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Introduction

This document describes the Global Table Multicast (GTM) Non-Segmented for mVPN.

Prerequisites

Requirements
There are no specific requirements for this document.
Components Used

This document is not restricted to specific software and hardware versions.



The information in this document was created from the devices in a specific lab environment. All of
the devices used in this document started with a cleared (default) configuration. If your network is
live, ensure that you understand the potential impact of any command.

Background Information

NG mVPN (RFC 6513/6514) has many profiles. Most of the profiles have Virtual Private Network
(VPN) or Virtual Routing/Forwarding (VRF) at the PE routers. Some profiles (profiles 7 and are in
the global context. For these profiles which are already global, BGP Auto Discovery (AD) is
introduced with GTM. For the profiles that in the VRF context, the profiles are now available in the
global context, with the Multicast Distribution Tree (MDT). These are all non-segmented GTM
models. The procedures used by non-segmented GTM are described in IETF draft draft-ietf-bess-
mvpn-global-table-mcast.

Both REC 7524 and draft draft-ietf-bess-mvpn-global-table-mcast (REC 7716) require the GTM
Source addresses to be reachable thru BGP unicast routes (either address-family ipv4 unicast or
address-family ipv4 multicast).

The advantage of the draft draft-ietf-bess-mvpn-global-table-mcast over RFC 7524, is that the
same procedures are kept as the ones used for regular NG mVPN (RFC 6514).

With GTM, the mVPN can be non-segmented or segmented.

Architecture

Within this article, the term border routers is used for an ABR, ASBR, or Aggregation router, that
connects two segments of the network. Typically, the ABR is in Seamless MPLS networks. The
ASBR is used when Inter-AS MPLS VPN is used. And, the Aggregation router is used when a
GTM overlay non-segmented router connects the two parts of the core network, when either part
runs a different multicast core tree protocol. For example, the Aggregation router can connect the
PIM part of the core network with the mLDP part of the core network.

For any of the models, SAFI 2 can be used. The advantage is that SAFI 2 can have a different
topology than SAFI 1. Hence, the RPF for multicast can be changed without changing the unicast
forwarding.

A border router does not support dual-encapsulate. Meaning, that the router cannot forward
multicast on two or mode core-tree protocols at the same time. This can typically be used when
you migrate from one core-tree to another. During migration, the ingress PE forwards onto both
core-trees. This is not possible on border routers.

The GTM archtectire supports non-segmented and segmented GTM. This document covers only
the non-segmented GTM.

The procedures for GTM Overlay Non-Segmented are the ones described in draft-ietf-bess-mvpn-
global-table-mcast. The same procedures are followed as in RFC 6513/6514 with a few changes.

What are the Changes with RFC 6513/65147


https://www.rfc-editor.org/rfc/rfc7524.html
https://www.rfc-editor.org/rfc/rfc7716.html

With GTM, the next points applies. Some of these are the same as with RFC 6513/6514; some are
different.

- Single Forwarding Selection (SFS) is not supported.
- AF IPV6 is supported.
- C-PIM and C-BGP signaling is supported.

- There is no VRF on the interfaces on the PE routers facing the edge. These interfaces are in
global now. These routers are referred to as the Protocol Boundary Router (PBR) in the draft
draft-ietf-bess-mvpn-global-table-mcast. These routers interface between an LSM core tree
protocol and PIM. We call these routers the border routers.

- The core network runs a Label Switched Multicast (LSM) core tree protocol.
- mLDP, P2MP TE (static and dynamic), and IR are supported.
- Default, partitioned, and Data MDTs are supported

- Because there is no VPNv4/6 prefixes in GTM, the VRF Route-Import EC and Source-AS EC
are attached to the IPv4 unicast (SAFI 1) or multicast (SAFI 2) prefixes.

Route-type 1, 3, and 5 have RTs. In Cisco IOS® XR these RTs must be present for GTM, even
though this is not required as per the draft. You must configure the RTs under BGP for GTM to
use. These RT are similar to the RTs used in the VRFs for regular mVPN, but apply now to the
global context.

Route-type 4, 6, and 7 carry an RT that identifies the upstream PE router. The global administrator
field is the IP address of the upstream PE. The local administrator field is set to O for GTM (it
identifies the VRF in non-GTM or regular mVPN).

The PE routers become the interconnecting routers between a Label Switched Multicast (LSM)
core tree protocol (mLDP, P2MP Traffic Engineering, Ingress Replication (IR)) and PIM. So, there
is a part of the core network that runs LSM and we have a part of the core network that runs PIM.
Lets call the core routers which act as the interface between the LSM part of the network and the
PIM part of the network, the border routers. In some of the next examples, they are referred to as
the C-PE routers (C for Core).

These border routers are the routers with the configuration needed for the GTM. None of the other
routers are GTM-aware.

The configuration for GTM is similar to the configuration needed for the regular mVPN profiles. It is
just that the interfaces towards the edge are not in a VRF.

There is no regular Route Distinguisher, because there are no VRFs. Since there are no regular
Route Distinguishers (RDs), but RDs are used when signaling with BGP, all-zeros RD and all-ones
RD are used for the signaling in GTM. To have this functionality, the BGP command global-table-
multicast must be configured.

With GTM, the unicast routes are not in VPNv4/6. Hence, the unicast reachability must be
provided in BGP in AF IPv4 or AF IPv6 and SAFI 1 or SAFI 2. That means that BGP must still be
used between the border routers (PE routers without VRF).Refer to Image 1.
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Between the border and CE routers, there is no BGP. The border router adds the multicast
attributes when it advertises the routes in iIBGP towards the other border routers.

It is important to note that BGP could be present between the CE and PE routers. Refer to Image
2.
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In this case, the PE router adds the multicast attributes when it forwards the unicast routes from
eBGP into iBGP, towards the other PE routers. If the CE advertised the unicast routes with
multicast attributes already to the PE router, then the PE router keeps the multicast attributes as
they are and forward the unicast routes to the other PE routers. By default, for eBGP sessions, the
multicast attributes are removed. So, when the PE routes advertises the unicast routes from iBGP
into eBGP to the CE routes, there are no multicast attributes.

When the PE router advertises the unicast prefix through iBGP, it attaches the Extended
Community (EC) VRF Route Import (VRF-RI) and the EC Source-AS. The other PE router strips
these off before it propagates these routes in eBGP.

When the eBGP session is between two ASBRs, there is Inter-AS MPLS VPN and Inter-AS
mVPN. In this case, the multicast attributes can be kept. Since the default behavior is to remove
them on eBGP session, you would need to configure the command send-multicast-attributes on
the eBGP session between the two ASBRs.

For the cases where we have a RR, there can be iBGP to iBGP propagation. This is the case on
the inline-ABR (there is next-hop-self) of Seamless MPLS. Since the default behavior is to keep

the multicast attributes for iBPG sessions, the inline-ABR needs to have the command send-
multicast-attributes-disable in order to remove them.

Configuration Changes

You must configure global-table-multicast under the address family (AF) ipv4 mVPN under router
BGP. This allows the operation of all-zeros RD and all-ones RD.

You must configure import-rt and export-rt under multicast-routing for AF ipv4 in global context.
This is because there is no longer RTs configured for the VRFs, because GTM does not have
VRFs. These RT must not overlap with any RTs used for regular mVPN.

The router pim commands (rpf topology and mdt commands) are now configured in global context.

The multicast-routing commands (bgp auto-discovery and mdt commands) are now configured in
global context.

Route Advertisement

Between the border routers there is iBGP that advertises the Source prefixes. How can the ingress
border router learn the Source prefix? There are three possibilities.

Image 3 shows these three possible scenarios.
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1. The border router received the prefixes from the PE as non-BGP prefixes. The border
router needs to redistribute these prefixes into BGP. This border router adds the multicast
attributes.

2. The border routers have an eBGP session towards the PE routers. The border router adds
the multicast attributes before it propagates the prefix over iBGP to the other border routers.
If the prefixes received over the eBGP session already have the multicast attributes, then
they are kept and forwarded as is. The border router does not overwrite them.

3. The ingress border router learns the Source prefix from iBGP. In this case, the ingress
border router is a RR. This scenario is used in Seamless MPLS, where the border routers
are ABRs.

When the border router advertises a received iBGP prefix from another border router, it strips off
the multicast attributes before it sends the prefix to the PE router. The border routers must have
the command send-multicast-attributes disable under router BGP for this to happen.

Examples

Here are a few examples. The first example starts with a transformation of profile 12 into a GTM
deployment.

Example 1: Profile 12: Default MDT - mLDP - P2ZMP - BGP-AD - BGP C-mcast
Signaling



Image 4 shows this network. There is no VRF on the PE router towards the CE router.
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Note that the inner core network runs mLDP. The outer core network runs PIM. So, the border
routers, that connect the PIM to mLDP core need to translate PIM to mLDP and vice versa.

The Source cannot be learned as an IGP route on the border router, router C-PE2. The IGP is
ISIS here. If this is the case, then the RPF on the border router would use the ISIS route, that
points to P1. If this is the case, then RPF fails as there is no PIM neighborship. You want the C-
PEZ2 router to RPF for 10.2.1.8 and have it point to the MDT as the RPF interface. This could be
an MDT based on mLDP, P2MP, or IR.

The solution is to use SAFI 2. It is used so that the Source is learned as AFI 2 route in BGP. So,
the border router (C-PEZ2) have the Source as BGP SAFI 2 route (show route ipv4 multicast). The
RPF for the Source points to the MDT interface.

Using SAFI 2 changes the RPF, and RPF for all sources now uses SAFI 2. This means that RPF
for all sources in global uses SAFI 2, that includes RPF for the Ingress PE for example, for the
VPN service. Once SAFI 2 is enabled, all RPF occurs through SAFI 2 only. Since only the sources
are in SAFI 2, the RPF for the ingress PE routers fails. To make this work, you can configure
rump always-replicate command under router rib. Because only RPF for the Source prefixes in
global and the RPF for the PE routers must work, you can configure an access-list for the rump
always-replicate command, and specify only the Sources in global and the ingress PE routers in
the access-list. That way, if the border router already runs BGP for SAFI 1 and this SAFI 1 carried
a large number of prefixes, these prefixes would not all be redistributed into the SAFI 2 RIB and
use the memory unnecessarily.

Alternatively, you can configure distance bgp 20 20 20 for address-family ipv4 multicast under
router BGP. This makes sure that if the Sources in global are also learned through AFI 2 of the
IGP, that the BGP learned ones are preferred because of the lower distance of iBGP versus the
distance of the IGP.



Configuration

This is the configuration of the border router.

host name C PE1l

router rib
address-fanily ipv4
runp al ways-replicate
|
rout e-policy global -one
set core-tree m dp-default
end- policy
|
route-policy sources-in-1SIS
if destination in (10.2.1.0/24) then
pass
endi f
end- policy

!

router isis 1

is-type level-1

net 49.0001. 0000. 0000. 0003. 00
address-fam |y ipv4 unicast
metric-style wide

npls traffic-eng level-1

npls traffic-eng router-id LoopbackO
1

i nterface LoopbackO
address-fam |y ipv4 unicast

!

address-fam |y ipv4 nulticast

1

!

interface G gabitEthernet0/0/0/0
address-fam |y ipv4 unicast

!

address-fam |y ipv4 nulticast

!

1

interface G gabitEthernet0/0/0/1
address-fam |y ipv4 unicast

1

address-fam |y ipv4d nulticast

1

!
!
router bgp 1

address-fam |y ipv4 unicast

1

address-fam |y ipv4d nulticast
redi stribute connected route-policy | oopback
redistribute isis 1 route-policy sources-in-1SIS
!

address-famly ipv4 nvpn

gl obal -tabl e-nmul ti cast

1

nei ghbor 10.100.1.5

renote-as 1



updat e- sour ce LoopbackO
address-fam |y ipv4 nulticast
next - hop- sel f
!
address-fam |y ipv4 nvpn
!
!
npls | dp
m dp
address-famly ipv4
ri b unicast-al ways
!
!
router-id 10.100.1.3
address-famly ipv4d
!
interface G gabitEthernet0/0/0/0
address-famly ipv4d
!
!
interface G gabitEthernet0/0/0/1
address-famly ipv4d
!
!
!
mul ti cast-routing
address-famly ipv4d
interface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/1
enabl e
!
ndt source LoopbackO
export-rt 1:1
inmport-rt 1:1
bgp auto-di scovery m dp
!
mdt default mdp p2mp
mdt data m dp 10 i mredi ate-switch
!
|
router pim
address-famly ipv4
rpf topol ogy route-policy global-one
mdt c-nulticast-routing bgp
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/1
!
!

Note:Instead of GTM with mLDP, you could do Global In-band mLDP. Reasons for not doing
that are the use of BGP as the overlay signaling protocol or the use of the Default MDT for
aggregation of flows. With the GTM model, you could use Default and Data MDTs, whereas
with Global In-band mLDP there is one multicast flow per mLDP state. Also, with GTM, it is
much easier to support Sparse Mode, whereas with In-band mLDP, there are restrictions (for
example where the RP is placed). Sparse mode is easiest supported with PIM as the overlay

signaling protocol.



You must have the next configuration on the border routers:

- BGP configured with AF ipv4 mvpn

- BGP AD enabled

- an MDT specified

- import-rt and export-rt configured under router bgp

- global-table-multicast configured under router bgp AF ipv4/6 mvpn

Optionally, the SAFI 2 must be enabled under router BGP
Troubleshooting

- First, the border routes must have the route-type 1 routes present.

- Verify the core tree in the inner core. Here, this is mLDP. So, is the mLDP signaling ok?
Check the mLDP database entries for the Default MDT and possible Data MDTs.

- Check the source route in BGP.

- Check the RPF on the egress border router.

- Check the C-multicast signaling in BGP (route-type 6 & 7) on the border routers.

Ingress Border Router

The egress interface on the ingress border router is the Lmdt interface.

RP/ 0/ 0/ CPUO: C- PEl#show nrib route 203.0.113.1 10.2.1.8

IP Multicast Routing Information Base

Entry flags: L - Domain-Local Source, E - External Source to the Donain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MIr - MDT Threshold Crossed, MH - MDT interface handl e
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MbFE - MOFRR Enabl ed, MbFS - MOFRR State, MFP - MFRR Primary
MbFB - MOFRR Backup, RPFID - RPF ID Set, X - VXLAN

Interface flags: F - Forward, A - Accept, IC - Internal Copy,
NS - Negate Signal, DP - Don't Preserve, SP - Signal Present,
Il - Internal Interest, ID- Internal D sinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
El - Encapsul ation Interface, M - MT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MI - MDT Threshol d Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MDT Interface

(10.2.1.8,203.0.113.1) RPF nbr: 10.1.2.2 Flags: RPF
Up: 00:08:58
Incom ng Interface List
G gabit Et hernet 0/0/0/1 Fl ags: A, Up: 00:08:58
Cut goi ng Interface List
Lmdt default Flags: F LM MA, Up: 00:08:58

RP/ 0/ 0/ CPUO: C- PEl#show nfib route 203.0.113.1 10.2.1.8

I P Multicast Forwarding Information Base



Entry flags: C - Directly-Connected Check, S - Signal, D - Drop,
IA - Inherit Accept, IF - Inherit From EID - Encap |D,

ME - MDT Encap, MD - MDT Decap, MI - MDT Threshol d Crossed,

MH - MDT interface handle, CD - Conditional Decap,

DT - MDT Decap True, EX - Extranet, RPFID - RPF ID Set,

MFE - MFRR Enabl ed, MbFS - MFRR State, X - VXLAN

Interface flags: F - Forward, A - Accept, IC - Internal Copy,
NS - Negate Signal, DP - Don't Preserve, SP - Signal Present,
EG - Egress, El - Encapsulation Interface, M - MDT Interface,
EX - Extranet, A2 - Secondary Accept

Forwar di ng/ Repli cati on Counts: Packets in/Packets out/Bytes out
Failure Counts: RPF / TTL / Enpty Aist / Encap RL / O her

(10.2.1.8,203.0.113.1), Fl ags:
Up: 01:47:24
Last Used: 00: 00: 00
SW Forwar di ng Counts: 1197/1197/ 239400
SW Replication Counts: 1197/0/0
SW Fai |l ure Counts: 0/0/0/0/0
Lmdt default Flags: F LM, Up:01:47:24
G gabitEthernet0/0/0/1 Flags: A, Up:01:47:24

RP/ 0/ 0/ CPUO: C- PE1#show route i pv4 mul ticast

Codes: C - connected, S - static, R- RIP, B- BG, (> - Diversion path
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1SS, L1 - IS 1Slevel-1, L2 - IS 1S level-2
ia - IS-ISinter area, su - IS 1S summary null, * - candidate default
U - per-user static route, o - ODR L - local, G - DAGR | - LISP
A - access/subscriber, a - Application route
M- mobile route, r - RPL, (!) - FRR Backup path

Gateway of l|ast resort is not set

i L1 10.
C 10.
L 10.
i L1 10.
L 10.
L1 10.
L1 10.

.0/ 24 [255/20] via 10.1.2.2, 1d21h, G gabitEthernet0/0/0/1
.0/24 is directly connected, 1d21h, G gabitEthernet0/0/0/1
.3/32 is directly connected, 3d19h, G gabitEthernet0/0/0/1
.0/ 24 [115/20] via 10.1.3.4, 3d13h, G gabitEthernet0/0/0/0
.3/32 is directly connected, 3d19h, G gabitEthernet0/0/0/0
.0/ 24 [115/20] via 10.1.3.4, 3d13h, G gabitEthernet0/0/0/0
.0/ 24 [115/30] via 10. , 3d12h, G gabitEthernet0/0/0/0
L1 10. .0/ 24 [255/40] via 10. , 1d21h, G gabitEthernet0/0/0/0
L1 10. .0/ 24 [255/30] via 10. , 1d21h, G gabitEthernet0/0/0/1
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L1 10. .0/ 24 [255/50] via 10. 1d21h, G gabitEthernet0/0/0/0
L1 10.100.1.12/32 [255/30] via 10. , 1d21h, G gabitEthernet0/0/0/1
L1 10.100.1.2/32 [255/20] via 10.1 , 1d21h, G gabitEthernet0/0/0/1
L 10.100.1.3/32 is directly conne , 1d21h, LoopbackO

L1 10.100.1.4/32 [115/20] via 10.1. 3d13h, G gabitEthernet0/0/0/0
L1 10.100.1.5/32 [115/30] via 10.1. 3d12h, G gabitEthernet0/0/0/0
L1 10.100.1.6/32 [255/40] via 10.1. 1d21h, G gabitEthernet0/0/0/0
L1 10.100.1.7/32 [255/50] via 10.1. 1d21h, G gabitEthernet0/0/0/0
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RP/ 0/ 0/ CPUO: C- PE1#show pimrpf 10.2.1.8
Tabl e: | Pv4-Muilticast-default

* 10.2.1.8/32 [255/30]
via G gabitEthernet0/0/0/1 with rpf neighbor 10.1.2.2

Egress Border Router



For the Source route, the VRF Route-Import EC and Source-AS EC are attached to the IPv4
unicast or multicast prefix. Here, it is an IPv4 multicast route:

RP/ 0/ 0/ CPUO: C- PE2#show bgp i pv4 nulticast 10.2.1.0/24
BGP routing table entry for 10.2.1.0/24

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 32 32

Last Modified: Sep 12 08:34:56.441 for 15:09:58
Paths: (1 avail able, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Loca
10.100.1.3 (nmetric 30) from 10.100.1.3 (10.100.1.3)
Oigin inconplete, netric 30, |ocal pref 100, valid, internal, best, group-best
Received Path ID 0, Local Path ID 1, version 32
Ext ended conmunity: VRF Route |nmport:10.100.1.3:0 Source AS:1:0

Note: If for whatever reason the VRF RI EC and Source AS EC are not there, then the RPF
on the Egress border router fails.

An example when the route does not have these ECs:

RP/ 0/ 0/ CPUO: C- PE2#show bgp i pv4 nulticast 10.2.1.0/24
BGP routing table entry for 10.2.1.0/24

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 277 277

Last Modified: Sep 13 04:08:37.441 for 00:00: 02
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Loca
10.100.1.3 (netric 30) from 10.100.1.3 (10.100.1.1)
Oigin inconplete, netric O, local pref 100, valid, internal, best, group-best
Received Path ID 0, Local Path ID 1, version 277
Originator: 10.100.1.1, Cluster list: 10.100.1.3

Because of this, the RPF fails:

RP/ 0/ 0/ CPUWO: C- PE2#show pi m rpf 10.2.1.8

Tabl e: 1Pv4-Milticast-default
* 10.2.1.8/32 [ 200/ 30]
via Null with rpf neighbor 0.0.0.0

RP/ 0/ 0/ CPUO: C- PE2#show bgp i pv4 nmvpn

BGP router identifier 10.100.1.5, |ocal AS nunber 1
BGP generic scan interval 60 secs

Non-stop routing i s enabl ed

BGP table state: Active

Table 1D 0x0 RD version: 0O



BGP main routing table version 56

BGP NSR Initial initsync version 4 (Reached)
BGP NSR/ | SSU Sync- Group versions 0/0

d obal table nulticast is enabled

BG&P scan interval 60 secs

Status codes: s suppressed, d danmped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard

Oigin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Metric LocPrf Wight Path

Rout e Di stinguisher: 0:0:0
*>j[1] [ 10. 100. 1. 3]/ 40 10.100.1.3 100 0 i
*> [1][10.100.1.5]/40 0.0.0.0 0 i
*>{[3][32][10.2.1.8][32][203.0.113.1][10.100.1.3]/120

10.100.1.3 100 0i
*> [7][0:0:0][1][32][10.2.1.8][32][203.0.113.1]/184

0.0.0.0 0i

Processed 4 prefixes, 4 paths

The command can be specified with the keywords rd all-zero-rd. It then shows all the entries with
the all-zeros RD.

RP/ 0/ 0/ CPUO: C- PE2#show bgp ipv4 mvpn rd all-zero-rd

BGP router identifier 10.100.1.5, local AS number 1
BGP generic scan interval 60 secs

Non-stop routing is enabl ed

BGP table state: Active

Table 1D 0x0 RD version: 0O

BGP main routing table version 56

BGP NSR Initial initsync version 4 (Reached)

BGP NSR/ | SSU Sync- Group versions 0/0

G obal table nulticast is enabled

BGP scan interval 60 secs

Status codes: s suppressed, d danped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard

Oigin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Metric LocPrf Weight Path

Rout e Di stinguisher: 0:0:0
*>j [1][10. 100. 1. 3]/ 40 10.100.1. 3 100 0i
*> [1][10.100.1.5]/40 0.0.0.0 0i
*>i [3][32][10.2.1.8][32][203.0.113.1][10.100.1.3]/120

10.100.1.3 100 0
*> [7][0:0:0][1][32][10.2.1.8][32][203.0.113.1]/184

0.0.0.0 0i

Processed 4 prefixes, 4 paths

The type 1 route:

RP/ 0/ 0/ CPUO: C- PE2#show bgp ipv4 nvpn rd all-zero-rd [1][10.100.1.3]/40

BGP routing table entry for [1][10.100.1.3]/40, Route Distinguisher: 0:0:0
Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 43 43
Last Modified: Sep 8 07:42:43.786 for 1d17h
Paths: (1 available, best #1, not advertised to EBGP peer)



Not advertised to any peer

Path #1: Received by speaker 0

Not advertised to any peer

Local

10.100.1.3 (netric 30) from 10.100.1.3 (10.100.1.3)

Oigin I GP, local pref 100, valid, internal, best, group-best, inport-candidate, inported
Received Path I D 0, Local Path ID 1, version 43
Conmuni ty: no-export
Ext ended conmunity: RT:1:1
PMBI ;. flags 0x00, type 2, label 0, ID 0x060001040a640103000701000400000001
Source AFl: |Pv4 MVPN, Source VRF: default, Source Route Distinguisher: 0:0:0

The PMSI decoded:

PMSI: flags 0x00, type 2, label O, ID 0x060001040a640103000701000400000001

The decoded PMSI from the previous command is:

The PMSI Tunnel Type is : 2 : mLDP P2MP LSP The PMSI Tunnel ID is : 0x060001040a640103000701000400000001 FEC
Element FEC Element Type : 6 : P2MP AF Type : 1 Address Length : 4 Root Node Address : 10.100.1.3 MP Opaque Length : 7
MP Opaque Value Element Opaque Type : 1 : LSP ID Global Opaque Length : 4 Global ID (Generic LSP Identifier) : 1

The Data MDT is signaled by a route-type 3 AD route from C-PE1.

RP/ 0/ 0/ CPUO: C- PE2#show bgp i pv4 mvpn rd all-zero-rd [3][32][10.2.1.8]
[32][203.0.113.1][10. 100. 1. 3]/120

BGP routing table entry for [3][32][10.2.1.8][32][203.0.113.1][10.100.1.3]/120, Route
Di stinguisher: 0:0:0

Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 56 56

Last Modified: Sep 10 00:51:52.786 for 00: 04:57
Paths: (1 avail able, best #1, not advertised to EBGP peer)
Not advertised to any peer
Pat h #1: Received by speaker 0
Not advertised to any peer
Loca
10.100.1.3 (netric 30) from 10.100.1.3 (10.100. 1. 3)
Oigin IGP, local pref 100, valid, internal, best, group-best, inport-candidate, inported
Received Path ID 0, Local Path ID 1, version 56
Communi ty: no-export
Ext ended community: RT:1:1
PMVSI: flags 0x00, type 2, label 0, I D 0x060001040a640103000701000400000007
Source AFl: |1 Pv4d MPN, Source VRF: default, Source Route Distinguisher: 0:0:0

The decoded PMSI shows that the Global LSP Identifier is 7. This is then used for the mLDP
database entry for this Data MDT.

PMSI: flags 0x00, type 2, label O, ID 0x060001040a640103000701000400000007

The decoded PMSI from the previous command is:



The PMSI Tunnel Type is : 2 : mLDP P2MP LSP The PMSI Tunnel ID is : 0x060001040a640103000701000400000007 FEC
Element FEC Element Type : 6 : P2MP AF Type : 1 Address Length : 4 Root Node Address : 10.100.1.3 MP Opaque Length : 7
MP Opague Value Element Opaque Type : 1: LSP ID Global Opaque Length : 4 Global ID (Generic LSP Identifier) : 7

With the next commands, you can check what the Ingress PE advertises about the Data MDT.
Notice that this is GTM, so there is no VRF in the next command.

RP/ 0/ 0/ CPUO: C- PE2#show pi m mdt nl dp renote

Core MDT Cache Max DI P Local VRF Routes
Identifier Sour ce Count Agg Entry Usi ng Cache
[gl obal -id 7] 10.100.1.3 1 255 N N 1

RP/ 0/ 0/ CPUO: C- PE2#show pi m mdt nm dp cache

Core Source Cust (Source, G oup) Core Data Expires
10.100.1.3 (10.2.1.8, 203.0.113.1) [gl obal -id 7] never

Route-type 7 does not have a PMSI attached:

RP/ 0/ 0/ CPUO: C- PE2#show bgp ipv4 mvpn rd all-zero-rd
[7][0:0:0][1][32][10.2.1.8][32][203.0.113.1]/184

BGP routing table entry for [7][0:0:0][1][32][10.2.1.8][32][203.0.113.1]/184, Route
Di stinguisher: 0:0:0

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 52 52

Last Modified: Sep 10 00:51:51.786 for 00:07: 37
Paths: (1 avail able, best #1)
Advertised to peers (in unique update groups):
10.100.1.3
Path #1: Received by speaker 0
Advertised to peers (in unique update groups):
10.100.1.3
Loca
0.0.0.0 from0.0.0.0 (10.100.1.5)
Oigin I GP, local pref 100, valid, redistributed, best, group-best, inport-candidate
Received Path ID 0, Local Path ID 1, version 52
Ext ended conmmunity: RT:10.100.1.3:0

The RT identifies the upstream PE router. The global administrator field is the IP address of the
upstream PE. The local administrator field is set to O for GTM.

RP/ 0/ 0/ CPUWO: C- PE2#show nrib route 203.0.113.1 10.2.1.8

IP Multicast Routing Information Base
Entry flags: L - Dommin-Local Source, E - External Source to the Donain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MI - MDT Threshold Crossed, MH - MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MoFE - MbFRR Enabl ed, MobFS - MoFRR State, MFP - MFRR Prinmary
MoFB - MbFRR Backup, RPFID - RPF ID Set, X - VXLAN
Interface flags: F - Forward, A - Accept, IC - Internal Copy,
NS - Negate Signal, DP - Don't Preserve, SP - Signal Present,



Il - Internal Interest, ID- Internal D sinterest, LI - Local Interest,

LD - Local Disinterest, DI - Decapsulation Interface

El - Encapsul ation Interface, M - MT Interface, LVMIF - MPLS Encap,

EX - Extranet, A2 - Secondary Accept, MI - MDT Threshold Crossed,

MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MDT Interface

(10.2.1.8,203.0.113.1) RPF nbr: 10.100.1.3 Flags: RPF
Up: 00:52: 34
Incom ng Interface List
Lmdt def ault Flags: A LM, Up: 00:52: 34
Qut going Interface List
G gabitEthernet0/0/0/0 Flags: F NS, Up: 00:52:34

The incoming interface must be an Lmdt interface.

RP/ 0/ 0/ CPWO: G- PE2#show nfib route 203.0.113.1 10.2.1.8

IP Multicast Forwarding Information Base

Entry flags: C - Directly-Connected Check, S - Signal, D - Drop,
IA - Inherit Accept, IF - Inherit From EID - Encap |ID,

ME - MDT Encap, MD - MDT Decap, MI - MDT Threshol d Crossed,

MH - MDT interface handle, CD - Conditional Decap,

DT - MDT Decap True, EX - Extranet, RPFID - RPF ID Set,

MOFE - MOFRR Enabl ed, MOFS - MOFRR State, X - VXLAN

Interface flags: F - Forward, A - Accept, IC - Internal Copy,
NS - Negate Signal, DP - Don't Preserve, SP - Signal Present,
EG - Egress, El - Encapsulation Interface, M - MDT Interface,
EX - Extranet, A2 - Secondary Accept

Forwar di ng/ Repl i cati on Counts: Packets in/Packets out/Bytes out
Failure Counts: RPF / TTL / Enmpty Qdist / Encap RL / O her

(10.2.1.8,203.0.113.1), Fl ags:
Up: 02:31: 00
Last Used: never
SW Forwar di ng Counts: 0/2037/407400
SW Repl i cation Counts: 0/2037/407400
SW Fai |l ure Counts: 0/0/0/0/0
Lndtdefault Flags: A LM, Up:02:31:00
G gabitEthernet0/0/0/0 Flags: NS EG Up: 02: 31: 00

Check the SAFI 2 routes:

RP/ 0/ 0/ CPUO: C- PE2#show route i pv4 mul ticast

Codes: C - connected, S - static, R- RIP, B- BG, (> - Diversion path
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1SS, L1 - I1S1Slevel-1, L2 - IS 1S level-2
ia - IS-ISinter area, su - IS 1S summary null, * - candidate default
U - per-user static route, o - ODR L - local, G - DAGR | - LISP
A - access/subscriber, a - Application route
M- mobile route, r - RPL, (!) - FRR Backup path

Gateway of last resort is not set

i L1 10.1.2.0/24 [115/30] via 10.1.4.4, 3d12h, G gabitEthernet0/0/0/1



i L1 10.1.3.0/24 [115/20] via 10.1.4.4, 3dl12h, G gabitEthernet0/0/0/1
C 10.1.4.0/24 is directly connected, 1d21h, G gabitEthernet0/0/0/1
L 10.1.4.5/32 is directly connected, 3d12h, G gabitEthernet0/0/0/1
C 10.1.5.0/24 is directly connected, 1d21h, G gabitEthernet0/0/0/0
L 10.1.5.5/32 is directly connected, 3d12h, G gabitEthernet0/0/0/0
B 10.2.1.0/24 [200/30] via 10.100.1.3, 1di7h
L1 10.100.1.3/32 [115/30] via 10.1.4.4, 3d12h, G gabitEthernet0/0/0/1

—
[EEY

10.100.1.4/32 [115/20] via 10.1.4.4, 3d12h, G gabitEthernet0/0/0/1
L 10.100.1.5/32 is directly connected, 1d21h, LoopbackO

Notice that the route for the Source is SAFI 2 (it is in AF IPv4 multicast), because it is in the RIB
AF IPv4 multicast.

Notice that the next-hop is 10.100.1.3, the loopback of C-PE1, because that router has next-hop-
self under AF ipv4 multicast under router BGP.

RP/ 0/ 0/ CPUO: C- PE2#show bgp i pv4 nulticast 10.2.1.0/24
BGP routing table entry for 10.2.1.0/24

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 34 34

Last Modified: Sep 8 07:42:18.786 for 1d17h
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Loca
10.100.1.3 (netric 30) from 10.100.1.3 (10.100.1.3)
Oigin inconplete, netric 30, |ocal pref 100, valid, internal, best, group-best
Recei ved Path ID 0, Local Path ID 1, version 34
Ext ended conmmunity: VRF Route I|nport:10.100.1.3:0 Source AS:1:0

The RPF for the Source points to the Lmdt interface and the PIM neighbor across it. The RPF is
performed in the IPv4 Multicast table.

RP/ 0/ 0/ CPUO: C- PE2#show pi m rpf 10.2.1.8

Tabl e: | Pv4-Milticast-default
* 10.2.1.8/32 [200/30]
via Lndtdefault with rpf nei ghbor 10.100.1.3

Check that the ingress border router is recognized as a PE router.

RP/ 0/ 0/ CPUO: C- PE2#show pi m pe

MVPN Provi der Edge Router information

PE Address : 10.100.1.3 (0x1071da64)

RD: 0:0:0 (valid), RIB_HLI O, RPF-ID 3, Renpte RPF-ID O, State: 1, S-PMSI: 2

PPMP_LABEL: 0O, MS_PMSI_HLI: 0x00000, Bidir_PWMSI_HLI: 0x00000, M.DP-added: [RD O, ID O, Bidir ID
0, Renote Bidir ID 0], Counts(SH® SRC/DM DEF-MD): 0O, 1, 0, 0, Bidir: GRE RP Count 0, MPLS RP
Count ORSVP-TE added: [Leg O, Crl Leg 0, Part tail O Def Tail 0O, IR added: [Def Leg 0, Crl Leg
0, Part Leg 0, Part tail O, Part IR Tail Label O

bgp_i _pnsi: 1,0/0 , bgp_ns_pnsi/Leaf-ad: 0/0, bgp_bidir_pnsi: 0, renote_bgp_bidir_pnsi: O,
PMBIs: | 0x106a2d50, 0x0, MS 0xO, Bidir Local: 0x0, Renmpte: O0x0, BSR/ Leaf-ad 0x0/0, Autorp-



di sc/ Leaf -ad 0x0/0, Autorp-ann/Leaf-ad 0x0/0
IIDs: 1/6: 0x1/0x0, B/R 0x0/0x0, MsS: 0x0, B/ A/ A: 0x0/ 0x0/ 0x0

Bidir RPF-1D: 4, Renpte Bidir RPF-ID: O
| - PMVBI : M.DP- P2MP, Opaque: [global-id 1] (0x106a2d50)
I-PMBI rem  (0x0)
MS- PMBI: (0x0)
Bidir-PMsl: (0x0)
Rermote Bidir-PMsl: (0x0)
BSR- PMSI :  (0x0)
A-Disc-PWMsl:  (0x0)
A- Ann-PMBI: (0x0)
RI B Dependency List: 0x1016446¢
Bi dir RI B Dependency List: 0x0
Sources: 1, RPs: 0, Bidir RPs: 0

The Inclusive PMSI (I-PMSI) is there.

You see the two P2MP mLDP entries that form the Default MDT between the two border routers in
the mLDP database. There is also one P2ZMP mLDP entry with C-PE1 as root for the Data MDT.

RP/ 0/ 0/ CPUQ: C- PE2#show npl s m dp dat abase bri ef

LSMID Type Root Up Down Decoded Opaque Val ue
0x00007 P2MP 10. 100.1.3 1 1 [global -id 1]
0x00008 P2MP 10.100.1.5 0 2 [global -id 1]
0x0000B P2MP 10. 100.1.3 1 1 [global -id 7]

Example 2: Profile 20 Default MDT - P2ZMP-TE - BGP-AD - PIM - C-mcast
Signaling

This is very similar as example 1. Now there is P2MP TE in the core. The tunnels are set up as
auto tunnels. The tail end routers are discovered through BGP AD. Another difference with
example 1, is that the overlay protocol is now PIM. Look at Image 5.
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Configuration

This is the configuration of the border router:

host nanme C- PE1
| oggi ng consol e debuggi ng
router rib

address-famly ipv4

runp al ways-replicate

!

1
l'ine default

ti mestanp disabl e
exec-timeout 0 O

pv4 unnunbered npls traffic-eng LoopbackO
nt erface LoopbackO
i pv4 address 10.100. 1.3 255. 255. 255. 255

nt erface Mnt Et hO/ 0/ CPUO/ O
shut down

nterface G gabitEthernet0/0/0/0
i pv4 address 10.1.3.3 255.255.255.0
| oad-interval 30

nterface G gabitEthernet0/0/0/1
i pv4 address 10.1.2.3 255.255.255.0

nterface G gabitEthernet0/0/0/2
shut down

nterface G gabitEthernet0/0/0/3
shut down

nterface G gabitEthernet0/0/0/4
shut down

nterface G gabitEthernet0/0/0/5
shut down

nterface G gabitEthernet0/0/0/6
shut down

nterface G gabitEthernet0/0/0/7
shut down

nterface G gabitEthernet0/0/0/8
shut down

1
rout e- policy | oopback

if destination in (10.100.1.3/32) then

pass

endi f
end- policy

1
rout e- policy gl obal -one

set core-tree p2np-te-default
end- policy



!
rout e-policy sources-in-1SlI'S

if destination in (10.2.1.0/24) then

pass

endi f
end- policy

!
router isis 1

is-type level-1

net 49.0001. 0000. 0000. 0003. 00
address-fam |y ipv4 unicast
metric-style w de

mpl s traffic-eng level -1

mpl s traffic-eng router-id LoopbackO
!

i nterface LoopbackO
address-fam |y ipv4 unicast

!
address-fanmily ipv4 nulticast

!

!

interface G gabitEthernet0/0/0/0
address-fam |y ipv4 unicast

!
address-fanmily ipv4 nulticast

!

!

interface G gabitEthernet0/0/0/1
address-fam |y ipv4 unicast

!
address-fanmily ipv4 nulticast

!

!

!
router bgp 1

address-fam |y ipv4 unicast

!

address-fam |y ipv4 nulticast
redi stribute connected route-policy | oopback
redistribute ospf 1

redistribute isis 1 route-policy sources-in-1SIS
!

address-fam |y ipv4 nvpn
gl obal -t abl e-nul ti cast

!

nei ghbor 10.100.1.5

renote-as 1

updat e- sour ce LoopbackO
address-fam |y ipv4 nulticast

next - hop- sel f

!

address-fam |y ipv4 nvpn

!

!

!

npl s oam

!
rsvp

interface G gabitEthernet0/0/0/0
bandwi dt h 1000000

!

interface G gabitEthernet0/0/0/1

bandwi dt h 1000000
!



mpls traffic-eng

interface G gabitEthernet0/0/0/0
aut o-tunnel backup

!

!

interface G gabitEthernet0/0/0/1
aut o-tunnel backup

!

!

aut o-tunnel p2nmp

tunnel -id mn 1000 max 2000

!
1

npls I dp
| og
nei ghbor
!
m dp
| oggi ng notifications
address-famly ipv4d
ri b unicast-al ways
!
!
router-id 10.100.1.3
address-famly ipv4d
!
interface G gabitEthernet0/0/0/0
address-famly ipv4d
!
!
interface G gabitEthernet0/0/0/1
address-famly ipv4
!
!
|
mul ti cast-routing
address-fanmily ipv4
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/1
enabl e
!
ndt source LoopbackO
export-rt 1:1
inmport-rt 1:1
bgp auto-di scovery p2np-te
!
mdt default p2np-te
mdt data p2nmp-te 100 i mredi ate-switch
!
|
router pim
address-famly ipv4
rpf topol ogy route-policy global-one
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/1
!
!



Troubleshooting

Ingress Border Router

Check that the RD all-zero are there. The route-type 1 routes must be there in order to build the
P2MP TE based on P2MP TE tunnels.

RP/ 0/ 0/ CPUO: C- PE1#show bgp ipv4 nvpn rd all-zero-rd
BGP router identifier 10.100.1.3, |ocal AS nunber 1
BGP generic scan interval 60 secs

Non-stop routing is enabl ed

BGP table state: Active

Table 1D 0x0 RD version: O

BGP main routing table version 140

BGP NSR Initial initsync version 4 (Reached)

BGP NSR/ | SSU Sync- Group versions 0/0

G obal table nulticast is enabled

BGP scan interval 60 secs

Status codes: s suppressed, d danmped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard
Oigin codes: i - IGP, e - EG?, ? - inconplete
Net wor k Next Hop Metric LocPrf Wight Path
Rout e Di stinguisher: 0:0:0
*> [1][10.100.1.3]/40 0.0.0.0
*>j [1][10. 100.1.5]/40 10.100.1.5 100

o O

Processed 2 prefixes, 2 paths

Check the route-type 1 route in more detail:

RP/ 0/ 0/ CPUO: C- PEl#show bgp ipv4 nmvpn rd all-zero-rd [1][10.100.1.5]/40

BGP routing table entry for [1][10.100.1.5]/40, Route Distinguisher: 0:0:0
Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 135 135
Last Modified: Sep 12 08:21:42.207 for 00:20:14
Paths: (1 available, best #1, not advertised to EBGP peer)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
10.100.1.5 (netric 30) from 10.100.1.5 (10.100.1.5)
Oigin I GP, local pref 100, valid, internal, best, group-best, inport-candidate, inported
Received Path ID 0, Local Path ID 1, version 135
Comuni ty: no-export
Ext ended community: RT:1:1
PMSI: flags 0x00, type 1, label 0, |ID 0x000003e8000003e80a640105
Source AFl: | Pv4 MPN, Source VRF: default, Source Route Distinguisher: 0:0:0

Check the PIM neighbors on the MDT Default:

RP/ 0/ 0/ CPUO: C- PE1#show pi m nei ghbor



Pl M nei ghbors in VRF default

Flag: B - Bidir capable, P - Proxy capable, DR - Designated Router,
E - ECWP Redirect capable
* indicates the neighbor created for this router

Nei ghbor Address Interface Upti me Expires DR pri
10.1.2.2 G gabi t Et hernet 0/ 0/ 0/ 1 6d02h 00: 01: 16 1 B
10.1.2. 3% G gabi t Et hernet 0/ 0/ 0/ 1 6d02h 00:01:15 1 (DR) B
10. 100. 1. 3* Loopback0 6d02h 00:01:32 1 (DR) B
10. 100. 1. 3* Trdt def aul t 00:36:21 00:01:40 1

10. 100.1.5 Trdt def aul t 00:17:37 00:01:26 1 (DR

Check the MRIB route. The outgoing interface must be Tmdt:

RP/ 0/ 0/ CPUO: C- PE1#show nri b route 203.0.113.1

IP Multicast Routing Information Base

Entry flags: L - Dommin-Local Source, E - External Source to the Donain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From D - Drop, ME - MDT Encap, EID - Encap |ID,
MD - MDT Decap, MI - MDT Threshold Crossed, MH - MDT interface handl e
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MFE - MFRR Enabl ed, MFS - MFRR State, MFP - MFRR Primary
MbFB - MOFRR Backup, RPFID - RPF ID Set, X - VXLAN

Interface flags: F - Forward, A - Accept, IC - Internal Copy,
NS - Negate Signal, DP - Don't Preserve, SP - Signal Present,
Il - Internal Interest, ID- Internal Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
El - Encapsulation Interface, M - MDT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MI - MDT Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MDT Interface

(10.2.1.8,203.0.113.1) RPF nbr: 10.1.2.2 Flags: RPF
Up: 00:09:10
I ncom ng Interface List
G gabitEthernet0/0/0/1 Flags: A, Up: 00:09:10
Qut going Interface List
Tndtdefault Flags: F NS TM, Up: 00:09: 10

Check that there is one P2MP TE tunnel per border router as head end router:

RP/ 0/ 0/ CPUO: C- PE1#show npls traffic-eng tunnels tabul ar

Tunnel LSP Destination Sour ce FRR LSP Path

Narme 1D Addr ess Address State State Role Prot
Atunnel - nte1001 10004 10.100.1.5 10.100. 1.3 up |Inact Head
auto_C-PE2 nt 1000 10005 10.100.1.3 10.100.1.5 up Inact Tail

A = automatically created P2MP t unnel

Once the Data MDT is triggered, we the route-type 3 & 4 routes:

RP/ 0/ 0/ CPUO: C- PEl#show bgp ipv4 mvpn rd all-zero-rd

Fl ags

m m



BGP router identifier 10.100.1.3, |ocal AS nunber

BGP generic scan interval 60 secs

Non-stop routing is enabl ed

BGP table state: Active

Table I D: 0x0 RD version: 0O

BGP main routing table version 143

BGP NSR Initial initsync version 4 (Reached)
BGP NSR/ | SSU Sync- Group versions 0/0

d obal table nulticast is enabled

BGP scan interval 60 secs

Status codes: s suppressed, d danped, h history,
i - internal, r RIB-failure, S stale,

Oigin codes: i - IGP, e - EGP, ? - inconplete

Metric LocPrf Wight Path

Net wor k Next Hop
Rout e Di stinguisher: 0:0:0
*> [1][10.100.1.3]/40 0.0.0.0
*>j [1] [ 10. 100. 1. 5] / 40 10.100.1.5

*> [3][32][10.2.1.8][32][203.0.113. 1][ 10. 100. 1. 3]/ 120

0.0.0.0

1

* valid,

> best
N Next hop- di scard

*>i [4][3][0:0:0][32][10.2.1.8][32][203.0.113. 1] [ 10. 100. 1. 3] [ 10. 100. 1. 5]/ 224

10.100.1.5

Processed 4 prefixes, 4 paths

0

The route-type 3, announces to all tail end routers that a Data MDT is signalled:

RP/ 0/ 0/ CPUO: C- PEl#show bgp ipv4 mvpn rd all-zero-rd

[3][32][10.2.1.8][32][203.0.113.1][10. 100. 1. 3]/ 120

BGP routing table entry for [3][32][10.2.1.8][32][203.0.113.1][10.100.1.3]/120, Route

Di stinguisher: 0:0:0

Ver si ons:
Process bRI B/ RIB SendThbl Ver
Speaker 141 141

Last Modified: Sep 12 08:46:17.207 for 00:00: 41
Paths: (1 available, best #1, not advertised to EBGP peer)
Advertised to peers (in unique update groups):

10.100.1.5
Path #1: Received by speaker 0

Advertised to peers (in unique update groups):

10.100.1.5
Loca
0.0.0.0 fromO0.0.0.0 (10.100.1.3)

Oigin IGP, local pref 100, valid, redistributed, best,
Received Path 1D 0, Local Path ID 1, version 141

Comuni ty: no-export
Ext ended community: RT:1:1

gr oup- best,

PMSI: flags Ox01, type 1, label O, |ID 0x000003ed000003ed0a640103

The PMSI decoded:

PMSI: flags 0x01, type 1, label O, ID 0x000003ed000003ed0a640103

The decoded PMSI from the previous command is:

i mport-candi date



The PMSI Tunnel Typeis : 1 : RSVP-TE P2MP LSP The PMSI Tunnel ID is : 0x000003ed000003ed0a640103 Extended Tunnel ID
: 1005 Reserved part (should be zero): 0X0000 Tunnel ID : 1005 P2MP ID : 10.100.1.3

This can also be seen here:

RP/ 0/ 0/ CPUO: C- PE1#show pi m mdt cache

Core Source Cust (Source, G oup) Core Data Expires
10. 100.1. 3 (10.2.1.8, 203.0.113.1) [p2mp 6] never

Leaf AD: 10.100.1.5

The route-type 4 announces to the head end router which router is the tail end:

RP/ 0/ 0/ CPUO: C- PEl#show bgp ipv4 mvpn rd all-zero-rd
[4][3][0:0:0][32][10.2.1.8][32][203.0.113.1][10.100. 1. 3][10.100. 1. 5]/ 224

BGP routing table entry for
[4][3][0:0:0][32][10.2.1.8][32][203.0.113.1][10.100.1.3][10.100.1.5]/224, Route Distinguisher:
0:0:0

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 143 143

Last Modified: Sep 12 08:46:17.207 for 00:01: 25
Paths: (1 avail able, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
10.100.1.5 (metric 30) from 10.100.1.5 (10.100. 1.5)
Oigin I GP, local pref 100, valid, internal, best, group-best, inport-candidate, inported
Received Path ID 0, Local Path ID 1, version 143
Ext ended community: SEG NH 10.100.1.5:0 RT:10.100.1.3:0
Source AFl: | Pv4d MPN, Source VRF: default, Source Route Distinguisher: 0:0:0

Check that the Data MDT the P2MP TE tunnel- is set up:

RP/ 0/ 0/ CPUO: C- PEl#show npls traffic-eng tunnels tabular

Tunnel LSP Destination Sour ce FRR LSP Path
Nane 1D Addr ess Address State State Role Prot
Atunnel -ntel1001 10004 10.100.1.5 10.100.1.3 up Inact Head
Atunnel - nt e1005 10002 10.100.1.5 10.100.1.3 up Inact Head
auto_C-PE2_nt 1000 10005 10.100.1.3 10.100.1.5 up Inact Tail

N = automatically created P2MP tunnel

Egress Border Router

Check that the incoming interface is the Tmdt interface:

RP/ 0/ 0/ CPUO: C- PE2#show nri b route 203.0.113.1

IP Multicast Routing Information Base
Entry flags: L - Donmmin-Local Source, E - External Source to the Donain,



C - Directly-Connected Check, S - Signal, 1A - Inherit Accept,
IF - Inherit From D - Drop, ME - MDT Encap, EID - Encap |ID,
MD - MDT Decap, MI - MDT Threshold Crossed, MH - MDT interface handl e
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MoFE - MOFRR Enabl ed, MoFS - MoFRR State, MFP - MFRR Primary
MbFB - MOFRR Backup, RPFID - RPF ID Set, X - VXLAN

Interface flags: F - Forward, A - Accept, IC - Internal Copy,
NS - Negate Signal, DP - Don't Preserve, SP - Signal Present,
Il - Internal Interest, ID- Internal D sinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
El - Encapsul ation Interface, M - MT Interface, LVMIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MI - MDT Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TMI - P2MP-TE MDT Interface
IRM - IR MDT Interface

(10.2.1.8,203.0.113.1) RPF nbr: 10.100.1.3 Flags: RPF
Up: 00: 18: 03
Incom ng Interface List
Tndt default Flags: A TM, Up: 00: 18: 00
Qut going Interface List
G gabitEthernet0/0/0/0 Flags: F NS, Up: 00:18:03

The RPF on the egress border router points to the ingress border router. The ingress interface is
Tmdtdefault. Notice the T for TE Tunnel:

RP/ 0/ 0/ CPWO: C- PE2#show pi m rpf 10.2.1.8

Tabl e: 1Pv4-Milticast-default
* 10.2.1.8/32 [ 200/ 30]
via Tndtdefault with rpf nei ghbor 10.100.1.3

Example 3: As in Example 1, but there is iBGP between PE and Border Router

Look at Image 6.
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We see an asymmetric setup where we have one core network with mLDP on one side and PIM
still on the other side and GTM. This can occur during migration of core trees. The C-PE1 router
must be a RR for BGP IPv4 multicast and BGP IPv4 mVVPN. The configuration for PIM and
multicast-routing that we had on C-PE1 in example 1 is now needed on PE1.

Example 4: Seamless MPLS

We deploy GTM over Seamless MPLS (Unified MPLS). The PE router must understand GTM,
which only an Cisco 10S XR router can do and the PE router must originate the PIM RPF-Proxy
vector in the PIM domain. This PIM RPF-Proxy vector is needed so that the P routers can RPF to
the proxy IP address (the ABR). Since Cisco I0S XR 5.3.2, Cisco IOS XR can originate the RPF-
Proxy Vector in global context. So, GTM can have the RPF-Proxy Vector.

To originate the PIM RPF-Proxy Vector, the PE router must have this configuration:

router pim

address-fanmily [ipv4|ipv6]
r pf -vect or
!

!

Note: The support for interpreting the PIM RPF-Proxy Vector (this is what the P router must
do) was introduced in Cisco 10S XR earlier releases.

This allows for the deployment of GTM over Seamless MPLS.



	Use Global Table Multicast (GTM) Non-Segmented for mVPN
	Contents
	Introduction
	
Prerequisites
	Requirements
	Components Used

	Background Information
	Architecture
	What are the Changes with RFC 6513/6514?
	Configuration Changes
	Route Advertisement

	Examples
	
Example 1: Profile 12: Default MDT -  mLDP - P2MP - BGP-AD - BGP C-mcast Signaling
	Configuration
	Troubleshooting
	Ingress Border Router

	
Egress Border Router
	Example 2: Profile 20 Default MDT - P2MP-TE - BGP-AD - PIM - C-mcast Signaling
	Configuration


	Troubleshooting
	Ingress Border Router
	
Egress Border Router
	Example 3: As in Example 1, but there is iBGP between PE and Border Router
	Example 4: Seamless MPLS



