Configurar e solucionar problemas da Extranet
mVPN no Cisco IOS-XR
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Introduction

Este® documento descreve a Extranet mVPN e fornece exemplos de configuragao no Cisco
IOS™XR.

Prerequisites

Requirements

Nao existem requisitos especificos para este documento.

Componentes Utilizados

Este documento é especifico do Cisco IOS XR, mas nao esta restrito a uma versao de software
ou hardware especificos.

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. Se a rede estiver
ativa, certifique-se de que vocé entenda o impacto potencial de qualquer comando.

Introducdo ao mVPN

O multicast é suportado em VPNs habilitadas para multicast (mVPN). O mVPN usa os mesmos
conceitos de Virtual Routing and Forwarding (VRF) que as redes VPN de Camada 3 unicast

usam.

Esta imagem mostra o encaminhamento multicast intra-VRF (usando o perfil 0).
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Imagem 1. Fluxo de pacote multicast para MVRF intranet

O multicast depende do RPF (Reverse Path Forwarding). Isso também se aplica ao trafego
multicast entre VRF. Isso significa que, para que o multicast flua de um VRF para outro VRF, é
necessario ter um VRF para RPF para a origem do trafego multicast para outro VRF. Portanto, a
rota para a origem multicast precisa estar disponivel na tabela de roteamento VRF do receptor no
roteador PE. Ha duas maneiras de garantir o sucesso do RPF no contexto do VRF.

1. Baseado em Routing Information Base (RIB). Isso significa que a rota de um VRF - o VRF
de origem - precisa ser vazada no outro VRF - o VRF do receptor. Isso sera obtido com o
uso da fungdo de importacéo e exportacéo para RT (Route-Targets).

2. Baseado em RPL (Route Policy Language). Isso significa que o RPF é bem-sucedido gracas
a uma politica de rota forcando o RPF para um VRF e/ou interface (em outro VRF).

Um roteador PE nao anuncia novamente uma rota VPN. Se um roteador PE recebeu uma rota
VPN de um roteador PE remoto e a importou para o VRF 1, ele ndo podera exportar esse prefixo
de VPN do VRF 1 para o VRF 2 localmente. Nao importa se ha uma rota de importacao de

destino de rota do VRF 1 para o VRF 2 localmente neste roteador PE ou nao, a importagao para o
VRF 2 nao ocorre.



O multicast tem tudo a ver com o sucesso do RPF. Fique sempre de olho no RPF. Para que o
multicast extranet funcione, o RPF deve ser de um VRF a outro, do receptor ao VRF de origem.
Portanto, deve haver uma rota unicast para a origem no VRF receptor de volta para o VRF de
origem.

Lmdt: Arvore de distribuicdo multicast rotulada

Esquemas

O Cisco 10S XE também suporta mVPN extranet. No passado, o I0S (-XE) introduziu dois
esquemas para alcangar o mVPN extranet. Sdo referidas como opgao 1 e opgao 2. O I0S-XR
suporta extranet com os mesmos esquemas.

Opcéo 1: O Multicast Virtual Routing and Forwarding (MVRF) de origem estd no MVRF receptor.
Isso significa que o VRF (VRF de origem) no roteador PE de entrada para o trafego multicast
também é configurado no roteador PE de saida com os destinos de rota apropriados.

Veja a Imagem 2. Mostra o fluxo de pacotes multicast para a Opgéao 1.
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Imagem 2. Fluxo de pacote multicast para a Opgao de extranet 1.

O trafego multicast atravessa a rede central e usa o encapsulamento do MVRF de origem.
Opcao 2: O receptor MVRF esta no MVRF de origem. Isso significa que o VRF (receptor VRF) no
roteador PE de saida para o trafego multicast também é configurado no roteador PE de entrada

com os destinos de rota apropriados.

Veja a Imagem 3. Mostra o fluxo de pacotes multicast para a Opgao 2.
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Imagem 3. Fluxo de pacote multicast para a Opg¢ao de extranet 2.

O trafego multicast atravessa a rede central e usa o encapsulamento do MVRF de origem e do
MVRF de receptor. Portanto, o trafego multicast usa duas vezes a quantidade de largura de
banda na rede central.

Ha uma terceira opcao, uma solugao hibrida entre a Opg¢ao 1 e a Opcao 2.

Opcao 3: Um MVREF de transporte é usado. O roteador de entrada PE extranets o trafego
multicast do VRF de origem para o VRF de transporte. O roteador PE de saida extranet o trafego
multicast do VRF de transporte para o VRF receptor. Esse MVRF de transporte ndo tem
interfaces para o cliente associadas a ele.
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VRF de transporte

Imagem 4. Fluxo de pacote multicast para extranet usando um terceiro VRF, o VRF de transporte.

Visao geral do suporte

Suporte da Opgéo 1

Todos os perfis tém suporte baseado em RPL.

Somente os perfis que usam o protocolo multicast core-tree (perfil 0, 3 e 11) suportam mVPN
extranet baseada em RIB.

Suporte da Opgao 2

Todos os perfis suportam suporte baseado em RPL e em RIB, exceto os perfis que usam a
sinalizacao do cliente com BGP (por exemplo, perfis 2, 11, ...). Estes ultimos suportam apenas a
opcao 2 de forma especial. O exemplo 2.2 ilustra isso.

Procure aqui uma visao geral e uma configuragao para os diferentes perfis: Configurar perfis
mVPN no Cisco I0S-XR

Examples

Observe as flags EX ou Extranet nas entradas Multicast RIB (MRIB). Eles estao presentes no
VRF de origem e de receptor, nas entradas multicast e nas interfaces.

Perfil 0


https://www.cisco.com/c/pt_br/support/docs/ip/multicast/200512-Configure-mVPN-Profiles-within-Cisco-IOS.html
https://www.cisco.com/c/pt_br/support/docs/ip/multicast/200512-Configure-mVPN-Profiles-within-Cisco-IOS.html

O perfil 0 usa o MDT padrao, com sinalizagao de multicast PIM na parte inferior e na
sobreposigao (contexto VRF).

Esse perfil suporta as Opcgodes 1 e 2 (e, portanto, 3).

A imagem 5 mostra o trafego multicast intra-VRF, VRF 1 para VRF 1.
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Imagem 5 Perfil 0 - Fluxo de pacote multicast para MVRF intranet

Configuragao do perfil 0.

mul ticast-routing
vrf one
address-famly ipv4
interface G gabitEthernet0/0/0/1
enabl e
1
mdt source LoopbackO
mdt default ipv4 239.1.1.1
!
!
1

router pim
vrf one
address-fam |y ipv4
ssm range SSMrange-vrf-one
!
!
1

Observe que o perfil 0 é o unico perfil que ndo exige um comando de topologia RPF.



Como alternativa, vocé pode configurar o comando de topologia RPF para o perfil 0.

router pim
vrf one
address-fam |y ipvé
rpf topol ogy route-policy profile-0
ssm range SSMrange-vrf-one
|
|

route-policy profile-0

set core-tree pimdefault
end-policy

!

A saida da entrada MRIB na saida PE 1 é semelhante a esta:

RP/ 0/ 0/ CPUO: PE1#show nmrib vrf one route 232.1.1.1 10.0.0.12

IP Multicast Routing Information Base

Entry flags: L - Domin-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 |D,
MD - MDT Decap, MIr - MDT Threshold Crossed, MH - MDT interface handl e
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MoFE - MOFRR Enabl ed, MobFS - 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 Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR NMT Interface, TRM - TREE SID MDT Interface

(10.0.0.12,232.1.1.1) RPF nbr: 10.0.0.2 Flags: RPF
Up: 01:15:06
Incom ng Interface List
mdt one Flags: A M, Up: 01:06:10
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 01:15:06

O RPF aponta para o tom mdtone, que é a Arvore de Distribuicdo Multicast (MDT - Multicast
Distribution Tree) para o VRF um.

RP/ 0/ 0/ CPUO: PE1l#show pi m vrf one rpf 10.0.0.12
Tabl e: | Pv4- Uni cast - def aul t
* 10.0.0.12/32 [200/0]
via mdtone with rpf neighbor 10.0.0.2
Connector: 65000: 1002: 10. 0. 0. 2, Nexthop: 10.0.0.2

RP/ 0/ 0/ CPUO: PE2#show nmrib vrf one route 232.1.1.1 10.0.0.12

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, MI - MDT Threshold Crossed, MH - MDT interface handl e



CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MoFE - MoFRR Enabl ed, MoFS - MOFRR State, MoFP - MoFRR Primary
MoFB - 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, D - Decapsulation Interface
El - Encapsulation Interface, M - MT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, Ml - MDT Threshol d Crossed,
MA - Data MDT Assigned, LM - nLDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MDT Interface, TRM - TREE SID MDT Interface

(10.0.0.12,232.1.1.1) RPF nbr: 10.2.12.12 Fl ags: RPF
Up: 01:14:26
Incom ng Interface List
G gabitEthernet0/0/0/1 Flags: A, Up: 01:14:26
Qut going Interface List
nmdt one Flags: F M, Up: 01:06:51

RP/ 0/ 0/ CPUO: PE2#show pi m vrf one rpf 10.0.0.12

Tabl e: | Pv4- Uni cast - def aul t
* 10.0.0.12/32 [20/0]
via G gabitEthernet0/0/0/1 with rpf neighbor 10.2.12.12

Exemplo 1.1 . Opg¢éo 1. O MVRF de origem esta no MVRF do receptor

O perfil 0 suporta a opgédo 1 baseada em RIB. A rota de volta a origem precisa estar presente no
VRF receptor.
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Imagem 6. Perfil 0 - Opgéao 1. O MVRF de origem esta no receptor MVRF
A Imagem 6 mostra que o roteador PE de entrada, PE2, anuncia a rota de origem do VRF dois, o

VRF de origem, com rota-destino 65000:555. O roteador PE de saida, PE1, importa as rotas com
esse destino de rota para o VRF um, o VRF receptor.



O VRF um e o VRF dois usam o perfil 0.

nmul ticast-routing
address-fam |y ipvé
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/0
enabl e
!
!
vrf one
address-fam |y ipvé
interface G gabitEthernet0/0/0/1
enabl e
!
ndt source LoopbackO
ndt default ipv4 239.1.1.1
!
!
vrf two
address-fam |y ipv4
interface G gabitEthernet0/0/0/2
enabl e
!
ndt source LoopbackO

ndt default ipv4 239.1.1.2
!

router pim

address-fam |y ipvéd
ssmrange SSM range

|

vrf one

address-fam |y ipvé

ssm range SSMrange-vrf-one
|

1

vrf two

address-fam |y ipv4

ssmrange SSMrange-vrf-two
|

|
|

O roteador PE de entrada, PE2, exporta a rota de origem com rota-destino 65000:5555.
roteador PE de saida, PE1, importa essa rota com o rota-alvo 65000:5555 no VRF um.

RP/ 0/ 0/ CPUO: PE1#show nmrib vrf one route 232.1.1.3 10.0.0.15

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, 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, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF TID: 0xe0000011 Fl ags: RPF EX
Up: 01:36:16
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 01:36:16

RP/ 0/ 0/ CPUO: PEl#show pi m vrf one rpf 10.0.0.15
Tabl e: | Pv4- Uni cast - def aul t
* 10.0.0.15/32 [200/0]
via VRF:two with rpf neighbor 10.0.0.2
Connect or: 65000: 2002: 10. 0. 0. 2, Next hop: 10.0.0.2

Como o roteador PE de saida, PE1, sabe que o RPF deve ocorrer no VRF dois?

A rota unicast BGP vpn4 em VRF se parece com esta:

RP/ 0/ 0/ CPUO: PEl#show bgp vpnv4 uni cast vrf one 10.0.0.15/32
BGP routing table entry for 10.0.0.15/32, Route Distinguisher: 65000: 1001
Ver si ons:
Process bRI B/ RIB SendThbl Ver
Speaker 65 65
Last Modified: Nov 21 19:09: 22.469 for 00: 14: 33
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65005
10.0.0.2 (nmetric 3) from10.0.0.4 (10.0.0.2)
Recei ved Label 24006
Oigin IGP, netric O, local pref 100, valid, internal, best, group-best, inport-candidate,
i mported
Received Path I D 0, Local Path ID 1, version 65
Ext ended conmunity: RT:65000: 2 RT: 65000: 5555
Originator: 10.0.0.2, Custer list: 10.0.0.4
Connector: type: 1, Val ue: 65000: 2002: 10. 0. 0. 2
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65000: 2002

Esse diferenciador de rota esta vinculado a um VRF. O PE1 localiza o endere¢o do grupo
multicast usado para este RD (Route Distinguisher) por uma pesquisa do RD na tabela mdt ipv4
da familia de enderecos BGP.

RP/ 0/ 0/ CPUO: PEl#show bgp i pv4 nmdt rd 65000: 2002 10.0.0.2
BGP routing table entry for 10.0.0.2/96, Route Distinguisher: 65000:2002
Ver si ons:
Process bRI B/ RIB SendThbl Ver
Speaker 6 6
Last Modified: Nov 21 17:26:11.469 for 01:58: 30
Paths: (1 avail able, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
10.0.0.2 (netric 3) from 10.0.0.4 (10.0.0.2)
Oigin IGP, local pref 100, valid, internal, best, group-best
Received Path ID 0, Local Path ID 1, version 6
Oiginator: 10.0.0.2, Cluster list: 10.0.0.4



MDT group address: 239.1.1.2
Esse endereco de grupo 239.1.1.2 € o endereco de grupo usado pelo VRF dois. Cada roteador
PE, que inclui este roteador PE1, tem esse grupo configurado como o endereco de grupo MDT
padrao para VRF dois.

RP/ 0/ 0/ CPUO: PE1#show mrib vrf two route 232.1.1.3 10.0.0.15

IP Multicast Routing Information Base

Entry flags: L - Donmmin-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
MOFE - MFRR Enabl ed, MoFS - MFRR State, MFP - MFRR Primary
MbFB - 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 Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
El - Encapsul ation Interface, M - MDT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MI - MDT Threshold Crossed,
MA - Data MDT Assigned, LM - nlLDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF nbr: 10.0.0.2 Flags: RPF EX
Up: 00:05:11
Incom ng Interface List
mdttwo Flags: A M, Up: 00:05:11
Qutgoing Interface List
G gabitEthernet0/0/0/1 Flags: F NS EX, Up 00:05: 11

RP/ 0/ 0/ CPUO: PEl#show pimvrf two rpf 10.0.0.15
Tabl e: | Pv4-Uni cast-default
* 10.0.0.15/32 [200/0]
via mdttwo with rpf nei ghbor 10.0.0.2
Connector: 65000: 2002: 10. 0. 0. 2, Next hop: 10.0.0.2

O trafego multicast usa o padrdo ou um MDT de dados do VRF dois para cruzar a rede central.

RP/ 0/ 0/ CPUO: PE2#show mrib vrf two route 232.1.1.3 10.0.0.15

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, MI - 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 Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF nbr: 10.2.15.15 Fl ags: RPF
Up: 00:02: 49
Incom ng Interface List



G gabitEthernet0/0/0/2 Flags: A, Up: 00:02:49
Qut going Interface List
mdttwo Flags: F M, Up: 00:02:49

Nao ha estado para (10.0.0.15, 232.1.1.3) em PE de entrada, PE2, em VRF um, se VRF um
estiver presente mesmo no roteador PE de entrada, PE2.

O método alternativo ao método baseado em RIB € o método baseado em RPL. Isso significa que
uma politica de rota é usada para alterar o RPF. Veja o exemplo 2.1 para um exemplo dessa
politica de rota RPF.

Exemplo 1.2 . Opg¢do 2. O MVRF do receptor estd no MVRF de origem

Esta é a abordagem baseada em RIB.

[ 100033732 ™

|
o

vz;‘zrel“‘s 'ﬂt%."

- .
[ wrf one B
address-family ipv4 unicast
impart route-target
65000:1
i

(" wef one N
[ address—family ipvd unicast
import route-target
65000:1
65000:3333
!

ge0/0/0/1
L vz/esTeor

export route-target

-} ort route-target
e . 65000:1

65000:1 S

[(100.0.35/32 |

| 10.0.0.0/32 |

(232.1.1.4,10.0.0.15)

wvrf two E\L

address-family ipvd unicast .~

import route-target
65000:2

1o s | 10.0.0.12/32

?/‘,"._.

]
axport routa—target
65000:2
65000: 3333

1\_\‘!

Extranet mVPN no I0S-XR: Perfil 0 - Op¢ao 2 O receptor MVRF esta no MVRF de origem

Image 7 Profile 0 - Option 2 (Perfil de imagem 0 - Opc¢ao 2) O receptor MVRF esta no MVRF de
origem

Um Route-Target € usado para importar duas rotas de VRF para VRF uma no PE receptor, PE3.

O PE de entrada, PE2, precisa de uma rota estatica no VRF um (VRF de receptor) apontado para
o VRF dois (VRF de origem) para que o RPF seja bem-sucedido no roteador PE de entrada, PE2.

PE3:

vrf one
address-fam |y ipv4 unicast
i mport route-target
65000: 1

65000: 3333
!



export route-target

65000: 1
!

PE2:

vrf one
address-fam |y ipv4 unicast
i mport route-target
65000: 1
|
export route-target
65000: 1

vrf two

address-fam |y ipv4 unicast
i mport route-target

65000: 2

|

export route-target

65000: 2

65000: 3333

router static
vrf one
address-fam |y ipv4 unicast

10.0.0.15/32 vrf two G gabitEthernet0/0/0/2 10.2.15.15
|

Nao ha necessidade de redistribuir essa rota estatica no BGP. Essa rota € anunciada no VRF
dois, o VRF de origem. O roteador PE de saida, PE3, recebe essa rota porque € anunciado pelo
roteador PE de entrada, PE1, no VRF dois com Route-Target 65000:3333, que é importado para
o VRF um em PE3. A rota estatica é necessaria para que o RPF seja bem-sucedido em VRF no
roteador PE de entrada, PE2.

O trafego multicast usa o MDT do VRF um para cruzar a rede central.

RP/ 0/ 0/ CPUO: PE3#show mrib vrf one route 232.1.1.4 10.0.0.15

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 MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.4) RPF nbr: 10.0.0.2 Flags: RPF
Up: 14:54:08
I ncom ng Interface List
nmdt one Flags: A M, Up: 00:16: 47



Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 14:54:08

RP/ 0/ 0/ CPUO: PE3#show route vrf one 10.0.0.15/32
Routing entry for 10.0.0.15/32
Known via "bgp 65000", distance 200, nmetric 0, type internal
Installed Nov 22 08:02:19.808 for 00:25:24
Routi ng Descriptor Bl ocks
10.0.0.2, from 10.0.0.4
Nexthop in Vrf: "default", Table: "default", |Pv4 Unicast, Table Id: 0xe0000000
Route metric is O
No adverti sing protos.

RP/ 0/ 0/ CPUO: PE3#show bgp vpnv4 uni cast vrf one 10.0.0.15/32
BGP routing table entry for 10.0.0.15/32, Route Distinguisher: 65000: 1003
Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 51 51
Last Modified: Nov 22 09:24:32.318 for 00: 02: 38
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65005
10.0.0.2 (netric 3) from10.0.0.4 (10.0.0.2)
Recei ved Label 24006
Oigin IGP, netric O, local pref 100, valid, internal, best, group-best, inport-candidate,
i mported
Received Path I D 0, Local Path ID 1, version 51
Ext ended conmunity: RT:65000: 2 RT: 65000: 3333
Originator: 10.0.0.2, Custer list: 10.0.0.4
Connector: type: 1, Val ue: 65000: 2002: 10. 0. 0. 2
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65000: 2002

RP/ 0/ 0/ CPUO: PE3#show pi m vrf one rpf 10.0.0.15
Tabl e: | Pv4- Uni cast - def aul t
* 10.0.0.15/32 [200/0]
via ndtone with rpf neighbor 10.0.0.2
Connect or: 65000: 1002: 10. 0. 0. 2, Next hop: 10.0.0.2

O PE2 tem um mdtone de interface de saida no VRF um para a entrada MRIB, a interface MDT
do VRF um.

RP/ 0/ 0/ CPUO: PE2#show mrib vrf one route 232.1.1.4 10.0.0.15

IP Multicast Routing Information Base

Entry flags: L - Donmmin-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
MOFE - MFRR Enabl ed, MFS - MFRR State, MFP - MFRR Primary
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 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 - nlLDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MDT Interface, TRM - TREE SID MDT Interface



(10.0.0.15,232.1.1.4) RPF TID: 0xe0000011 Fl ags: RPF EX
Up: 00: 21:58
Incom ng Interface List
G gabitEthernet0/0/0/2 Flags: A EX, Up: 00:21:58
Qut going Interface List
nmdt one Flags: F M, Up: 00:21:58

O PE2 tem um tom de interface de saida também no VRF dois para a entrada MRIB, a interface
MDT do VRF um.

RP/ 0/ 0/ CPUO: PE2#show mrib vrf two route 232.1.1.4 10.0.0.15

IP Multicast Routing Information Base

Entry flags: L - Donmmin-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
MoFE - MOFRR Enabl ed, MoFS - MFRR State, MFP - MFRR Primary
MbFB - 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 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 MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.4) RPF nbr: 10.2.15.15 Flags: RPF EX
Up: 00:18: 39
Incom ng Interface List
G gabitEt hernet0/0/0/2 Flags: A, Up: 00:18:39
Qutgoing Interface List
nmdtone Flags: F M EX, Up: 00:18:39

RP/ 0/ 0/ CPUO: PE2#show pi m vrf one rpf 10.0.0.15
Tabl e: | Pv4-Uni cast-default
* 10.0.0.15/32 [1/0]
via VRF:two, G gabit Ethernet0/0/0/2 with rpf neighbor 10.2.15.15

Exemplo 1.3 . Opgao 3. Um MVRF de transporte é usado
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“vrf one >,

address—family ipv4 unicast = 8
import route-target 2| w
65000:1 S|®
65000: 65000 w| W
1 e
&

axport route-target

| 10.0.0.18/32 |

{ wrf one
address-family ipv4 unicast
import route-target
65000:3
L}
export route-target
65000:2
65000: 65000
!

-

{

65000:1 -
/

@ ll

(232.1.1.3,10.0.0.15)

. vxf transport
address-family ipv4 unicast
Amp “Toute= :

65000: 65000

!
export route-target

65000: 65000

] 7\

vrf transport
address-family ipv4 unicast

¥t route-target
65000: 65000
!
export route-target
65000: 65000

1 /
-4

Extranet mVPN no IOS-XR: Perfil 0 - Opg¢ao 3 Um MVREF de transporte é usado

Imagem 8. Perfil 0 - Opgao 3 Um MVRF de transporte € usado

> [ 10.0012/32

“10.0.0.15/32 |

_?/a#

O MVRF de transporte nao precisa de nenhuma interface. No entanto, tudo o resto precisa estar
la: a configuragao do VRF, a configuracdo do BGP, a configuragao do roteamento multicast e a

configuragcédo do PIM do roteador.

A configuragao da opgao 1 esta no PE de saida, PE1 e a configuragdo da opgao 2 esta no PE de

entrada, PE2.

PE1:

vrf one
address-fam |y ipv4 unicast
i mport route-target
65000: 1
65000: 65000
!
export route-target

65000: 1
!

vrf transport
address-fam |y ipv4 unicast
i mport route-target
65000: 65000
!
export route-target

65000: 65000
!

router bgp 65000

vrf one



rd 65000: 1001

bgp unsaf e-ebgp-policy

address-fam |y ipv4 unicast
redi stribute connected

!

address-fam |y ipv4 nvpn

!

nei ghbor 10.1.11.11

renot e-as 65001
address-fanily ipv4 unicast

route-policy pass-all in

rout e-policy pass-all out
!

!
vrf transport
rd 65000: 123
address-fam |y ipv4 unicast
redistribute static
!
address-fam ly ipv4 nvpn
!

mul ti cast-routing
vrf one
address-famly ipv4d
interface G gabitEthernet0/0/0/1
enabl e
1
ndt source LoopbackO
ndt default ipv4 239.1.1.1
!
!

mul ti cast-routing
vrf transport
address-famly ipv4
ndt source LoopbackO
ndt default ipv4 239.1.1.3
!
!

router pim

vrf one

address-famly ipv4
ssm range SSMrange-vrf-one
!

!

router pim

vrf transport

address-famly ipv4
ssmrange SSMrange-vrf-transport
!

PE2:

vrf two
address-fam |y ipv4 unicast
i mport route-target
65000: 2



export route-target
65000: 2

65000: 65000
!

vrf transport
address-fam |y ipv4 unicast
i mport route-target
65000: 65000
!
export route-target

65000: 65000
!

router bgp 65000

vrf two

rd 65000: 2002

bgp unsaf e-ebgp-policy
address-fam |y ipv4 unicast
redi stribute connected

!

address-fam |y ipv4 nvpn

!

nei ghbor 10. 2. 15. 15

renot e-as 65005
address-fanily ipv4 unicast

route-policy pass-all in

rout e-policy pass-all out
!

router static

!

vrf transport
address-fam |y ipv4 unicast

10.0.0.15/32 vrf two G gabitEthernet0/0/0/2 10.2.15.15
!

vrf transport

rd 65000: 123

address-fam |y ipv4 unicast
redistribute static

!

address-fam |y ipv4 nvpn

!

mul ti cast-routing
vrf two
address-famly ipv4
interface G gabitEthernet0/0/0/2
enabl e
1
ndt source LoopbackO
ndt default ipv4 239.1.1.2
!
!

mul ti cast-routing
vrf transport



address-famly ipv4
ndt source LoopbackO

ndt default ipv4 239.1.1.3
!

RP/ 0/ 0/ CPUO: PE1#show nrib vrf one route 232.1.1.3 10.0.0.15

IP Multicast Routing Information Base

Entry flags: L - Domain-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
MbFE - MbFRR Enabl ed, MoFS - MoFRR State, MFP - MFRR Prinmary
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, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF TID: 0xe0000012 Fl ags: RPF EX
Up: 16:41:11
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 16:41:11

RP/ 0/ 0/ CPUO: PEl#show pi m vrf one rpf 10.0.0.15

Tabl e: | Pv4- Uni cast - def aul t

* 10.0.0.15/32 [200/0]
via VRF:transport with rpf neighbor 10.0.0.2
Connector: 65000: 123:10.0.0. 2, Nexthop: 10.0.0.2

RP/ 0/ 0/ CPUO: PEl#show nrib vrf transport route 232.1.1.3 10.0.0.15

IP Multicast Routing Information Base

Entry flags: L - Dommin-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 |D,
MD - MDT Decap, MI - MDT Threshold Crossed, MH - MDT interface handl e
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MbFE - MbFRR Enabl ed, MobFS - MoFRR State, MFP - MFRR Prinmary
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, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF nbr: 10.0.0.2 Flags: RPF EX
Up: 00:08: 14
Incom ng Interface List
mdttransport Flags: A M, Up: 00:08:14
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS EX, Up: 00:00: 14

RP/ 0/ 0/ CPUO: PEl#show pi m vrf transport rpf 10.0.0.15
Tabl e: | Pv4-Uni cast-defaul t



* 10.0.0.15/32 [200/0]
via ndttransport with rpf neighbor 10.0.0.2
Connector: 65000: 123:10. 0. 0.2, Nexthop: 10.0.0.2

A rota para a origem deve ser conhecida no transporte VRF no roteador PE de saida.

RP/ 0/ 0/ CPUO: PEl#show route vrf transport 10.0.0.15/32
Routing entry for 10.0.0.15/32
Known via "bgp 65000", distance 200, netric O, type internal
Installed Nov 22 09:57:13.255 for 00:15: 30
Routi ng Descriptor Bl ocks
10.0.0.2, from10.0.0.4
Nexthop in Vrf: "default", Table: "default", |Pv4 Unicast, Table Id: 0xe0000000
Route metric is O
No advertising protos.

PE de entrada, PE2:

RP/ 0/ 0/ CPUO: PE2#show nmrib vrf two route 232.1.1.3 10.0.0.15

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 Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF nbr: 10.2.15.15 Flags: RPF EX
Up: 00: 10: 37
Incom ng Interface List
G gabi t Et hernet 0/ 0/ 0/ 2 Fl ags: A, Up: 00:10: 37
Cut goi ng Interface List
mdttransport Flags: F NS M EX, Up: 00:10: 37

RP/ 0/ 0/ CPUO: PE2#show pi m vrf two rpf 10.0.0.15
Tabl e: | Pv4-Uni cast-defaul t
* 10.0.0.15/32 [20/0]
via G gabitEthernet0/0/0/2 with rpf neighbor 10.2.15.15

RP/ 0/ 0/ CPUO: PE2#show nrib vrf transport route 232.1.1.3 10.0.0.15

IP Multicast Routing Information Base
Entry flags: L - Domain-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, 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, D - Decapsulation Interface

El - Encapsulation Interface, M - MT Interface, LVIF - MPLS Encap,

EX - Extranet, A2 - Secondary Accept, Ml - MDT Threshol d Crossed,

MA - Data MDT Assigned, LM - nLDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF TID: 0xe0000011 Fl ags: RPF EX
Up: 00: 11: 44
Incom ng Interface List
G gabitEthernet0/0/0/2 Flags: A EX, Up: 00:11:44
Qut going Interface List
mdttransport Flags: F NS M, Up: 00:11: 44

RP/ 0/ 0/ CPUO: PE2#show pi m vrf transport rpf 10.0.0.15
Tabl e: | Pv4-Uni cast-default
* 10.0.0.15/32 [1/0]
via VRF:two, G gabit Ethernet0/0/0/2 with rpf neighbor 10.2.15.15

Exemplo 1.4 . Extranet local

Ha apenas um roteador PE envolvido. Ter uma rota de volta no VRF receptor para o VRF de
origem € 0 unico requisito aqui para a solugao baseada em RIB.

Uma solugao é fazer com que o VRF um (VRF de origem) importe as rotas do VRF dois (VRF de
receptor) usando o Route-Target apropriado.

-~ 1.0.013/32 |

B )
S —T—
W
- 4
/ vrf one o
[ address-—family ipv4 unicast 4
import route-target
65000: 1
65000:2 =5
! 2| w
export route-target Qb
65000:1 % i
b Y o
= - &
A e Ty < i .
| 10.0.0.04/32 | b | - o
k = ~
= h

(232.1.1.2,10.0.0.14)

wrf two
address-family ipvd unicast
import route-targst
T65000:2

export route-target
65000:2

Extranet mVPN no IOS-XR: Perfil 0 - Extranet local

Imagem 9. Perfil 0 - Extranet local

PE1:

vrf one
address-fam |y ipv4 unicast
i mport route-target



65000: 1
65000: 2
I
export route-target

65000:1 !
I

vrf two
address-fam |y ipv4 unicast
i mport route-target
65000: 2
!
export route-target

65000: 2
!

RP/ 0/ O/ CPUO: PE1#show nrib vrf one route 232.1.1.2 10.0.0.14

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
MoFE - MOFRR Enabl ed, MoFS - MoFRR State, MFP - MFRR Prinmary
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, TM - P2MP-TE MDT Interface

IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.14,232.1.1.2) RPF TID: 0xe0000011 Fl ags: RPF EX
Up: 17:02:25
Incom ng Interface List
G gabitEthernet0/0/0/2 Flags: A EX, Up: 00:02:32
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 1702: 25

RP/ 0/ 0/ CPUO: PE1#show route vrf one 10.0.0. 14/ 32

Routing entry for 10.0.0.14/32
Known via "bgp 65000", distance 20, netric O
Tag 65004, type external
Installed Nov 22 10:24:52.002 for 00:01: 10
Routi ng Descriptor Bl ocks
10.1.14. 14, from 10.1. 14. 14, BGP external

Nexthop in Vrf: "two", Table: "default", |1Pv4 Unicast, Table Id:

Route metric is O
No advertising protos.

RP/ 0/ 0/ CPUO: PEl#show pi m vrf one rpf 10.0.0.14
Tabl e: | Pv4-Uni cast-default
* 10. 0. 0. 14/ 32 [20/0]

via VRF:two with rpf neighbor 10.1.14.14

RP/ 0/ O/ CPUO: PE1#show nrib vrf two route 232.1.1.2 10.0.0.14

IP Multicast Routing Information Base

0xe0000011



Entry flags: L - Dommin-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, TM - P2MP-TE MDT Interface
IRM - IR MDT Interface, TRM - TREE SID MDT Interface

(10.0.0.14,232.1.1.2) RPF nbr: 10.1.14.14 Flags: RPF EX
Up: 00:03: 06
Incom ng Interface List
G gabitEt hernet0/0/0/2 Flags: A, Up: 00:03: 06
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS EX, Up: 00:03:06

RP/ 0/ 0/ CPUO: PEl#show pi m vrf two rpf 10.0.0.14
Tabl e: | Pv4-Uni cast-defaul t
* 10. 0. 0. 14/ 32 [20/0]
via G gabitEthernet0/0/0/2 with rpf neighbor 10.1.14.14

Perfil 14

O perfil 14 usa MDT particionado, com sinalizagao multicast mLDP na parte inferior e sinalizagao
BGP (cliente) na sobreposicao (contexto VRF).

Este perfil suporta a opgao 1.
As Opcdes 2 e 3 podem ser feitas para trabalhar com um truque de roteamento.

A imagem 10 mostra o trafego multicast intra-VRF, VRF um para VRF um.



1 10.0.0.13/32 ™

-

( vef one )
address-family ipv4 unicast
import route-target
65000:1
]

vrf one

address-family ipv4 unicast
import route-target
65000:1
]

export route-target
65000:1

ge0/0/0/1

export route-target
65000:1

10.0.0.15/32 |

| 10.0.0.18/32 |

0, [ 10.0.0.12/32

e??:

Layer 3 VPN / mVPN Network

Extranet mVPN no I0S-XR: Perfil 14 - Trafego multicast intra-VRF
Perfil de imagem 10 14 - Trafego multicast intra-VRF

A saida da entrada MRIB na saida PE 1 é semelhante a esta:

RP/ 0/ 0/ CPUO: PE1#show mrib vrf one route 232.1.1.1 10.0.0.12

IP Multicast Routing Information Base

Entry flags: L - Donmmin-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 - MOoFRR Enabl ed, MbFS - MoFRR State, MFP - MFRR Prinary
MoFB - 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, D - Decapsulation Interface
El - Encapsulation Interface, M - MT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, Ml - MDT Threshol d Crossed,
MA - Data MDT Assigned, LM - nLDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.12,232.1.1.1) RPF nbr: 10.0.0.2 Flags: RPF
Up: 02:06: 44
Incom ng Interface List
Lmdt one Flags: A LM, Up: 02:05:18
Qutgoing Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 02:06: 44

RP/ 0/ 0/ CPUO: PEl#show pi m vrf one rpf 10.0.0.12
Tabl e: | Pv4-Uni cast-default

* 10.0.0.12/32 [200/0]
via Lndtone with rpf neighbor 10.0.0.2



Connect or:

router pim
vrf one
address-famly ipv4

65000: 1002: 10. 0. 0. 2, Next hop:

10.0.0.2

rpf topol ogy route-policy profile-14

mdt c-nul ticast-routing bgp
!

ssm range SSMrange-vrf-one

route-policy profile-14

set core-tree mdp-partitioned-p2m

end- pol i cy
!

Exemplo 2.1 . Opg¢éo 1. O MVRF de origem esta no MVRF do receptor

T 10.0.0.13/32 |,

ol

(10003432 | !

h ,"

w
b
__i:-l_
- 1]
&

vef one
address-family ipvd unicast s
import route-target e
65000:1 "8‘ :
L] Sl »
export route-target 2 &
65000:1 »

vrf two

=,
B

address-family ipwvd4 unicast

import route-target
65000:2

L]

export route-target
65000:2

Layer 3 VPN / mVPN Network

“10.0.0.5/32 |

Extranet mVPN no I0S-XR: Perfil 14 - Opg¢ao 1 O MVRF de origem esta no MVRF receptor

Image 11 Profile 14 - Option 1 (Perfil de imagem 14 - Opcao 1) O MVRF de origem esta no

receptor MVRF

O RPF deve ser alterado no VRF receptor no PE receptor.

As instrugdes de importacao e exportacao permanecem as mesmas para o VRF um e dois.

router pim
vrf one
address-fanily ipv4

rpf topol ogy route-policy profile-14-extranet

nmdt c-nul ticast-routing bgp
!

ssmrange SSMrange-vrf-one



!

!

router pim

vrf two

address-famly ipv4

rpf topol ogy route-policy profile-14
nmdt c-nmul ticast-routing bgp
1
ssmrange SSMrange-vrf-two

route-policy profile-14

set core-tree mdp-partitioned-p2m
end- policy
|

route-policy profile-14-extranet
if destination in (232.1.1.3/32) then
set rpf-topology vrf two

el se
set core-tree mdp-partitioned-p2m
endi f
end- policy

O RPF em VRF um para o grupo multicast 232.1.1.3 pontos para o VRF dois.

RP/ 0/ 0/ CPUO: PE1#show mrib vrf one route 232.1.1.3 10.0.0.15

IP Multicast Routing Information Base

Entry flags: L - Donmmin-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
MOFE - MFRR Enabl ed, MFS - MFRR State, MFP - MFRR Primary
MbFB - 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 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 - nlLDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MDT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF TID: 0xe0000011 Fl ags: EX
Up: 03:37:29
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 03:37:29

Note: Nao ha interface de entrada para a entrada MRIB no VRF um. Isso ndo tem impacto
no encaminhamento de trafego.

RP/ 0/ 0/ CPUO: PEl#show pi m vrf one rpf 10.0.0.15
Tabl e: | Pv4-Uni cast-default
* 10.0.0.15/32 [4294967295/ 4294967295]

via Null with rpf neighbor 0.0.0.0



Note: O RPF falha no VRF um no PE de saida. Isso ndo tem impacto no encaminhamento
de trafego.

RP/ 0/ 0/ CPUO: PE1#show nrib vrf two route 232.1.1.3 10.0.0.15

IP Multicast Routing Information Base

Entry flags: L - Dommin-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 |D,
MD - MDT Decap, MI - MDT Threshold Crossed, MH - MDT interface handl e
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MbFE - MOFRR Enabl ed, MobFS - MoFRR State, MFP - MFRR Prinmary
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 Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF nbr: 10.0.0.2 Flags: RPF EX
Up: 00: 05:58
Incom ng Interface List
Lmdttwo Flags: A LM, Up: 00:05:58
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS EX, Up: 00:05:58

Observe que a interface GE0/0/0/1 esta no VRF um.
Exemplo 2.2 . Opgao 2. O MVRF do receptor esta no MVRF de origem

Essa solugcado nao pode funcionar manipulando as instru¢des de importacao e exportagao para os
destinos da rota ou por uma alteracao da politica de rota usada somente pelo RPF.

Um truque ajuda a corrigir o RPF no roteador PE de entrada. O truque é adicionar uma rota
estatica no VRF do receptor e aponta-la para o VRF de origem no roteador PE de entrada.

A rota estatica anuncia o endereco de origem no VRF receptor. Essa rota estatica € marcada com
um novo Route-Target exclusivo no BGP para que essa rota possa ser diferenciada da mesma
rota anunciada no VRF de origem. Isso evita a importacado da rota estatica do VRF receptor no PE
de entrada para o VRF receptor dos outros roteadores PE, o que causa um problema de
roteamento.



10.0.0.13/32

vZ/eT ETN@

vrf ons
address—family ipvd unicast
import route-target

vref one
address-family ipv4 unicast

65000:1 tal s l:{;gz; ioube—t.uglt.
65000: 6666 S| w ; C
! S|k
L= B te—t
export route-target 1| B3 e‘;gg;;‘ ;‘“‘1 e-target
65000:1 2 =

10.0.0.14/32 ; ! 10.0.0.15/32 |

g

(232.1.1.4,10.0.0.15)

vrf one
‘address-family ipv4 unicast

import route-target
65000:1
L

10.0.0.12/32

?qa'

P policy
export route—target
65000:1
'
|

!

Extranet mVPN no I0S-XR: Perfil 14 - Opgéao 2 O receptor MVRF esta no MVRF de origem
Imagem 12 Perfil 14 - Opgao 2 O receptor MVRF esta no MVRF de origem

PE2:

router static

vrf one

address-fam |y ipv4 unicast
10.0.0.15/32 vrf two G gabitEthernet0/0/0/2 10.2.15.15
|

|

router bgp 65000

vrf one

rd 65000: 1002
address-fam |y ipv4 unicast
redi stribute connected

redistribute static
|

rout e-policy export-policy-extranet
if destination in (10.0.0.15/32) then
set extcommunity rt rt-set-static-extranet
el se
pass
endi f
end- pol i cy
|

extconunity-set rt rt-set-static-extranet
65000: 6666

end- set
|

RP/ 0/ 0/ CPUO: PE2#show route vrf one 10.0.0. 15/ 32



Routing entry for 10.0.0.15/32

Known via "static", distance 1, netric O

Installed Nov 20 13:48:25.525 for 04:50: 15

Routi ng Descriptor Bl ocks

10. 2. 15. 15, via G gabitEthernet0/0/0/2

Nexthop in Vrf: "two", Table: "default", |Pv4 Unicast, Table Id: 0xe0000011
Route netric is 0, W is 1

No advertising protos.

RP/ 0/ 0/ CPUO: PE2#show pi m vrf one rpf 10.0.0.15
Tabl e: | Pv4-Uni cast-default
* 10.0.0.15/32 [1/0]
via VRF:two, G gabit Ethernet0/0/0/2 with rpf neighbor 10.2.15.15

O PE de saida vé a rota BGP com o destino da rota definido no PE de entrada.

RP/ 0/ 0/ CPUO: PE3#show bgp vrf one 10.0.0.15/32
BGP routing table entry for 10.0.0.15/32, Route Distinguisher: 65000: 1003
Ver si ons:
Process bRI B/ RIB SendThbl Ver
Speaker 8 8
Last Modified: Nov 20 13:49:49.569 for 04:51:19
Paths: (1 avail able, best #1)
Advertised to CE peers (in unique update groups):
10. 3.13.13
Path #1: Received by speaker 0
Advertised to CE peers (in unique update groups):
10. 3.13.13
Local
10.0.0.2 (nmetric 3) from10.0.0.4 (10.0.0.2)
Recei ved Label 24003
Oigin inconplete, netric O, local pref 100, valid, internal, best, group-best, inport-
candi date, inmported
Received Path ID 0, Local Path ID 1, version 8
Ext ended comunity: VRF Route Inport:10.0.0.2:16 Source AS:65000: 0 RT: 65000: 6666
Originator: 10.0.0.2, Custer list: 10.0.0.4
Connector: type: 1, Val ue: 65000:1002: 10.0.0.2
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65000:1002

O PE de saida tem a entrada RPF correta para o PE de entrada, no VRF de origem, no VRF um.

RP/ 0/ 0/ CPUO: PE3#show pi m vrf one rpf 10.0.0.15
Tabl e: | Pv4- Uni cast - def aul t
* 10.0.0.15/32 [200/0]
via Lndtone with rpf nei ghbor 10.0.0.2
Connect or: 65000: 1002: 10. 0. 0. 2, Next hop: 10.0.0.2

RP/ 0/ 0/ CPUO: PE3#show nmrib vrf one route 232.1.1.4 10.0.0.15

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 Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.4) RPF nbr: 10.0.0.2 Flags: RPF
Up: 04:54:24
Incom ng Interface List
Lmdt one Flags: A LM, Up: 00: 05: 48
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 04:54:24

O PE de entrada tem as entradas extranet no VRF de origem e de receptor. VRF de origem:

RP/ 0/ 0/ CPUO: PE2#show mrib vrf two route 232.1.1.4 10.0.0.15

IP Multicast Routing Information Base

Entry flags: L - Donmmin-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
MbFE - MFRR Enabl ed, MFS - MFRR State, MFP - MFRR Primary
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 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 - nlLDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.4) RPF nbr: 10.2.15.15 Flags: RPF EX
Up: 00:06: 36
Incom ng Interface List
G gabitEt hernet0/0/0/2 Flags: A, Up: 00:06: 36
Qut going Interface List
Lndtone Flags: F LM EX TR Up: 00: 06: 36

VRF do receptor:

RP/ 0/ 0/ CPUO: PE2#show nmrib vrf one route 232.1.1.4 10.0.0.15

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 Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.4) RPF TID: 0xe0000011 Fl ags: RPF EX
Up: 00: 06: 28



Incom ng Interface List

G gabitEthernet0/0/0/2 Flags: A EX, Up: 00:06: 28
Qut going Interface List

Lnmdt one Flags: F LM TR, Up: 00: 06: 28

Exemplo 2.3 . Op¢io 3. Um MVRF de transporte é usado

T 10.0.0.13/32 |,

ol

. \ /'l
# wrf one =2 ) :: ,f/vrf one
address-family ipvd unicast »n addrass—Eamd Iy Apwd uni cast.
import route-target = ort zaute!t.ap:;at.
65000:1 65000:3
65000: 65000 '
L -
export te=-target
export route-target g‘ o 650;0:;01[
| '55°U°=1 S| & 65000: 65000
—_ — AR @
| / d N \
[ 10.0.0.04/32 | (= / ﬁ \
(232.1.1.3, 10.0.0 P
([ wxf transport vrf transport A '?/J
. address-family ipv4 unicast address-family ipv4 unicast f_— e
import route-target ~import route-target W
65000: 65000 £5000: 65000
! !
t route-target export route-target \7"}
65000: 65000 65000: 65000
! X 1 /
~ S 4

Extranet mVPN no IOS-XR: Perfil 14 - Op¢ao 3 Um MVRF de transporte € usado
Imagem 13 Perfil 14 - Opg¢ao 3 Um MVRF de transporte é usado

O VRF de transporte nao precisa de nenhuma interface. No entanto, tudo o resto precisa estar la:
a configuragado do VRF, a configuragdo do BGP, a configuragao do roteamento multicast e a
configuragcédo do PIM do roteador.

A configuracao da opc¢ao 1 esta no PE de saida, PE1 e a configuracao da opcéao 2 esta no PE de
entrada, PE2. PE1:

vrf transport
address-fam |y ipv4 unicast
i mport route-target
65000: 65000
!
export route-target

65000: 65000
!

router bgp 65000
i

vrf transport
rd 65000: 123

address-fam |y ipv4 unicast

redistribute static
|

address-family ipv4 nvpn



mul ti cast-routing
vrf one
address-famly ipv4
interface G gabitEthernet0/0/0/1
enabl e
!
ndt source LoopbackO
bgp aut o-di scovery m dp
!
ndt partitioned mdp ipv4d p2np
!
!
!
vrf transport
address-famly ipv4d
ndt source LoopbackO
bgp aut o-di scovery m dp
!
ndt partitioned mdp ipv4d p2np

router pim
vrf one
address-famly ipv4d
rpf topol ogy route-policy profile-14
ndt c-nmul ticast-routing bgp
|
ssm range SSMrange-vrf-one
!
!
vrf transport
address-famly ipv4
rpf topol ogy route-policy profile-14
ndt c-nmul ticast-routing bgp
|
ssmrange SSMrange-vrf-transport

PE2:

vrf transport
address-fam |y ipv4 unicast
i mport route-target
65000: 65000
|
export route-target
65000: 65000
|
|

!

route-policy vrf-one-profile-14

set core-tree nldp-partitioned-p2m
end-policy

|
rout e-policy export-policy-extranet
if destination in (10.0.0.15/32) then
set extcommunity rt rt-set-static-extranet
el se
pass



endi f
end- policy

!
router static
!
vrf transport
address-fam |y ipv4 unicast
10.0.0.15/32 vrf two G gabitEthernet0/0/0/2 10.2.15.15
!
!

router bgp 65000

vrf transport
address-famly ipv4d
ndt source LoopbackO
interface all enable
bgp aut o-di scovery m dp
1
ndt partitioned mdp ipv4d p2np

router pim
address-famly ipv4d
ssmrange SSM range
!
!
vrf two
address-famly ipv4d
rpf topol ogy route-policy profile-14
ndt c-nmul ticast-routing bgp
!
ssm range SSMrange-vrf-two
!
!
vrf transport
address-famly ipv4
rpf topol ogy route-policy profile-14
nmdt c-nmul ticast-routing bgp
!
ssmrange SSMrange-vrf-transport

mul ti cast-routing
!
vrf two
address-famly ipv4
interface G gabitEthernet0/0/0/2
enabl e
!
ndt source LoopbackO
bgp aut o-di scovery m dp
|
ndt partitioned mdp ipv4d p2np
!
!
vrf transport
address-famly ipv4d
ndt source LoopbackO
bgp aut o-di scovery m dp
!
ndt partitioned mdp ipv4d p2np



RP/ 0/ 0/ CPUO: PE1#show nrib vrf one route 232.1.1.3 10.0.0.15

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, MI - MDT Threshold Crossed, MH - MDT interface handl e
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MoFE - MbFRR Enabl ed, MoFS - MoFRR State, MFP - MFRR Prinmary
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, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF TID: 0xe0000012 Fl ags: RPF EX
Up: 1d03h
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 1d03h

Note: Nao ha interface de entrada para a entrada MRIB no VRF um. Isso n&o tem impacto
no encaminhamento de trafego.

RP/ 0/ 0/ CPUO: PE1l#show pi m vrf one rpf 10.0.0.15
Tabl e: | Pv4-Uni cast-defaul t
* 10.0.0.15/32 [4294967295/ 4294967295]

via Null with rpf neighbor 0.0.0.0

Note: O RPF falha no VRF um no PE de saida. Isso ndo tem impacto no encaminhamento
de trafego.

RP/ 0/ 0/ CPUO: PE1#show pi mvrf transport rpf 10.0.0.15
Tabl e: | Pv4- Uni cast - def aul t
* 10.0.0.15/32 [200/0]
via Lmdttransport with rpf neighbor 10.0.0.2
Connector: 65000: 456: 10. 0. 0. 2, Nexthop: 10.0.0.2

RP/ 0/ 0/ CPUO: PEl#show nri b vrf transport route 232.1.1.3 10.0.0.15

IP Multicast Routing Information Base

Entry flags: L - Dommin-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
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 MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF nbr: 10.0.0.2 Flags: RPF EX
Up: 00:48:15
Incom ng Interface List
Lmdttransport Flags: A LM, Up: 00:22:51
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS EX, Up: 00:48:15

RP/ 0/ 0/ CPUO: PEl#show route vrf transport
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 - 1S-1Slevel-1, L2 - 1S-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, t - Traffic Engineering, (!) - FRR Backup path

Gateway of l|ast resort is not set

B 10.0.0.15/32 [200/0] via 10.0.0.2 (nexthop in vrf default), 00:40: 06

RP/ 0/ 0/ CPUO: PE2#show nrib vrf transport route 232.1.1.3 10.0.0.15

IP Multicast Routing Information Base

Entry flags: L - Domain-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 |D,
MD - MDT Decap, MI - MDT Threshold Crossed, MH - MDT interface handl e
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MbFE - MOFRR Enabl ed, MobFS - MoFRR State, MFP - MFRR Prinmary
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, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF TID: 0xe0000011 Fl ags: RPF EX
Up: 00: 25: 25
Incom ng Interface List
G gabitEthernet0/0/0/2 Flags: A EX, Up: 00:25:25
Qut going Interface List
Lmdttransport Flags: F LM TR, Up: 00:25:25

RP/ 0/ 0/ CPUO: PE2#show nrib vrf two route 232.1.1.3 10.0.0.15

IP Multicast Routing Information Base
Entry flags: L - Dommin-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 - MbFRR Enabl ed, MobFS - MoFRR State, MFP - MFRR Prinmary
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, D - Decapsulation Interface

El - Encapsulation Interface, M - MT Interface, LVIF - MPLS Encap,

EX - Extranet, A2 - Secondary Accept, Ml - MDT Threshol d Crossed,

MA - Data MDT Assigned, LM - nLDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.15,232.1.1.3) RPF nbr: 10.2.15.15 Flags: RPF EX
Up: 00: 25:55
Incom ng Interface List
G gabitEt hernet0/0/0/2 Flags: A, Up: 00:25:55
Qut going Interface List
Lmdttransport Flags: F LM EX TR, Up: 00:25:55

Exemplo 2.4 . Extranet local

] 10.0.0.13/32 [

-
hzis‘reTsﬂ:%f

65000:1
65000 2

GXpurt route-target

P
address-—family ipv4 unicast
import route-target
65000 1

ge0/0/o/1
PZ/EETEOT

10.0.0.15/32 |

[(1o00a4/22 |

i

(232.1.1.2,10.0.0.14)

wrf two
address-family ipvd unicast
;mporb routu targot
65000:2
1

export route-target
65000:2
L]

Extranet mVPN no IOS-XR: Perfil 14 - Extranet local
Imagem 14 Perfil 14 - Extranet Local

A rota de origem do VRF de origem deve ser importada para o VRF receptor.

vrf one
address-fam |y ipv4 unicast
i mport route-target
65000: 1
65000: 2
!
export route-target

65000: 1
!

vrf two
address-fam |y ipv4 unicast
i mport route-target
65000: 2
!
export route-target



65000: 2
!

RP/ 0/ 0/ CPUO: PE1#show route vrf one 10.0.0. 14/ 32
Routing entry for 10.0.0.14/32
Known via "bgp 65000", distance 20, netric O
Tag 65004, type external
Installed Nov 22 10:52:10.451 for 00:01: 22
Routi ng Descriptor Bl ocks
10.1.14. 14, from 10.1. 14. 14, BGP external
Nexthop in Vrf: "two", Table: "default", |Pv4 Unicast, Table Id: 0xe0000011
Route nmetric is O
No adverti sing protos.

RP/ 0/ O/ CPUO: PE1#show nrib vrf one route 232.1.1.2 10.0.0.14

IP Multicast Routing Information Base

Entry flags: L - Dommin-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
MbFE - MOFRR Enabl ed, MobFS - MoFRR State, MFP - MFRR Prinmary
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 Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface

(10.0.0.14,232.1.1.2) RPF TID: 0xe0000011 Fl ags: RPF EX
Up: 1d21h
Incom ng Interface List
G gabitEthernet0/0/0/2 Flags: A EX, Up: 00:02:07
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 1d21h

RP/ 0/ 0/ CPUO: PEl#show pi m vrf one rpf 10.0.0.14
Tabl e: | Pv4-Uni cast-defaul t
* 10. 0. 0. 14/ 32 [20/0]

via VRF:two with rpf neighbor 10.0.0.1

RP/ 0/ O/ CPUO: PE1#show nmrib vrf two route 232.1.1.2 10.0.0.14

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 |D,
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 Prinmary
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, TM - P2MP-TE MDT Interface
IRM - IR MT Interface, TRM - TREE SID MDT Interface



(10.0.0.14,232.1.1.2) RPF nbr: 10.1.14.14 Flags: RPF EX
Up: 00:02: 47
Incom ng Interface List
G gabitEthernet0/0/0/2 Flags: A, Up: 00:02: 47
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS EX, Up: 00:02:47
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