policy

— unconstrained-bw bandwidth mandatory-bw mandatory-bw

— no unconstrained-bw

MCAC Policy Commands

config
— [no] router
— mcac
— [nq] if-policy if-policy-name

— description description-string

— nodescription

— [no] shutdown

— unconstrained-bw bandwidth mandatory-bw mandatory-bw
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— no unconstrained-bw
— [no] policy policy-name
— [no] bundle bundle-name
— bandwidth bandwidth
— no bandwidth
— channel start-address end-address bw bandwidth [class class] [type
type] [sour ce prefix/prefix-length]
— no channel start-address end-address [sour ce prefix/prefix-length]
— description description-string
— nodescription
— mc-constraints
— lag-port-down lag-id number-down number-lag-port-down
level level-id
— nolag-port-down lag-id number-down number-lag-port-
down
— level level bw bandwidth
— nolevel level
— [no] use-lag-port-weight
— [no] shutdown
— default-action { accept | discar d}
— description description-string
— nodescription

Command Descriptions

MCAC Configuration Commands

shutdown

Syntax

Context

Description

[no] shutdown

config>router>igmp>interface>mcac>mc-constraints
config>router>mcac=>if-policy
config>router>mcac>policy>bundle
config>router>mld>group-interface>mcac>mc-constraints
config>router>pim>interface>mcac>mc-constraints

The shutdown command administratively disables the entity. When disabled, an entity does not
change, reset, or remove any configuration settings or statistics. Many entities must be explicitly
enabled using the no shutdown command and must be shut down before they may be deleted.

Unlike other commands and parameters where the default state is not indicated in the configuration
file, shutdown and no shutdown are alwaysindicated in system generated configuration files.

The no form of the command puts an entity into the administratively enabled state.
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Default

mcac

Syntax

Context

Description

Default

if-policy

Syntax

Context

Description

Default

Parameters

if-policy

Syntax

Context

Description

240

no shutdown

mcac

config>router
config>router>igmp>group-interface
config>router>igmp>interface
config>router>mld>group-interface
config>router>mld>interface
config>router>pim>if

This command enables the context to configure multicast CAC parameters.

none

ip-policy mcac-if-policy-name
no if-policy

config>router>igmp>grp-if>mcac
config>router>igmp>if>mcac
config>router>mld>grp-if>mcac
config>router>mld>if>mcac
config>router>pim>if>mcac

This command assigns an existing MCAC interface policy to the interface.
The no form removes the MCAC interface policy association.
no if-policy

mcac-if-policy-name — Specifies an existing MCAC interface policy

if-policy if-policy-name
no if-policy
no if-policy if-policy-name

config>router>mcac

Thiscommand creates an MCAC interface policy and enables the context to configure parameters for
the palicy.
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mc-constraints

Syntax

Context

Description

Default

policy

Syntax

Context

Description

MCAC

The no form deletes the MCAC interface policy.
No policy is created by default.

if-policy-name — Specifies the name of the MCAC interface policy.
Values Any string, up to 32 characters long.

mc-constraints

config>router>mcac>policy>bundle
config>router>igmp>group-interface>mcac
config>router>igmp=>interface>mcac
config>router>mld>group-interface>mcac
config>router>mld>interface>mcac
config>router>pim>interface>mcac

This command enables the context to configure the level and its associated bandwidth for abundle or
alogical interface.

none

policy policy-name
no policy

config>router>igmp>group-interface>mcac
config>router>igmp>interface>mcac
config>router>mcac
config>router>mld>group-interface
config>router>mld>interface
config>router>pim>interface

This command references the global channel bandwidth definition policy that is used for (HIMCAC
and HQoS adjustment.

Within the scope of HQoS adjustment, the channel definition policy under the group-interfaceis used
if redirectionisdisabled. In this case, the HQO0S adjustment can be applied to | PoE subscribersin per-
SAP replication mode.

If redirection is enabled, the channel bandwidth definition policy applied under the Layer 3 redirected
interfaceisin effect.

Hierarchical MCAC (HMCAC) is supported on two levels simultaneously:

« subscriber level and redirected interface in case that redirection is enabled
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Default

Parameters

e subscriber level and group-interface level in case that redirection is disabled

In HMCAC, the subscriber isfirst checked against its bandwidth limits followed by the check on the
redirected interface (or group-interface) against the bandwidth limits there.

Inthe casethat the redirection isenabled but the policy isreferenced ONLY under the group-interface,
no admission control will be executed (HMCAC or MCAC).

No policy is referenced.

policy-name — Specifies the name of the global MCAC channel definition policy defined under
the hierarchy configur e>router >mcac>palicy.

unconstrained-bw

242

Syntax

Context

Description

Default

Parameters

unconstrained-bw bandwidth mandatory-bw mandatory-bw
no unconstrained-bw

config>router>igmp>group-interface>mcac
config>router>igmp>interface>mcac
config>router>mcac>if-policy
config>router>mld>group-interface>mcac
config>router>mld>interface>mcac
config>router>pim>interface>mcac

This command enables MCAC (or HMCAC) function on the corresponding level (subscriber, group-
interface or redirected interface). When MCAC (or HMCAC) is enabled and a channel definition
policy isreferenced, admission control is performed. The alocated bandwidth for optional channels
should not exceed the unconstrained-bw minus the mandatory-bw. The mandatory channels haveto
stay below the specified value for the mandatory-bw.

In HMCAC, the subscriber is checked first against its bandwidth limits followed by the check on the
redirected interface or the group-interface against the bandwidth limits defined there.

In case that redirection is enabled and HMCAC enabled, the channel definition policy must be
referenced under theredirected interface level. If it isreferenced under the group-interfacelevel, it will
be ignored.

Subscriber MCAC (only subscriber is checked for available resources) is supported only with direct
subscriber replication (no redirection). In this case the channel definition policy must be referenced
under the group-interface.

Inthe casethat the redirection isenabled but the policy isreferenced ONLY under the group-interface,
no admission control will be executed (HMCAC or MCAC).

none

bandwidth — Specifies the unconstrained bandwidth in kbps for the MCAC policy.
Values 0to 2147483647
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Syntax

Context

Description

Default

Parameters

number-down

Syntax

Context

Description

Default
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mandatory-bw mandatory-bw — Specifies the mandatory bandwidth in kbps for the MCAC
policy.

Values 0to 2147483647

level level bw bandwidth
no level level

config>router>igmp>interface>mcac>mc-constraints
config>router>mcac>policy>bundle>mc-constraints
config>router>mld>interface>mcac>mc-constraints
config>router>pim=>interface>mcac>mc-constraints

This command configures the amount of bandwidth available within agiven bundle for MC traffic for
aspecified level. The amount of allowable BW for the specified level isexpressed in kbps and this can
be defined for up to eight different levels.

The no form of the command removes the level from the configuration.
none (If no bandwidth is defined for agiven level then no limit is applied.)

level — Specifiesthe bandwidth for agiven level. Level 1 hasthe highest priority. Level 8 hasthe

lowest priority.
Values 1to8
bw bandwidth — Specifies the bandwidth, in kbps, for the level.
Values 1to 2147483647 kbps
Default 1

number-down number-lag-port-down level level-id
no number-down number-lag-port-down

config>router>igmp>if>mcac>mc-constraints
config>router>mld>if>mcac>mc-constraints
config>router>pim=>if>mcac>mc-constraints

This command configures the number of ports down along with level for the MCAC policy on this
interface.

none
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Parameters

number -lag-port-down — If the number of ports available in the LAG is reduced by the number
of ports configured in this command here then bandwidth allowed for bundle and/or interface
will be as per the levels configured in this context.

Values 1to 64 (for 64-link LAG)
1to 32 (for other LAGS)

level level-id — Specifies the bandwidth for agiven level. Level 1 hasthe highest priority. Level
8 has the lowest priority.

Values 1to8

use-lag-port-weight

Syntax

Context

Description

Default

bundle

Syntax
Context

Description
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use-lag-port-weight
no use-lag-port-weight

config>router>igmp>interface>mcac>mc-constraints
config>router>mld>interface>mcac>mc-constraints
config>router>pim=>interface>mcac>mc-constraints
config>router>mcac>policy>bundle>mc-constraints

This command enables port weight to be used when determining available bandwidth per level when
LAG ports go down/come up. The command is required for proper operation on mixed port-speed
LAGs and can be used for non-mixed port-speed LAGs as well.

no use-lag-port-weight

The port number is used when determining available BW per level when LAG ports go down/come up.

[no] bundle bundle-name
config>router>mcac>policy

This command creates the context that enables the grouping of MCAC group addresses into bundles.

When anumber of multicast groups or BTV channels are grouped into asingle bundle, then policing,
if ajoin for a particular MC-group (BTV channel), can depend on whether:

1. Thereisenough physica bandwidth on the egressinterface.
2. Thegiven channel isamandatory or optional channel.

— If optional, isthere sufficient bandwidth according to the policy settings for the relevant
interface.

— If optional, is there sufficient bandwidth within the bundle.

The no form of the command removes the named bundle from the configuration.
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Parameters

bandwidth

Syntax

Context

Description

Parameters

channel

Syntax

Context

Description
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none

bundle-name — Specifies the multicast bundle name. Allowed values are any string up to 32
characters long composed of printable, 7-bit ASCII characters. If the string contains special
characters (#, $, spaces, etc.), the entire string must be enclosed within double quotes.

bandwidth bandwidth
no bandwidth

config>router>mcac>policy>bundle

This command configures the MCAC policy bundle maximum bandwidth.

bandwidth — Specifies the MCAC policy bandwidth.

channel start-address end-address bw bandwidth [class class] [type type] [source prefix/
prefix-length]
no channel start-address end-address [source prefix/prefix-length]

config>router>mcac>policy>bundle

This command creates a multicast channel within the bundle where it is configured. A join for a
particular multicast channel can be accepted if:

1. Mandatory channels;
A sufficient bandwidth exists on the interface according to the policy settings for the
interface. There is always sufficient BW available on the bundle level because mandatory
channels get BW pre-reserved.

2. Optional channels:
A sufficient BW exists on both interface and bundle level.

A channel definition can be either IPv4 (start-address, end-address, source-address are |1Pv4
addresses) or IPv6. A single bundle can have either IPv4 or I1Pv6 or | Pv6 and | Pv4 channel definitions.
A single policy can mix any of those bundles.

Overlapping channelsare not allowed. Two channelsoverlap if they contain same groups and the same
source address prefix (or both do not specify source address prefix). Two channels with same groups
and different source prefixes (including one of the channels having no source configured or one of the
channels having more specific prefix than the other) do not overlap and are treated as separate
channels.
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246

Default

Parameters

When joining a group from multiple sources, MCAC accounts for that only once when no source
addressis specified or a prefix for channel covers both sources. Channel BW should be adjusted
accordingly or source-aware channel definition should be used if that is not desired.

If abundleis removed, the channels associated are also removed and every multicast group that was
previously policed (because it wasin the bundle that contained the policy) becomesfree of constraints.

When anew bundleis added to aMCAC policy, the bundl€’ s established groups on agiven interfaces
are accounted by the policy. Even if this action results in exceeding the bundl€e’ s constrain, no active
multicast groups are removed. When aleave messageis received for an existing optional channel, then
the multicast stream is pruned and subsequent new joins may be denied in accordance with the policy.
It is possible that momentarily there may be insufficient bandwidth, even for mandatory channels, in
this bundle.

No channels are specified as part of a bundle on default.

start-address — Specifies the beginning multicast | P address that identifies a multicast stream
(BTV channel). Both addresses have to be either |Pv4 or IPv6.

Values Thismust be avalid IPv4 or IPv6 multicast group address

end-address — Specifies the ending multicast | P address that identifies amulticast stream (BTV
channel). Both addresses have to be either I1Pv4 or |Pv6.

Values Thismust be avalid |Pv4 or IPv6 multicast group address

prefix/prefix-length — Specifies the source of the multicast IP stream. This must be avalid IPv4
or IPv6 multicast source address prefix.
Values address-prefix/prefix-length
address-prefix isvalid |Pv4/IPv6 multicast source | P address prefix (local scope excluded)
prefix-length [0..32] for IPv4 [0..128] for IPv6

bandwidth — Specifies the bandwidth required by this channel in kbps. If this bandwidth is

configured for amandatory channel then thisbandwidth isreserved by subtracting the amount
from the total available bandwidth for all potential egress interfaces and the bundle.

If this bandwidth is configured as an optional channel then this bandwidth must be available
for both the bundle and the egress interface requesting the channel to be added. Once the
channel has been added the available bandwidth for the bundle and the interface must be
reduced by the configured bandwidth of channel.

Values 10 to 10000000 kbps

class —Provides deeper classification of channels used in the algorithm when LAG ports change
state.

Values high | low
Default low

type — Specifies the channel to be either mandatory or optional.

mandatory — When the mandatory keyword is specified, then the bandwidth is reserved by
subtracting it from the total available for al the potentia egress interfaces and the bundle.

Multicast Routing Protocols Guide



MCAC

optional — When the optional keyword is specified then the bandwidth must be available on
both the bundle and the egress interface that requests the channel to be added. Once the
channel has been added the available bandwidth for the bundle and the interface must be
reduced by the configured bandwidth of channel.

Values mandatory | optional

Default optional

description

Syntax description description-string
no description

Context config>router>mcac>if-policy
config>router>mcac>policy
config>router>mcac>policy>bundle

Description This command creates a text description stored in the configuration file for a configuration context.

The description command associates a text string with a configuration context to help identify the
context in the configuration file.

The no form of the command removes any description string from the context.
Default No description associated with the configuration context.

Parameters string — The description character string. Allowed values are any string up to 80 characterslong
composed of printable, 7-bit ASCII characters. If the string contains special characters (#, $,
spaces, etc.), the entire string must be enclosed within double quotes.

lag-port-down

Syntax lag-port-down lag-id number-down number-lag-port-down level level-id
no lag-port-down lag-id number-down number-lag-port-down

Context config>router>mcac>policy>bundle>mc-constraints

Description This command configures the bandwidth available both at the interface and bundle level when a
specific number of portsin aLAG group fail.

Default none

Parameters lag-id — When the number of ports available in the LAG link is reduced by the number of ports
configured in this context then the level-id specified here must be applied.
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default-action

Syntax
Context

Description

Default

Parameters
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number-down number-lag-port-down — If the number of ports availableinthe LAG isreduced
by the number of ports configured in this command here then bandwidth alowed for bundle
and/or interface will be as per the levels configured in this context.

Values 1to 64 (for 64-link LAG)
1to 32 (for other LAGS)

level level-id — Specifiesthe amount of bandwidth available within agiven bundlefor MC traffic
for a specified level.

default-action {accept | discard}
config>router>mcac>policy

This command specifies the action to be applied to multicast streams (channels) when the streams do
not match any of the multicast addresses defined in the MCAC policy.

When multiple default-action commands are entered, the last command will overwrite the previous
command.

discard (all multicast stream not defined in aMCAC policy will be discarded)

accept — Specifies multicast streams (channels) not defined in the MCAC policy will be
accepted.

discard — Specifies multicast streams (channels) not defined in the MCAC policy will be
dropped.
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Show, Clear, and Debug Command Reference

Command Hierarchies

¢ Show Commands

Show Commands

show
— router
— mcac
— if-poalicy [if-policy-name]
— if-poalicy if-policy-name users
— policy [policy-name [bundle bundle-name] [protocol protocol-name] [interfaceif-
name] [detail]]
— dtatistics policy policy-name [bundle bundie-name] [protocol {igmp | pim |

igmpSnpg | mid}]
— dstatistics

Command Descriptions

Show Commands

The command outputs in the following section are examples only; actual displays may differ
depending on supported functionality and user configuration.

Show MCAC Commands

mcac

Syntax mcac
Context show>router

Description This command enables the context to display multicast CAC related information.
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if-policy
Syntax
Context
Description
Output
250

if-policy [if-policy-name]
if-policy if-policy-name users

show>router>mcac

This command displays information about MCAC interface policies. Display options are:

* no parameters: displays summary of configured MCAC interface policiesin the system

» if-policy-name: if an existing interface policy name is specified, the configuration and
operational details for the specified policy are displayed

e if-policy-name users: if user optionsis specified with the existing MCAC interface policy,
then all instances where a given MCAC interface policy isused are listed

Sample Output

*A:bkvm34>showsrouter>mcac# if-policy

If-Policy Description
if poll test policy
if poll2

If-Policy : 1f poll
Description : test policy
Admin state : enabled

Unconstrained BW : 100000
Pre rsvd mand BW : 10000

In use mand BW : 0
In use opt BW : 0
Avail mand BW : 10000
Avail opt BW : 90000

*A:bkvm34>show>router>mcac# if-policy "if poll" wusers

IGMP 1 redir_itfl
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Syntax

Context

Description

Parameters

Output

MCAC

IGMP 1 gi 11

MLD 1 redir itfl
MLD 1 gi 1.1
IGMP 2 to B2

MLD 2 to B2

PIM 3 to_B3
Application Interfaces 7

Application Service ID Sap/sdp
IGMP-Snpg 4 Sap:lag-1:4
IGMP-Snpg 5 Sdp:22:5
IGMP-Snpg 6 Sdp:23:6
IGMP-Snpg 7 Sap:lag-1:7

policy [policy-name [bundle bundle-name] [protocol protocol-name] [interface if-name]
[detail]]

show>router>mcac

This command displays MCAC policy information.

policy-name — Specifies an existing multicast CAC (MCAC) policy name.

bundle bundle-id — Specifies an existing multicast bundle name.

protocol protocol-name — specifies an applicable protocol to display.
Values igmp, pim, igmpSnpg

interface if-name — Specifies an interface name to display.

detail — Displays detailed information.

Sample Output

*A:ALA-48>showsrouter>mcac# policy

Policy Description

btv_fr foreign TV offering
btv_vl eastern TV offering
policyl this is policyl
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statistics

252

Syntax

Context

Description

Parameters

policy2 this is policy 2

*A:ALA-48>show>router>mcacH

*A:ALA-48>show>router>mcac# policy btv_fr

Policy : btv_fr

Description : foreign TV offering
Default Action : discard

Bundle (s) : FOR

*A:ALA-48>show>router>mcacH

statistics policy policy-name [bundle bundle-name] [protocol {igmp | pim | igmpSnpg |
mid}]
statistics

show>router>mcac

This command displays MCAC statistics.

policy-name — Specifies an existing multicast CAC (MCAC) policy name.
bundle-name — Displays statistics for the specified existing multicast bundle name.

protocol {igmp | pim | igmpSnpg | mld} — Displays statistics for the specified applicable
protocol.

Values igmp, pim, igmpSnpg, mid
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In This Chapter

This chapter provides information about multicast troubleshooting tools.

Topicsin this chapter include:

e Mtrace
o Mstat
« Mrinfo

«  Troubleshooting Configuration Command Reference

Mtrace

Assessing problems in the distribution of IP multicast traffic can be difficult. The mtrace
feature utilizes atracing feature implemented in multicast routers that is accessed viaan
extension to the IGMP protocol. The mtrace featureis used to print the path from the source
to areceiver; it doesthis by passing atrace query hop-by-hop along the reverse path from the
receiver to the source. At each hop, information such as the hop address, routing error
conditions and packet statistics should be gathered and returned to the requestor.

Data added by each hop includes:

e Query arrival time

e incoming interface

e outgoing interface

e previous hop router address

e input packet count

e output packet count

» total packetsfor this source/group
e routing protocol

e TTL threshold
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« fowarding/error code
The information enables the network administrator to determine;

e where multicast flows stop
e theflow of the multicast stream

When the trace response packet reaches the first hop router (the router that is directly
connected to the source’ s net), that router sends the completed response to the response
destination (receiver) address specified in the trace query.

If some multicast router along the path does not implement the multicast traceroute feature or
if there is some outage, then no response is returned. To solve this problem, the trace query
includes a maximum hop count field to limit the number of hops traced before the response
isreturned. This alows apartia path to be traced.

The reportsinserted by each router contain not only the address of the hop, but also the TTL
required to forward and some flagsto indicate routing errors, plus counts of the total number
of packets on the incoming and outgoing interfaces and those forwarded for the specified
group. Taking differencesin these counts for two traces separated in time and comparing the
output packet counts from one hop with the input packet counts of the next hop alows the
calculation of packet rate and packet loss statistics for each hop to isolate congestion
problems.

Finding the Last Hop Router

254

Thetrace query must be sent to the multicast router which isthe last hop on the path from the
source to the receiver. If the receiver is on the local subnet (as determined using the subnet
mask), then the default method is to multicast the trace query to all-routers.mcast.net
(224.0.0.2) withaTTL of 1. Otherwise, thetrace query ismulticast to the group address since
the last hop router will be amember of that group if thereceiver is. Therefore, it is necessary
to specify agroup that the intended receiver has joined. This multicast is sent with a default
TTL of 64, which may not be sufficient for all cases.

When tracing from a multihomed host or router, the default receiver address may not be the
desired interface for the path from the source. In that case, the desired interface should be
specified explicitly as the receiver.
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Directing the Response

Mstat

By default, mtrace first attempts to trace the full reverse path, unless the number of hopsto
trace is explicitly set with the hop option. If thereis no response within a 3 second timeout
interval, a"*" is printed and the probing switches to hop-by-hop mode. Trace queries are
issued starting with a maximum hop count of one and increasing by one until the full pathis
traced or no response is received. At each hop, multiple probes are sent. The first attempt is
made with the unicast address of the host running mtrace as the destination for the response.
Since the unicast route may be blocked, the remainder of attempts request that the response
be multicast to mtrace.mcast.net (224.0.1.32) withthe TTL set to 32 more than what’ s needed
to passthe threshol ds seen so far along the path to the receiver. For the last attemptsthe TTL
isincreased by another 32.

Alternatively, the TTL may be set explicitly with the TTL option.

For each attempt, if no responseis received within the timeout, a"*" is printed. After the
specified number of attempts have failed, mtrace will try to query the next hop router with a
DVMRP_ASK_NEIGHBORS2 request (as used by the mrinfo program) to determined the
router type.

The output of mtrace is a short listing of the hopsin the order they are queried, that is, in the
reverse of the order from the source to the receiver. For each hop, alineis printed showing
the hop number (counted negatively to indicate that thisis the reverse path); the multicast
routing protocol; the threshold required to forward data (to the previous hop in the listing as
indicated by the up-arrow character); and the cumulative delay for the query to reach that hop
(valid only if the clocks are synchronized). The response ends with aline showing the round-
trip time which measures the interval from when the query isissued until the responseis
received, both derived from the local system clock.

Mtrace/mstat packets use special |GMP packets with IGMP type codes of Ox1E and Ox1F.

The mstat command adds the capability to show the multicast path in alimited graphic
display and provide drops, duplicates, TTLs and delays at each node. Thisinformation is
useful to the network operator becauseit identifies nodeswith high drop and duplicate counts.
Duplicate counts are shown as negative drops.
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Mrinfo

256

The output of mstat providesalimited pictorial view of the path in the forward direction with
dataflow indicated by arrows pointing downward and the query path indicated by arrows
pointing upward. For each hop, both the entry and exit addresses of the router are shown if
different, along with theinitial ttl required on the packet in order to be forwarded at this hop
and the propagation delay across the hop assuming that the routers at both ends have
synchronized clocks. The output consists of two columns, onefor the overall multicast packet
rate that does not contain lost/sent packets and a column for the (S,G)-specific case. The S,G
statistics do not contain lost/sent packets.

The simple mrinfo mechanism is based on the ask_neighborsigmp to display the
configuration information from the target multicast router. The type of information displayed
includesthe Multicast of therouter, codeversion, metrics, ttl-thresholds, protocolsand status.
Thisinformation, for instance, can be used by network operators to verify if bi-directional
adjacencies exist. After the specified multicast router responds, the configuration is

displayed.
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Troubleshooting Configuration Command
Reference

Command Hierarchies

e Operational Commands

Operational Commands

<GLOBAL>

— mrinfo ip-address [router router-name | service]

— mstat sourceip-address[group grp-ip-address] [destination dst-ip-address] [hop hop] [router
router-name | service] [wait-time wait-time]

— mtrace sour ce ip-address [group grp-ip-address][destination dst-ip-address] [hop hop] [router
router-name | service] [wait-time wait-time]

Command Descriptions

Operational Commands

mrinfo

Syntax mrinfo ip-address [router router-name | service]
Context <GLOBAL>

Description  Thiscommand is used to display relevant multicast information from the target multicast router.
Information displayed includes adjacency information, protocol, metrics, thresholds, and flags from
the target multicast router. This information can be used by network operators to determine whether
bi-directional adjacencies exist.

Parameters ip-address — Specify the IP address of the multicast capable target router should be entered.
router router-name — Specify the router instance that this command applies to.

Default management Base
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service — Specify the service instance that this command applies to.

Values 1to 2147483647
Output
Table 27: Mrinfo Output Fields

Label Description
General flags
version Indicates software version on queried router.
prune Indicates that router understands pruning.
genid Indicates that router sends generation IDs.
mtrace Indicates that the router handles mtrace requests.
Neighbors flags
1 Metric
0 Threshold (multicast time-to-live)
pim PIM enabled on interface.
down Operational status of interface.
disabled Administrative status of interface.
leaf No downstream neighbors on interface.
querier Interface is IGMP querier.
tunnel Neighbor reached viatunnel.

Output Sample

A:dut-f# mrinfo 10.1.1.2

10.1.1.2 [version 3.0,prune,genid, mtrace] :
10.1.1.2 -> 10.1.1.1 [1/0/pim]
16.1.1.1 -> 0.0.0.0 [1/0/pim/down/disabled]
17.1.1.1 -> 0.0.0.0 [1/0/pim/querier/leaf]
200.200.200.3 -> 200.200.200.5 [1/0/tunnel/pim]...

mstat
Syntax mstat source ip-address group grp-ip-address [destination dst-ip-address] [hop hop]
[router router-name |service] [wait-time wait-time]
Context <GLOBAL>
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Description This command traces a multicast path from a source to areceiver and displays multicast packet rate
and loss information. The mstat command adds the capability to show the multicast path in alimited
graphic display and provide drops, duplicates, TTLs, and delays at each node. Thisinformation is
useful to network operators because it identifies nodes with high drop and duplicate counts. Duplicate
counts are shown as negative drops.

Parameters sour ce ip-address — Specify the |P address of the multicast-capable source. Thisis a unicast
address of the beginning of the path to be traced.

group group-ip-address — Specify the multicast address that will be used.

destination dst-ip-address — Specify the IP address of the unicast destination. If this parameter
isomitted, the | P address of the system where the command isentered isused. The destination
parameter can also be used to specify alocal interface address as the destination address to
send the trace query.

Default The default address for the destination addressis the incoming
IETF format for that (S,G)

hop hop — Specify the maximum number of hops that will be traced from the receiver back
toward the source.

Values 1to0 255
Default 32 (infinity for the DVMRP routing protocol).
router router-name — Specify the router instance that this command applies to.
service — Specify the service instance that this command applies to.
Values 1 to 2147483647
wait-time wait-time — Specify the number of seconds to wait for the response.
Values 1to 60

Default 10
Output
Table 28: Mstat Output Fields
Label Description
hop Number of hops from the source to the listed router.
router name Name of the router for thishop or “?’” when not reverse DNS trandlated.
address Address of the router for this hop.
protocol Protocol used.
ttl Forward TTL threshold. TTL that a packet is required to have before it
will be forwarded over the outgoing interface.
forwarding code Forwarding information/error code for this hop.
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mtrace

260

Syntax

Context

Description

Parameters

For each interface between 2 nodes aline is printed, following the same layout as other routers with
an implementation derived from mrouted. Consider the following:

e Theforwarding information/error code is only displayed when different from “No Error”.
«  “?" meansthethereis no reverse DNS trandlation.
* Thereisno “Overall Mcast Pkt Rate” available in the PE for the VPRN case.

Output Sample

Source Response Dest Overall Packet Statistics for Traffic From

10.10.16.9 10.20.1.6 Mcast Pkt 10.10.16.9 to 224.5.6.7
| _/ rtt 29 ms Rate Lost/Sent = Pct Rate
v Y

10.10.16.3

10.10.2.3 ?
| ~ ttl 2 1lpps 0/0 = -- 0 pps
v |

10.10.2.1

10.10.1.1 ?
| ~ ttl 3 1lpps 0/0 = -- 0 pps
v |

10.10.1.2

10.10.4.2 ? Reached RP/Core
| ~ ttl 4 1lpps 0/0 = -- 0 pps
v |

10.10.4.4

10.10.6.4 ?
| ~ ttl 5 1lpps 0/0 = -~ 0 pps
v |

10.10.6.5

10.10.10.5 ?
| \_ ttl 6 1lpps 0/0 = -- 0 pps
v \

10.10.10.6 10.20.1.6

Receiver Query Source

mtrace source ip-address group grp-ip-address [destination dst-ip-address] [hop hop]
[router router-name | service] [wait-time wait-time]

<GLOBAL>

This command traces the multicast path from a source to areceiver by passing atrace query hop-by-
hop along the reverse path from the receiver to the source. At each hop, information such as the hop
address, routing error conditions, and packet statistics are gathered and returned to the requester. A
network administrator can determine where multicast flows stop and verify the flow of the multicast
stream.

sour ce ip-address — Specify the |P address of the multicast-capable source. Thisis a unicast
address of the beginning of the path to be traced.

group group-ip-address — Specify the multicast address that will be used.
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destination dst-ip-address — Specify the | P address of the unicast destination. If this parameter
isomitted, the | P address of the system where the command isentered isused. The destination
parameter can also be used to specify alocal interface address as the destination address to
send the trace query.

Default The default address for the destination address is the incoming
IETF format for that (S,G)
hop hop — Specify the maximum number of hops that will be traced from the receiver back
toward the source.
Values 1to 255
Default 32 (infinity for the DVMRP routing protocol).

router router-name — Specify the router instance that this command applies to.

service — Specify the service instance that this command applies to.
1to 2147483647

Values

wait-time wait-time — Specify the number of seconds to wait for the response.

Values 1to 60
Default 10
Output
Table 29: Mtrace Output Fields
Label Description
hop Number of hops from the source to the listed router.
router name Name of the router for this hop. If aDNS name query is not successful
a"? displays.
address Address of the router for this hop.
protocol Protocol used.
ttl Forward TTL threshold. TTL that a packet isrequired to have before it
will be forwarded over the outgoing interface.
forwarding code Forwarding information/error code for this hop.

Output Sample

A:Dut-F# mtrace source 10.10.16.9 group 224.5.6.7

Mtrace from 10.10.16.9 via group 224.5.6.7
full reverse path...

Querying

0
-1
-2
-3
-4

RV IV N

.10
.10
.10
.10
.10

.10.6)
.10.5)
.6.4)
.4.2)
.1.1)

PIM thresh™ 1 No Error
PIM thresh®™ 1 No Error
PIM thresh”™ 1 Reached RP/Core
PIM thresh™ 1 No Error
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-5 ? (10.10.2.3) PIM thresh™ 1 No Error
-6 ? (10.10.16.9)

Round trip time 29 ms; total ttl of 5 required.
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Show Command Reference

Command Hierarchies

¢ Show Commands

Show Commands

show
— router
— tunnel-interface [protocol protocol] [sender Addr senderAddr] [rootNode rootNode]
show
— router
— Idp
— bindings active
— mvpn
— mvpn-list [type type] [auto-discovery auto-discovery] [signalling signalling] [group group]
show

— tunnel-table [summary] [{ipv4 | ipv6}]

— tunnel-table [protocol protocol] {ipv4 | ipv6}

— tunnel-table [ip-prefix[/mask]] [alter native] [{ipv4 | ipv6}] [detail]
— tunnel-table mpls-tp

— tunnel-table [ip-prefix[/mask]] protocol protocol [detail]

— tunnel-table[ip-prefix[/mask]] sdp sdp-id

Command Descriptions

Show Commands

The command outputsin the following section are examples only; actual displays may differ
depending on supported functionality and user configuration.

tunnel-interface

Syntax tunnel-interface [protocol protocol] [senderAddr senderAddr] [rootNode rootNode]
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Context show>router

Description This command displays tunnel interface information.

Parameters protocol — Specifies the protocol.
Values Idp | rsvp
sender Addr — Specifies the I P address of the sender.
rootNode — Specifies to show root nodes.

Values Yes|No

Output

Sample Output

*A:Dut-CH# show router tunnel-interface

LSP/LDP Type SenderAddr IfIndex RootNode
1 1ldp 110.20.1.2 73728 No
2 1ldp 110.20.1.2 73729 No
3 1ldp 110.20.1.2 73730 No
4 1ldp 110.20.1.2 73731 No
5 1ldp 110.20.1.2 73732 No

LSP/LDP Type SenderAddr IfIndex RootNode
1 ldp 110.20.1.2 73728 Yes

2 1ldp 110.20.1.2 73729 Yes

3 1dp 110.20.1.2 73730 Yes

4 ldp 110.20.1.2 73731 Yes

5 1ldp 110.20.1.2 73732 Yes
Interfaces 5

bindings

Syntax bindings active
Context  show>router>ldp

Description This command displays L DP bindings information.

Output
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Sample Output

*A:Dut-A# show router ldp bindings active

Legend: U - Label In Use, N - Label Not In Use,
WP - Label Withdraw Pending,
(S) - Static (M)
(B) - BGP Next Hop (BU)

LDP IPv4 Prefix Bindings (Active)

Prefix Op

10.20.1.1/32 Pop

10.20.1.2/32 Push
10.20.1.2/32 Swap
10.20.1.2/32 Push
10.20.1.2/32 Swap
10.20.1.3/32 Push
10.20.1.3/32 Swap
10.20.1.3/32 Push
10.20.1.3/32 Swap
10.20.1.4/32 Push
10.20.1.4/32 Swap
10.20.1.4/32 Push
10.20.1.4/32 Swap
10.20.1.5/32 Push
10.20.1.5/32 Swap
10.20.1.5/32 Push
10.20.1.5/32 Swap
10.20.1.6/32 Push
10.20.1.6/32 Swap
10.20.1.6/32 Push
10.20.1.6/32 Swap

131071

131070

131070
131069
131069

131068

131068

131067
131067
131066

131066

LDP IPv6 Prefix Bindings (Active)

EgrLbl

Prefix
EgrNextHop

LDP Generic IPv4 P2MP Bindings

P2MP-Id
RootAddr
EgrNH
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W - Label Withdrawn
BU - Alternate For Fast Re-Route

- Multi-homed Secondary Support
- Alternate Next-hop for Fast Re-Route

EgrLbl EgrIntf/LspId
131071 1/1/1 10
131071 1/1/1 10
262141BU 1/1/2 10
262141BU 1/1/2 10
131069BU 1/1/1 10
131069BU 1/1/1 10
262143 1/1/2 10
262143 1/1/2 10
131068 1/1/1 10
131068 1/1/1 10
262140BU 1/1/2 10
262140BU 1/1/2 10
131067BU 1/1/1 10
131067BU 1/1/1 10
262139 1/1/2 10
262139 1/1/2 10
131066 1/1/1 10
131066 1/1/1 10
262138BU 1/1/2 10
262138BU 1/1/2 10

Op IngLbl

EgrIf/Lspld

Interface

Op IngLbl

EgrIf/LspIld

EgrLbl

W WNNWWNDNNWWNDNDWWNDNDWWDNDNDN
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LDP Generic IPvé P2MP Bindings (Active)

P2MP-Id Interface
RootAddr Op IngLbl EgrLbl
EgrNH EgrIf/Lspld

LDP In-Band-SSM IPv4 P2MP Bindings (Active)

Source

Group Interface

RootAddr Op IngLbl EgrLbl
EgrNH EgrIf/Lspld

LDP In-Band-SSM IPvé P2MP Bindings (Active)

Source

Group Interface

RootAddr Op IngLbl EgrLbl
EgrNH EgrIf/LspIld

LDP In-Band-VPN-SSM IPv4 P2MP Bindings (Active)

Source

Group RD Op

RootAddr Interface IngLbl EgrLbl
EgrNH EgrIf/Lspld

LDP In-Band-VPN-SSM IPv6é P2MP Bindings (Active)

Source

Group RD Op

RootAddr Interface IngLbl EgrLbl
EgrNH EgrIf/Lspld
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Troubleshooting Tools

LDP Bindings (IPv4 LSR ID 1.1.1.1:0)
(IPvé LSR ID ::[0])

U - Label In Use, N - Label Not In Use, W - Label Withdrawn

S - Status Signaled Up, D - Status Signaled Down

E - Epipe Service, V - VPLS Service, M - Mirror Service

A - Apipe Service, F - Fpipe Service, I - IES Service, R - VPRN service
P - Ipipe Service, WP - Label Withdraw Pending, C - Cpipe Service

BU - Alternate For Fast Re-Route, TLV - (Type, Length: Value)

Prefix Peer IngLbl EgrLbl EgrIntf/ EgrNextHop
LspId

10.20.1.1/32 10.20.1.2 131071U -- -- --
10.20.1.1/32 10.20.1.3 131071U -- -- --
10.20.1.2/32 10.20.1.2 -- 131071 1/1/1 10.10.1.2
10.20.1.2/32 10.20.1.3 131070U 262141 1/1/2 10.10.2.3
10.20.1.3/32 10.20.1.2 131069U 131069 1/1/1 10.10.1.2
10.20.1.3/32 10.20.1.3 -- 262143 1/1/2 10.10.2.3
10.20.1.4/32 10.20.1.2 131068N 131068 1/1/1 10.10.1.2
10.20.1.4/32 10.20.1.3 131068BU 262140 1/1/2 10.10.2.3
10.20.1.5/32 10.20.1.2 131067U 131067 1/1/1 10.10.1.2
10.20.1.5/32 10.20.1.3 131067N 262139 1/1/2 10.10.2.3
10.20.1.6/32 10.20.1.2 131066N 131066 1/1/1 10.10.1.2
10.20.1.6/32 10.20.1.3 131066BU 262138 1/1/2 10.10.2.3

Prefix IngLbl EgrLbl
Peer EgrIntf/Lspld
EgrNextHop

P2MP-Id

RootAddr Interface IngLbl EgrLbl
EgrNH EgrIf/LspIld

Peer

100

1.1.1.1 Unknw -- 131051
90.90.90.2 1/1/6

2.2.2.2:0

104

1.1.1.1 Unknw -- 131050
90.90.90.2 1/1/6

2.2.2.2:0

Multicast Routing Protocols Guide 267



Show Command Reference

600

1.1.1.1 Unknw -- 131049
90.90.90.2 1/1/6

2.2.2.2:0

700

1.1.1.1 Unknw -- 131048
90.90.90.2 1/1/6

2.2.2.2:0

800

1.1.1.1 Unknw -- 131047
90.90.90.2 1/1/6

2.2.2.2:0

900

1.1.1.1 Unknw -- 131046
90.90.90.2 1/1/6

2.2.2.2:0

1500

1.1.1.1 Unknw -- 131045
90.90.90.2 1/1/6

2.2.2.2:0

100

6.6.6.6 Unknw -- 131044
90.90.90.2 1/1/6

2.2.2.2:0

900

6.6.6.6 Unknw -- 131043
90.90.90.2 1/1/6

2.2.2.2:0

P2MP-Id

RootAddr Interface IngLbl EgrLbl
EgrNH EgrIf/Lspld

Peer

Source

Group

RootAddr Interface IngLbl EgrLbl
EgrNH EgrIf/Lspld

Peer
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No Matching Entries Found

Source

Group

RootAddr Interface IngLbl EgrLbl
EgrNH EgrIf/Lspld

Peer

Source

Group RD

RootAddr Interface IngLbl EgrLbl
EgrNH EgrIf/Lspld

Peer

1.1.1.1

225.0.0.1 1.1.1.1:100

3.3.3.3 Unknwn -- 100
60.60.60.1 1/1/1

2.2.2.2:100

1.1.1.1

225.0.0.1 1.1.1.1:100

3.3.3.3 Unknwn -- 100
60.60.60.1 1/1/1

2.2.2.2:100

1.1.1.1

225.0.0.1 1.1.1.1:100

3.3.3.3 Unknwn -- 100
60.60.60.1 1/1/1

2.2.2.2:100

Source

Group RD

RootAddr Interface IngLbl EgrLbl
EgrNH EgrIf/Lspld

Peer

1.1.1.1

225.0.0.1 1.1.1.1:100

2000::3000 Unknwn -- 100
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60.60.60.1 1/1/1
2.2.2.2:100

1.1.1.1

225.0.0.1 1.1.1.1:100

2000::3000 Unknwn -- 100
60.60.60.1 1/1/1

2.2.2.2:100

1.1.1.1

225.0.0.1 1.1.1.1:100

2000::3000 Unknwn -- 100
60.60.60.1 1/1/1

2.2.2.2:100

Type VCId SDPId IngLbl LMTU
Peer SvecIld EgrLbl RMTU
?-Eth 100 R. Src -- None
2.2.2.2:0 Ukwn 131023D 986

?-Eth 500 R. Src -- None
2.2.2.2:0 Ukwn 131022D 1386
?-Eth 2001 R. Src -- None
2.2.2.2:0 Ukwn 131019D 986

?-Eth 2003 R. Src -- None
2.2.2.2:0 Ukwn 131017D 986

?-Ipipe 1800 R. Src -- None
2.2.2.2:0 Ukwn 131014D 1486

SATI AGII IngLbl LMTU
TAII Type Egrlbl RMTU
Peer SvcId SDPId
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mvpn
Syntax
Context
Description
Output

mvpn

Troubleshooting Tools

show>router router-instance

This command displays Multicast VPN related information. The router instance must be specified.

Sample Output

*A:Dut-C# show router 1 mvpn

signaling

UMH Selection
intersite-shared
vrf-import
vrf-export
vrf-target
C-Mcast Import RT

ipmsi

i-pmsi P2MP AdmSt
i-pmsi Tunnel Name
enable-bfd-root
Mdt-type

BSR signalling
Wildcard s-pmsi
spmsi

s-pmsi P2MP AdmSt
max-p2mp-spmsi

data-delay-interval:

enable-asm-mdt
data-threshold
rx-threshold
data-threshold
rx-threshold

signaling

UMH Selection
intersite-shared
vrf-import
vrf-export
vrf-target
C-Mcast Import RT
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Default
Disabled
Disabled

Bgp auto-discovery
Highest-Ip SA withdrawn
Enabled Persist SA
N/A

N/A

unicast

target:10.20.1.4:105

rsvp IpmsiTemplate
Up
IpmsiTemplate-1-74216
false

enable-bfd-leaf false

sender-receiver

none
false

rsvp SpmsiTemplate

Up

4000

3 seconds

N/A

224.0.0.0/4 --> 1 kbps

224.0.0.0/4 --> pe-thres-add 2 --> pe-thres-delete 4
£ff00::/8 --> 1 kbps

£f£f00::/8 --> pe-thres-add 2 --> pe-thres-delete 4

Bgp auto-discovery Default
Highest-Ip SA withdrawn Disabled
Enabled Persist SA Disabled
N/A

N/A

unicast

target:10.20.1.4:106
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ipmsi : 1ldp

i-pmsi P2MP AdmSt : Up

i-pmsi Tunnel Name : mpls-if-74217

Mdt-type : sender-receiver

BSR signalling : none

Wildcard s-pmsi : false

spmsi : 1ldp

s-pmsi P2MP AdmSt : Up

max-p2mp-spmsi : 4000

data-delay-interval: 3 seconds

enable-asm-mdt : N/A

data-threshold : 224.0.0.0/4 --> 1 kbps

rx-threshold : 224.0.0.0/4 --> pe-thres-add 2 --> pe-thres-delete 4
data-threshold : ££00::/8 --> 1 kbps

rx-threshold : ££00::/8 --> pe-thres-add 2 --> pe-thres-delete 4
*A:Dut-D#

mvpn-list
Syntax mvpn-list [type <type>] [auto-discovery <auto-discovery>] [signalling
<signalling>] [group <group>]
Context show>router

Description This command displays Multicast VPN list.

Parameters type — Specifiesthe MV PN type.
Values pim|rsvp | Idp
auto-discovery — Specifies the auto-discovery mode.
Values none | default | mdt-s
signalling — Specifies the signaling type.
Values bgp | pim
group — Specifies the group address.

Output

Sample Output
*A:Dut-D# show router mvpn-list

Legend: Sig = Signal Pim-a = pim-asm Pim-s = pim-ssm A-D = Auto-Discovery
SR = Sender-Receiver SO = Sender-Only RO = Receiver-Only
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tunnel-table

Syntax

Context

Description

Parameters

Troubleshooting Tools

VprnID A-D iPmsi/sPmsi GroupAddr/Lsp-Template IPv4 (S,G)/(*,G)
Sig Mdt - Type IPV6(S,G)/ (*,G)
100 None Pim-a/None 224.100.201.101 0/0
Pim N/A 0/0

Total PIM RSVP MLDP
I-PMSI tunnels 1 0 0

TX S-PMSI tunnels 0 0 0

RX S-PMSI tunnels 0 0 0

RX PSEUDO S-PMSI tunnels 0 0 0

Total IPv4 (S,G)/(*,G) : 0/0
Total IPv6 (S,G)/(*,G) : 0/0

*A:Dut-D#

tunnel-table [summary] [{ipv4 | ipv6}]

tunnel-table [protocol protocol] {ipv4 | ipv6}

tunnel-table [ip-prefix[/mask]] [alternative] [{ipv4 | ipv6}] [detail]
tunnel-table mpls-tp

tunnel-table [ip-prefix[/mask]] protocol protocol [detail]
tunnel-table [ip-prefix[/mask]] sdp sdp-id

show>router

This command displays tunnel table information.

summary — displays a summary of the tunnel table information
ipv4 — displays only tunnel table information for |Pv4 addresses
ipv6 — displays only tunnel table information for |Pv6 addresses
protocol — specifies the protocol

Values bgp |Idp | rsvp | sdp | ospf | isis| sr-te
ip-prefix/mask —the IPv4 or |Pv6 prefix and, optionally, the mask of the tunnel
alter native — displays backup route details
detail — displays detailed tunnel table information
mpls-tp — displays MPLS TP tunnel table information
sdp-id — specifiesthe SDP ID

Values 1to 17407
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Output

Sample Output

A:Dut-C# show router tunnel-table

Tunnel Table (Router: Base)

Destination Owner Encap TunnelId Pref Nexthop Metric
4.0.0.1/32 isis (0) MPLS 524309 11 1.3.4.4 10
10.20.1.2/32 isis (0) MPLS 524312 11 1.2.3.2 10
10.20.1.4/32 isis (0) MPLS 524310 11 1.3.4.4 10
10.20.1.5/32 isis (0) MPLS 524311 11 1.2.3.2 20
Flags: B = BGP backup route available

E = inactive best-

external BGP route

A:Dut-C#

*A:Dut-C# show router tunnel-table

IPv4 Tunnel Table (Router: Base)

Destination Owner Encap TunnelId Pref Nexthop Metric
10.20.1.1/32 ospf (0) MPLS 524395 10 1.1.3.1 1000
10.20.1.2/32 ospf (0) MPLS 524399 10 2.2.3.2 1000
10.20.1.4/32 ospf (0) MPLS 524398 10 1.3.5.5 2000
10.20.1.4/32 ospf (0) MPLS 524398 10 2.2.3.2 2000
10.20.1.5/32 ospf (0) MPLS 524397 10 1.3.5.5 1000
10.20.1.6/32 ospf (0) MPLS 524396 10 1.3.5.5 2000
Flags: B = BGP backup route available

E = inactive best-external BGP route

*A:Dut-C#

*A:Dut-C# show router tunnel-table sdp 17407

Tunnel Table (Router: Base)

Destination Owner Encap TunnelId Pref

127.0.68.0/32 sdp MPLS 17407 5
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*A:Dut-C>config>router>mpls>1lsp# show router tunnel-table detail

Tunnel Table

Destination
NextHop
Tunnel Flags
Age

Owner

Tunnel ID
Tunnel Label
Tunnel MTU
LSP ID

LSP Bandwidth

Tunnel Table

Destination
NextHop
Tunnel Flags
Age

Owner

Tunnel ID
Tunnel Label
Tunnel MTU

Destination
NextHop
Tunnel Flags
Age

Owner

Tunnel ID
Tunnel Label
Tunnel MTU

Destination
NextHop
Tunnel Flags
Age

Owner

Tunnel ID
Tunnel Label
Tunnel MTU

Destination
NextHop
Tunnel Flags
Age

Owner

Tunnel ID
Tunnel Label
Tunnel MTU
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(Router: Base)

1.0.0.2/32

1.1.4.4

exclude-for-1fa

00h17m58s

rsvp Encap

115 Preference
262054 Tunnel Metric
1496

26116 Bypass Label
0 LSP Weight

(Router: Base)

4.0.0.1/32

1.3.4.4

has-1fa exclude-for-igpshortcuts
20h34m58s

isis (0) Encap

524309 Preference
20001 Tunnel Metric
1382

10.20.1.2/32

1.2.3.2

has-1fa exclude-for-igpshortcuts
20h35m04s

isis (0) Encap

524312 Preference
21002 Tunnel Metric
1382

10.20.1.4/32

1.3.4.4

has-1fa exclude-for-igpshortcuts
20h34m58s

isis (0) Encap

524310 Preference
21004 Tunnel Metric
1382

10.20.1.5/32

1.2.3.2

has-1fa exclude-for-igpshortcuts
20h34m58s

isis (0) Encap

524311 Preference
21005 Tunnel Metric
1382

Troubleshooting Tools

MPLS

MPLS
11
10

MPLS
11
10

MPLS
11
10

MPLS
11
20
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Number of tunnel-table entries : 4
Number of tunnel-table entries with LFA : 4

A:Dut-C#
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Standards and Protocol Support

Note: The information presented is subject to change without notice.

Alcatel-Lucent assumes no responsibility for inaccuracies contained herein.

ANCP/L2CP

draft-ietf-ancp-protocol-02, Protocol for Access Node Control Mechanism in Broadband
Networks

RFC 5851, Framework and Requirements for an Access Node Control Mechanismin
Broadband Multi-Service Networks

ATM

AF-ILMI-0065.000, Integrated Local Management Interface (ILMI) Version 4.0
AF-PHY-0086.001, Inverse Multiplexing for ATM (IMA) Specification Version 1.1
AF-TM-0121.000, Traffic Management Specification Version 4.1

AF-TM-0150.00, Addendum to Traffic Management v4.1 optional minimumdesired cell rate
indication for UBR

GR-1113-CORE, Asynchronous Transfer Mode (ATM) and ATM Adaptation Layer (AAL)
Protocols Generic Requirements, Issue 1

GR-1248-CORE, Generic Requirements for Operations of ATM Network Elements (NES),
Issue 3

ITU-T 1.432.1, B-ISDN user-network interface - Physical layer specification: General
characteristics (02/99)

ITU-T 1.610, B-1SDN operation and maintenance principles and functions (11/95)
RFC 1626, Default IP MTU for use over ATM AAL5S
RFC 2684, Multiprotocol Encapsulation over ATM Adaptation Layer 5

BGP

draft-hares-idr-update-attrib-low-bits-fix-01, Update Attribute Flag Low Bits Clarification
draft-ietf-idr-add-paths-04, Advertisement of Multiple Pathsin BGP
draft-ietf-idr-best-external-03, Advertisement of the best external route in BGP
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278

draft-ietf-idr-bgp-gr-notification-01, Notification Message support for BGP Graceful Restart
draft-ietf-idr-error-handling-03, Revised Error Handling for BGP UPDATE Messages
RFC 1772, Application of the Border Gateway Protocol in the Internet

RFC 1997, BGP Communities Attribute

RFC 2385, Protection of BGP Sessions via the TCP MD5 Sgnature Option

RFC 2439, BGP Route Flap Damping

RFC 2545, Use of BGP-4 Multiprotocol Extensions for 1Pv6 Inter-Domain Routing
RFC 2858, Multiprotocol Extensions for BGP-4

RFC 2918, Route Refresh Capability for BGP-4

RFC 3107, Carrying Label Information in BGP-4

RFC 3392, Capabilities Advertisement with BGP-4

RFC 4271, A Border Gateway Protocol 4 (BGP-4)

RFC 4360, BGP Extended Communities Attribute

RFC 4364, BGP/MPLSIP Virtual Private Networks (VPNSs)

RFC 4456, BGP Route Reflection: An Alternative to Full Mesh Internal BGP (IBGP)
RFC 4486, Subcodes for BGP Cease Notification Message

RFC 4659, BGP-MPLSIP Virtual Private Network (VPN) Extension for 1Pv6 VPN

RFC 4684, Constrained Route Distribution for Border Gateway Protocol/MultiProtocol
Label Switching (BGP/MPLYS) Internet Protocol (IP) Virtual Private Networks
(VPNSs)

RFC 4724, Graceful Restart Mechanism for BGP (Helper Mode)
RFC 4760, Multiprotocol Extensions for BGP-4

RFC 4798, Connecting IPv6 Idands over 1Pv4 MPLSUsing IPv6 Provider Edge Routers
(6PE)

RFC 4893, BGP Support for Four-octet AS Number Space

RFC 5004, Avoid BGP Best Path Transitions from One External to Another
RFC 5065, Autonomous System Confeder ations for BGP

RFC 5291, Outbound Route Filtering Capability for BGP-4

RFC 5575, Dissemination of Flow Specification Rules

RFC 5668, 4-Octet AS Specific BGP Extended Community

Circuit Emulation

MEF-8, Implementation Agreement for the Emulation of PDH Circuits over Metro Ethernet
Networks, October 2004

RFC 4553, Srructure-Agnostic Time Division Multiplexing (TDM) over Packet (SAToP)

RFC 5086, Structure-Aware Time Division Multiplexed (TDM) Circuit Emulation Service
over Packet Switched Network (CESoPSN)
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RFC 5287, Control Protocol Extensions for the Setup of Time-Division Multiplexing (TDM)
Pseudowiresin MPLS Networks

Ethernet

|EEE 802.1AB, Sation and Media Access Control Connectivity Discovery
|EEE 802.1ad, Provider Bridges

|EEE 802.1ag, Connectivity Fault Management

|EEE 802.1ah, Provider Backbone Bridges

|EEE 802.1ak, Multiple Registration Protocol

|EEE 802.1aqg, Shortest Path Bridging

|EEE 802.1ax, Link Aggregation

|[EEE 802.1D, MAC Bridges

|EEE 802.1p, Traffic Class Expediting

|EEE 802.1Q, Virtual LANs

|EEE 802.1s, Multiple Spanning Trees

|EEE 802.1w, Rapid Reconfiguration of Spanning Tree
|EEE 802.1X, Port Based Network Access Control
|EEE 802.3ab, 1000BASE-T

|EEE 802.3ac, VLAN Tag

|EEE 802.3ad, Link Aggregation

|EEE 802.3ae, 10 Gb/s Ethernet

|EEE 802.3ah, Ethernet in the First Mile

|EEE 802.3ba, 40 Gb/s and 100 Gb/s Ethernet

|EEE 802.3i, Ethernet

|EEE 802.3u, Fast Ethernet

| EEE 802.3x, Ethernet Flow Control

|EEE 802.3z, Gigabit Ethernet

ITU-T G.8031, Ethernet Linear Protection Switching
ITU-T G.8032, Ethernet Ring Protection Switching
ITU-T Y.1731, OAM functions and mechanisms for Ethernet based networks

EVPN

draft-ietf-bess-evpn-overlay-02, A Network Virtualization Overlay Solution using EVPN
draft-ietf-bess-evpn-prefix-advertisement-02, | P Prefix Advertisement in EVPN

draft-ietf-bess-evpn-vpls-seamless-integ-00, (PBB-)EVPN Seamless Integration with (PBB-
)VPLS
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280

draft-snr-bess-evpn-proxy-arp-nd-00, Proxy-ARP/ND function in EVPN networks
RFC 7432, BGP MPLS-Based Ethernet VPN
RFC 7623, Provider Backbone Bridging Combined with Ethernet VPN (PBB-EVPN)

Frame Relay

ANSI T1.617 Annex D, DSSL - Sgnalling Specification For Frame Relay Bearer Service
FRF.1.2, PVC User-to-Network Interface (UNI) Implementation Agreement

FRF.12, Frame Relay Fragmentation Implementation Agreement

FRF.16.1, Multilink Frame Relay UNI/NNI Implementation Agreement

FRF.5, Frame Relay/ATM PVC Network I nterworking Implementation

FRF2.2, PVC Network-to-Network Interface (NNI) Implementation Agreement

ITU-T Q.933 Annex A, Additional procedures for Permanent Virtual Connection (PVC)
status management

IP - Fast Reroute

draft-ietf-rtgwg-Ifa-manageability-08, Operational management of Loop Free Alternates
RFC 5286, Basic Specification for |P Fast Reroute: Loop-Free Alternates

RFC 7431, Multicast-Only Fast Reroute

RFC 7490, Remote Loop-Free Alternate (LFA) Fast Reroute (FRR)

IP — General

draft-grant-tacacs-02, The TACACS+ Protocol

draft-ietf-vrrp-unified-spec-02, Virtual Router Redundancy Protocol Version 3 for I1Pv4 and
|Pv6

RFC 768, User Datagram Protocol

RFC 793, Transmission Control Protocol

RFC 854, Telnet Protocol Specifications

RFC 951, Bootstrap Protocol (BOOTP)

RFC 1034, Domain Names - Concepts and Facilities

RFC 1035, Domain Names - | mplementation and Specification
RFC 1350, The TFTP Protocol (revision 2)

RFC 1534, Interoperation between DHCP and BOOTP
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RFC 3956, Embedding the Rendezvous Point (RP) Addressin an IPv6 Multicast Address

RFC 4541, Considerationsfor Internet Group Management Protocol (IGMP) and Multicast
Listener Discovery (MLD) Snhooping Switches

RFC 4601, Protocol Independent Multicast - Spar se Mode (PIM-SM): Protocol Specification
(Revised)

RFC 4604, Using Internet Group Management Protocol Version 3 (IGMPv3) and Multicast
Listener Discovery Protocol Version 2 (MLDv2) for Source-Specific Multicast

RFC 4607, Source-Specific Multicast for P

RFC 4608, Source-Specific Protocol Independent Multicast in 232/8

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

RFC 5059, Bootstrap Router (BSR) Mechanism for Protocol Independent Multicast (PIM)

RFC 5384, The Protacol Independent Multicast (PIM) Join Attribute Format

RFC 5496, The Reverse Path Forwarding (RPF) Vector TLV

RFC 6037, Cisco Systems' Solution for Multicast in MPLSBGP IP VPNs

RFC 6512, Using Multipoint LDP When the Backbone Has No Route to the Root

RFC 6513, Multicast in MPLSBGP IP VPNs

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

RFC 6515, IPv4 and IPv6 Infrastructure Addresses in BGP Updates for Multicast VPNs
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RFC 2560, X.509 Internet Public Key Infrastructure Online Certificate Status Protocol -
ocsP

Multicast Routing Protocols Guide 283



Standards and Protocol Support

RFC 3706, A Traffic-Based Method of Detecting Dead Internet Key Exchange (IKE) Peers
RFC 3947, Negotiation of NAT-Traversal in the IKE
RFC 3948, UDP Encapsulation of IPsec ESP Packets
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Switching (MPLYS) - Extensions to LSP Ping

SFLOW-MIB, sFlow MIB Version 1.3 (Draft 5)

MPLS — General

RFC 3031, Multiprotocol Label Switching Architecture
RFC 3032, MPLS Label Stack Encoding

RFC 3443, Time To Live (TTL) Processing in Multi-Protocol Label Switching (MPLS)
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RFC 7023, MPLS and Ethernet Operations, Administration, and Maintenance (OAM)
Interworking

RFC 7267, Dynamic Placement of Multi-Segment Pseudowires

Quality of Service

RFC 2430, A Provider Architecture for Differentiated Services and Traffic Engineering
(PASTE)

RFC 2474, Definition of the Differentiated Services Field (DS Field) in the IPv4 and IPv6
Headers

RFC 2598, An Expedited Forwarding PHB
RFC 3140, Per Hop Behavior Identification Codes
RFC 3260, New Terminology and Clarifications for Diffserv

RIP

RFC 1058, Routing Information Protocol
RFC 2080, RIPng for |Pv6

RFC 2082, RIP-2 MD5 Authentication
RFC 2453, RIP Version 2

SONET/SDH

ITU-G.841, Types and Characteristics of SDH Networks Protection Architecture, issued in
October 1998 and as augmented by Corrigendum 1, issued in July 2002

Timing
GR-1244-CORE, Clocks for the Synchronized Network: Common Generic Criteria, Issue 3,

May 2005

GR-253-CORE, SONET Transport Systems: Common Generic Criteria. |ssue 3, September
2000

|EEE 1588-2008, |EEE Standard for a Precision Clock Synchronization Protocol for
Networ ked Measurement and Control Systems (Not Supported on 7950 XRS)

ITU-T G.781, Synchronization layer functions, issued 09/2008
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Standards and Protocol Support

ITU-T G.813, Timing characteristics of SDH equipment slave clocks (SEC), issued 03/2003
ITU-T G.8261, Timing and synchronization aspects in packet networks, issued 04/2008

ITU-T G.8262, Timing characteristics of synchronous Ethernet equipment slave clock
(EEC), issued 08/2007

ITU-T G.8264, Distribution of timing information through packet networks, issued 10/2008

ITU-T G.8265.1, Precision time protocol telecom profile for frequency synchronization,
issued 10/2010

ITU-T G.8275.1, Precision time protocol telecom profilefor phase/time synchronization with
full timing support from the network, issued 07/2014

RFC 5905, Network Time Protocol Version 4: Protocol and Algorithms Specification

Voice and Video Performance

ETSI TS 101 329-5 Annex E, QoS Measurement for Vol P - Method for determining an
Equipment Impairment Factor using Passive Monitoring

ITU-T G.1020 Appendix |, Performance Parameter Definitions for Quality of Speech and
other Voiceband Applications Utilizing I P Networks - Mean Absolute Packet Delay
Variation & Markov Models

ITU-T G.107, The E Model - A computational model for usein planning
ITU-T P.564, Conformance testing for voice over IP transmission quality assessment models

RFC 3550 Appendix A.8, RTP: A Transport Protocol for Real-Time Applications
(Estimating the Interarrival Jitter)

VPLS

RFC 4761, Virtual Private LAN Service (VPLS) Using BGP for Auto-Discovery and
Sgnaling

RFC 4762, Virtual Private LAN Service (VPLS) Using Label Distribution Protocol (LDP)
Sgnaling

RFC 5501, Requirements for Multicast Support in Virtual Private LAN Services

RFC 6074, Provisioning, Auto-Discovery, and Sgnalingin Layer 2 Virtual Private Networks
(L2VPNs)

RFC 7041, Extensionsto the Virtual Private LAN Service (VPLS) Provider Edge (PE) Model
for Provider Backbone Bridging

RFC 7117, Multicast in Virtual Private LAN Service (VPLS)
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Customer documentation and product
support

Customer documentation

http://www.alcatel-lucent.com/myaccess

Product manuals and documentation updates are available at alcatel-lucent.com. If you are
a new user and require access to this service, please contact your Alcatel-Lucent sales
representative.

Technical support
E http://support.alcatel-lucent.com

Documentation feedback
g documentation.feedback@alcatel-lucent.com
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