od9su [Juwenlue MVPN gluuedulld gblisol
9luedlzol gJs Cisco IOS-XR

lJpzossle

| Jp, 9506

lJpobJole |l wlwsé

lJodoule | OEdp0

£.9300 lJs mVPN

ol 1.3.I I 3. sup lwogsle MVRE
.puu-Jo VPN I-J( }Uu)luu £Js I0S-XR: pJd IJog 89 0-1J2sh) 3 sop lwedsle IJu8J MVRFE

20231 __| 3 sep luwedsls MVRE

lJp 9500

SueW o3l IJp o JuwJs Extranet mVPN 95850 i,oo.Jé odysy Vs Cisco I0S®XR.

IJecbdule IUIlguluss

IJpobdolo

Jl 9z pobdule ¢luos Josl 1dpuweos.

lJedsule IJpuwegspd

o3l ldpuwews glus o Cisco 10S XR. 9Jduo Jl sdousy eds luosh wovlee 19 zols pesu.
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0 9>p06 |[Js mVPN

Swp dgp ldo lJpogss Os guvodle VPN IJos wp wpdsu I IJpegss (MVPN). sgueése
MVPN 0w pSlose IJwszsoe 9lglhs IJegzse Idblo,s (VRF) IJos wuvegs el guwdle VPN
Jdboye 3 Jdoo Idlzgbs.

oo 030 1Juog,é lelhé wozsoe v lJpogss vsu uvwdle VRF (Gluwegsle 1Uluos)) 0).

T 10.0.013/32 |

w
s i A
w
b
w
-
p: - w
{ wrf one A ( wrf one 1
address-family ipvd4 unicast address-family ipv4 unicast
import route-target -] = import route-target
£5000:1 S o £5000:1
] =1 | ]
axXport route-targst %‘ : export route-target
65000:1 | 65000:1
I, 1 o 1 = )
| 10.0.0.4/22 | = [ 10.0.0.15/32 |

(232.1.1.1,10.0.0.12)

Layer 3 VPN / mVPN Network

JvwJo VPN Extranet ¢ Js I0S-XR: w>W9§ 2jpd Idow IJpwgss J Intranet MVRF
lJuo9,y0 1. w38 2jpd 1w IJpwess J Intranet MVRF

weoe oo ldpogss gds lelhs wozso |Jrou.u|_) lJeJws (RPF). sbog o3l |lJs VRF multicast
2IJo 09, Isuol o3l sgus Iu in order to w>w9,.§ multicast ey _9|z_.> VRF |Js |C) VREF. ould clesd Iu
sodds sles VRF |Js RPF Jeos, I multicast 2,36 0,9, 1Js g, VRF. JsJJ. sew o sdsu
purh puo2) 1o Idpogss pulel eds 229d wozse VRF IUgElo Lldpuwodod eds eozo PE.
ould bysdulu Juvelu vele lels worso IJpuwly Idedums (RPF) Bs Lwsld lehs wozso
IJeuwb IJeJyws (VRF).

1. cuwons 8less pedsple Idogzsoe (RIB) [Js. 03l seus 1o 1bysd po 9les VRF 1Jpe 0o,
VRF szele lo suwe bs U1 VRF - 1Jpuwcdod VRF. 9umsozdd 39 wluwesle
9bsws IJlwes)b sldousss) JJioslws lJpes6 JJdpuwly (RT).

2. J&é wogz IJpuwly (RPL) Ipuuewsé |Us. 903l sgos wele lehs wozse Idpuwh IJgduws
(RPF) v od pwsluws Idpuwl IJos e lebs wozse Idpuwl IJgduws (RPF) eds
lowegsle 1dess IdJlgudds (VRF) o/ls 1Jglzoé (B lbly T35 po 1deyss IJJluudds (VRF)).

Jl s99p p9zo PE Clebs IUledlu g0 puwly VPN. 31 od s pozo PE puwly VPN oo p9z0 PE Ces>
sloweg)o lJs VRF 1. OJl spdue o oss) wbiss VPN po VRF 1 1Js VRF 2 pzdsl. Jl sop el I3l
Iy 00ld puwly luwesybs o puuly 1Js 0309 1dpuuly po VRF 11Js VRF 2 pedsl eds eozo PE
o3l Jl Blu IJluwos,ls 1Js VRF 2 Jl seaw.

Soedd oo ldpogss vuele lebs wazse IJpuwly IJgduws (RPF). Hl90 slisel lglhs wozso



lJeuwl) IJgd s (RPF). JJds sgpd IJ;:,:, |Jp-;>f_>3 Juveds |Jwesloe: sgo i odyu lglbe
o9eso ldpuwl) IJedyws (RPF) oo pd VRF IUs 180 pu IJpuweo9od Ids [Jpuos, VRE. J3JY.
ould suwgs Juw unicast bysy Jdpuos) Is ldpuweded VRF back to IJe o>, VRF.

LMDT: Y0 U9JSE lJoo |.JroC;E_)) |.Jrouuro|6

sbb

$>&p Cisco 10S XE ls ol [Jwe,loe MVPN. B 1Jelsos: @p 10S (-XE) pglbbse Jozdsd
IJobods 1dgbzss MVPN. ssuuh Idsol oldésh 191Jesh 2. ssgp I0S-XR [duueslue wodyw
|.Jroé_bb|o.

IJesh 10 e, IJoszso slghs Ideszse Idbloys Jdww Idpwess (MVRF) 1dpeuos, eds zols
IJlgw o deld MVRF. o3l sgus lu IJ VRF (pu05, VRF) eds ps¢d PE puwele wirsy J IJ multicast
96 )9, lsuol Ubdde eds ez PE punzle w2 pe 1 poluve puntle ooso.

ol 1ds 1Juo9,6 2. 909 SEHu2 w399 2o IJow [dpwgss JJésh) 1.

T 10.0.0.13/32 |

‘ 8
w
-
L
&
N
4
multicast packets are
replicated in receiver zl8
o w
g MVRF S|
w
) S ET
Receiver 1 — Ll ey
/ &
| 10.0.04/32 | -

Source MVRF encapsulation

— ol
Recefver seﬁ 2 Source
( B .0.0.
| 10.0.0.11f32 l\.'l‘,l'} ‘?q.a [(10.0.0.12/32 |

Layer 3 VPN / mVPN Network

Jvwds VPN |dweslow 8Js I0S-XR: w8 @ 2jpo 1o IJpogss JEsh [Ypwesloe 1

1Ju29,6 2. w383 gjpd lJoe lJpwess JJésl) Extranet 1.

©ew 96 )9 I Idpeess IJuiwds IJipwlunss 9oumwegse gpdssé Jouwds IJpuo, MVRF.
IJésh 2t 990 IJpuwedod MVRF eJs Idpuo3, MVRF. o3l sgus Io IJ VRF (puuedod VRF)
eJs Idptoe PE puwele wéds» JId multicast 2,36 09 lsuol pvdde eds 1dpsgd PE puvele

wesd pe I poluwe puvele widso.

ol 1ds 1Juo9,6 3. 909 SEHu2 w9 2o IJww Idpeess JJésl) 2.
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multicast packets are
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Source MVRF encapsulation

Receiver MVRF encapsulation

Ip ., | 10.0.0.12/32
| 2
2 < / )

Layer 3 VPN / mVPN Network

Jvwdo VPN |Jwelue gds I0S-XR: w8 @ gjped IJoe Idpegss Jgsh [Yuwalow 2
lJuo9,6 3. wd 99 2ipd 1w Idpwess JJgsh Extranet 2.

o) Js o9y Idow U,oQ&) lJuvodo IJiwlu»§6 SO WUEdp Epdso -.‘J.._.UuJé lJeuo>) MVRF
3|.ququp MVRF. J3JdJ c Olo 2)98 py9) 1o [Jpogss ouwegse yoew Jpss &0 IJubl g
Vs lJuvedo IJeydjso.

ould gsh eldeed ozsu wsu gsh 15¢sh 2.

lJgsh 3: swp luwegsle MVRF JJdowd. suweidz IJpesed PE puwelz wéassy |J multicast 2,36
P29 pu e, VRF s 1Judd VRF. s89p p9zo Egress PE Clywod)le 298 p)9) IJoe
IJewess pu IJudd VRF IUs IJpuwoded VRF. Jl szess 03l IJudd MVRF gJs glzole 9lzos
IJeesd ldpde,06 wo.



1 10.0.0.13/32 |

]
w
e
multicast packets are mU|Fll235t p.3Ckets are
replicated in receiver <8 replicated in
MVRF § v transport MVRF
\ 5 o \
s —— o _;: —
s ] .
| 10.0.0.28/22 | . .

g

Layer 3 VPN / mVPN Network

Jubwwds VPN Extranet g Js I0S-XR: w8 3§ 2jpd lJoe IJpwess J Extranet ol ueésle VRF elde.
lJosd VRF

lJuo9,e 4. multicast )b x99 J I wesloe syveged VRF elde ldudd VRF.
ub)é glpd eds IUsgp
>ep lJesh 1

wew9s JIWs pdudle IJog) s gds sgp Slisp eJs RPL.

o8 p pdVle 1Jog s 1Jos ouuegse w9osded IJuuz)s IJluwluuss JJuo Idpeess (pJud
IJogrs® 0939 11) bbb |Jue,loe mVPN IJ8lkse eJs RIB.

>ep lJésh 2

UIEP 2PSE lJosuosle Idsgp IJBlsp eJs RPL 9ldsg e IJ8lisp edJs RIB: Gl oo ule _
lJoyvosle ldos ogwegse buwld _!ui;IJIQ lJepsd pe BGP (eJs yvesd ldpold wysosle 2
91159..). 030 IJIgs,y6 wigp IUgsh 2 Wb Lbys 8o gluos. s9uoe IJpeld 2.2 03l

loee oul g0 wlbyo glps 9oYssy JJwysosle IJpgodds: odasy waosdle mVPN Iz
Cisco 10S-XR

IJloeJs

Jlizb gdlele EX |3 Extranet ¢ Js b¢lJle RIB JJoo 1Jeogss (MRIB). o9, Os o) VRF
lJpuo) sldpuweged seds beldle Idoe [dpogss: geds 1Uglgolw.

pJS IJog s 0


/content/en/us/support/docs/ip/multicast/200512-Configure-mVPN-Profiles-within-Cisco-IOS.html
/content/en/us/support/docs/ip/multicast/200512-Configure-mVPN-Profiles-within-Cisco-IOS.html

SUWUEIP pJV IJog) s 0 psjo MDT Il e,)luoso: pg luvble Idoe Idpogss J PIM Bs Idzie
owedJes 9IJSEinsd (sl VRF).

S3&p 03l 1Jogosd 1Ugsh 19 2 (seldelds 3).

o&Hue 1Jue9yé 52,96 py9) Idoe lIdpoess vsu uvedle VRFE. oo VRF glgs IJs VRF glzs.
< W[\

el

e —
w
.
w
-
, 4 ; =,
vrf one vrf one
address-family ipv4 unicast addrass-family ipwd unicast
import route-target - e import route-target
65000:1 S8 65000:1
=¥
I gl :
axport route-target S| in export route-target
65000:1 w| S 65000:1
B

[ 10.0.0.14/32 |

10.0.0.15/32 |

ﬁ

(232.1.1.1,10.0.0.12)

Layer 3 VPN / mVPN Network

uwwdsé VPN Extranet g Js I0S-XR: pJ [Jog)s9 0 - 08§ gjpd lJoe 1Jpwess J Intranet
MVRF

pJV 059 1J 09,650 - w93 2jpd Idwe Idpeess Juvedo IUlow,ue MVRF

oubdsd Jpdu 1Jog s 0.

mul ticast-routing
vrf one
address-fam |y ipv4d
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-famly ipv4d
ssm range SSMrange-vrf-one
!
!
1

Jleb 1o pJd 1Jog s 0 09 pJd IJog s IUszss 1dss Jl sobdu ey pblb |e156 wozso



IJeuwb 1deduws (RPF).

! pu 3JdY spdud odssy iPJ ptlob |glo wozso lJpuwl) IJgduws (RPF) Jpdwd IJog o
0.

router pim
vrf one
address-famly ipv4
rpf topology route-policy profile-0
ssm range SSMrange-vrf-one
!
!

route-policy profile-0

set core-tree pimdefault
end- policy
1

sw39 25z 1l MRIB gJss pioz PE 1 Jpl sds:

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 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 MT 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

cuisy lehs wozse IUpuwly IJeduws (RPF) 1Us MDTONE. 905 iz )s ©956¢€ Ido Idpegss
(MDT) Jslz> po VRF.

RP/ 0/ 0/ CPUO: PEl#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 ndtone with rpf neighbor 10.0.0.2
Connect or: 65000: 1002: 10. 0. 0. 2, Next hop: 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 - 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 handle
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MoFE - MoFRR Enabl ed, MOoFS - 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

peld 1.1. 1Jgshy 1. IJpuo3y MVRF gdis Ipuwedwd MVRF

280 pJS 1o 01Jesh 11J38kse eds RIB. szw v oo Idpuwb s 1deuos, e929sl Bis
VRF 1J3lu0 wldpuucdod.

~]_10.0.0.13/32 ™,

/
o

vz/ET ar‘n!%f

.

vrf cne B
address—family ipvd unicast
import route-target
65000:1
1

" wrf one

address-family ipv4 unicast
import route-target
65000:1
65000: 5555

1

export route-target
65000:1

export route-target
65000:1
65000: 5555

ge0/0/0/1
i vz/esreor

| 10.0.0.0/32 |

10.0.0.15/32 |

(232.1.1.3,10.0.0.15)

0, [ 10.0.0.12/32

1’/‘;"- ;

Layer 3 VPN / mVPN Network

UiwJs VPN Extranet s 10S-XR: pJud IJog s 0 - 1Ugsh 18925 ldpussy MVRF gJs zols
IUlwedold MVRF

1096 6. 9,053 0 - 251 1. IJpuos, MVRF gJs ldeuwedod MVRF



29,22 1Jup9)6 6 1w e9zo PE. PE2 oy IUpsgd: sedo gu puwb IJpupsy po VRF 20909 1eu0s)
VRF. o route-target 65000:555. s w95 p9zo PE: PET. 1oz IUpuuble o 0308 1puul, o3l
IJs @35 VRF slzs. 1o we§od VRF.

Suwose JdJ po VRF 19 VRF 2 pJ0d IJog 50 0.

mul ti cast-routing
address-famly ipv4
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/0
enabl e
!
!
vrf one
address-famly ipv4d
interface G gabitEthernet0/0/0/1
enabl e
1
ndt source LoopbackO
ndt default ipv4d 239.1.1.1
!
!
vrf two
address-famly ipv4
interface G gabitEthernet0/0/0/2
enabl e
1
ndt source LoopbackO

ndt default ipv4d 239.1.1.2
!

router pim
address-famly ipv4d
ssmrange SSM range
!
vrf one
address-famly ipv4d
ssm range SSMrange-vrf-one
!
!
vrf two
address-famly ipv4d
ssm range SSMrange-vrf-two
!
!
1

Suedy Ingress PE Router. PE2. pwl) IUpe o>, pg route-target 65000:555. o ww9,> Egress PE
Router. PE1: o3l IJpouwsl) pg route-target 6500:555 |Js VRF One.

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



MbFE - 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 MDT 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

JsB s8)8 p9zo PE. PE1. Iy lehé wozso IUpuwly IJeduws (RPF) szw 1o wpse B lousy pu
VRF¢

Swd9 puwh [dow Uiab@ J BGP VPN4 W VRF 9lz> pod o3l

RP/ 0/ 0/ CPUO: PEl#show bgp vpnv4 unicast 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 SendTbl 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, |ocal 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

Swp ywb pps) ol ldpuwl) woyss Jigwdds VRF. sog, 9 PET eds guslu pzpsed oo
lJpwess IJpuweése J RD (wpss) IJpunh) 03l po ¢JId wzw g0 RD Ws z29J BGP Address-
family IPv4 MDT.

RP/ 0/ 0/ CPUO: PEl#show bgp i pv4 ndt 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 SendTbl 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 (nmetric 3) from10.0.0.4 (10.0.0.2)
Oigin I GP, local pref 100, valid, internal, best, group-best
Received Path I D 0, Local Path ID 1, version 6
Originator: 10.0.0.2, Custer list: 10.0.0.4
MDT group address: 239.1.1.2

eu9lu 1Upzp9esd 031 239.1.1.2 09 gu9lu lJpgpesgd |dpuwegse po Sod VRF |ouly. szuss JJ
920 PE. lUss souppw 03l 1dpszo PET. gJs 030 Ipzesesd IJos op odssuel Jeuslu pzesed
MDT IJlde,luss J VRF 2.

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, 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 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
Qut going 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

|IJ multicast sueg pd 2598 009, IJoduos) 19 91z pebsle MDT oo VRF [ools o szol 1Jesd;
JuwJo.

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, 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, 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, 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 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

Jl o9z 21J6 J (10.0.0.15. 232.1.1.3) gJss p>gJ PE. PE2. s VRF One. 31 Jl, VRF One 09295
208 £JS pozo PE. PE2 IUpsgJ.

Jbys86 IJwssde JJbys@e IJeuvewss |Js RIB os IJbs80 [Jpuwowss |Js RPL. 903l sgus
luwele uvsluws Idpush Jogss) lehs wozse Idpuwl IJgduwvs (RPF). Slee 1Jpcld 2.1 Jpold
eds uwsluws puwly lebs wozso IJpuwl) IdeJuus (RPF) olo.

peld 1.2, 1Ugsh 2. IJpuwedod MVRF gdis [Jpu03) MVRF

03l 09 IJuwog IU3lse eds 1Jpuw9sdss 1J8luyuss.

[ 10.00.43/32 |

=

vz/eretEon

- .
[ wrf one )
address-family ipv4 unicast

impert route-target

65000:1

i

(" wef one N
[ address-family ipvd4 unicast [

import route-target
65000:1
65000:3333

!

export route-target

-} ort route-target
e . 65000:1

65000:1 S

) [ geojojo/1
l vz/eereor

| 10.0.0.0/32 |

[(100.0.35/32 |

(232.1.1.4,10.0.0.15)

wvrf two \\/
address-family ipwvd unicast
import route-target

.0.0. &
[(10.0.0.12/32 \:“'p
:\,.‘;

1o s | 10.0.0.12/32

65000:2
10 } g
=g . 1 port route—targat u—— P
E 55000:2 .iﬂ
65000:3333

A

VPN Extranet g Js I0S-XR: pJb lJeg s 0 - 1Jg sl 2 Ipodds MVRF gds 1Jp 05, MVRF
w290 T pJS o uosu2 0-¢sh 2 1dpwedod MVRF eds 1dpuos, MVRF

Swp luwedsle IJpuuh-1dosd Jigvos)b puwhso po lde)ss IUJdlgvdds (VRF) [Js 1Je)ss
1l uwdds (VRF) slzs s IJpuwedod PE. PE3.

Sewle ldpesgd PE. pe2. boys8d pwldu luwelosds Os VRF gles (e gwedod VRF) subs) s
VRF |leulo (pue3) VRF) zos suege IJ RPF gds 1Jpesgd PE puwzle wgsss PE2.

IJzlse bo,l; PE3:



vrf one
address-fam |y ipv4 unicast
i mport route-target
65000: 1
65000: 3333
!
export route-target

65000: 1
!

IJzlse bo,l; 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
|

JI w9gs gles Jlgho wyjse o3l ldpuwly IJelow |Js BGP. sgdu 03l IJpuwl) Ws VRF 20 1Jpe 05,
VRF. suvodod pogo PE: PE3: 03l IJpuwl) Jivo Swpe Jledlu guo w9luubo p9zo PE. PE1. Vs
VRF 2 pg p9zo p9zo 65000:333 1Uss swp luwes,ybo lJs VRF glz> eds PE3. sdje lJpeuwl)
lJoloo Jloglz lelhs wogso Idpuwl) Idedws (RPF) gds p9zo PE PE2 1Je9z9> gws 1JpsEd.

Cuwoese 26 0,9, Idod IUpcess MDT oo VRF slzs Jews) [Juvods 1Iel guss.

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
Incom 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
Install ed 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) from 10.0.0.4 (10.0.0.2)
Recei ved Label 24006

Oigin IGP, netric O, local pref 100, valid, internal, best, group-best,

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

i mport - candi dat e,

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

See9s PE2 £Js slz0é Lols,ys Bs VRF One Jls¢ld MRIB. 91206 MDT 1Jglo6 « VRF One.

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, MbFS - 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 - 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

(10.0.0.15,232.1.1.4) 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

See9s PE2 £Js slzoé Lolsys s ol Wb VRF 2 JJIs¢ld MRIB. 99lzo0s MDT 1J¢l 06 o VRF One.

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: 00:18: 39
Incom ng Interface List
G gabitEt hernet0/0/0/2 Flags: A, Up: 00:18:39
Qut going 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

peld 1.3.1Ugsh) 3. sop luvedsle MVRF JJodJ



[' 10.0.0.13/32 [

|

.
ol N
= { wrf one )
- address-family ipv4 unicast
& import route-target
= 65000:3
< wrf one 1 !
address-family ipv4 unicast x| = export route-target
import route-target 2| w 65000:2
65000:1 gk £5000: 65000
65000: 65000 S| = !
' by e -
(100034732 | sxportiroukactarget. 10.0.0.15/32 |

4

(232.1.1.3,10.0.0.15)

J'q‘?'

10.0.0.12/32

. vxf transport vrf transport

address-family ipwd4 unicast address-family ipv;i unicast
Cimport route-target 1 impert route-target
65000: 65000 65000: 65000
1 !
export route-target export route-target —_—
65000: 65000 65000: 65000
' / ] /
S N

7

JvwJs VPN [Jwolue gds I0S-XR: pJud IJog s 0 - 1Jgsh 3 sop luvogsle IUodd MVRF

lJue9,0 8. pdd 1Jog)sd 0 - sop luwwgsle IUgsl) 3 A Transport MVRF

Jl szelz IJodd MVRF |Js Is 9lzole. 9pg 3dd: sdjp 1o sdso JJ Juse @) ould: odssy VRF.
sudysu BGP gudysy wozsoe IJoe IJpwgss godosy PIM JJpgze.

lJouvdsd pu esh 1 eds peoe pecpel sldodosu pu sl 2 eds pogd PE PE2.

IJ¢l>p bo,l; PET:

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
!

IJzlse bo,l; 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 ly 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 ipv4d 239.1.1.2
!
!

mul ti cast-routing

vrf transport

address-famly ipv4d
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, 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, 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 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 - 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
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, 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-default
* 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
Sew 1o $d9u punb 1deuos) pe 19l S wdJ VRF eds pozo Egress PE.

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.

Ingress PE. 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, 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 NMT 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, DI - Decapsulation Interface
El - Encapsul ation 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

peld 1.4, [dweslos peds

ould p9zo PE 9lz> Wb o9 b. 929> puwl JJE96 IS Idpuwedeod Ws IJe)yss IJdlgwdds
(VRF) 1J2lLo wldeuss, 08 ldecbdo sz ool Jdzd 1Gkse g e, 1dJlue]dis.

sle> ed lo sedds VRF sles (pue3) VRF) suwes)s IUpuvele otass po VRF leols (povedod
VRF) g0 bysd luwesle Ipoluve bysdg-0008.

-~ 1.0.013/32 |

o)
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

@

IJuveds 1Jghzss Juveds mMVPN gJs I0S-XR: pJud IJog) s 0 - jvods [Jpwasloe pedss
1Ju29,6 9. pd IJog s 0 - |Jwesluw peds

IJglsp bol; PE1:

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/ 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 - 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

(10.0.0.14,232.1.1.2) 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", |Pv4 Unicast, Table Id: 0xe0000011
Route nmetric 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
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 handle
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MoFE - MoFRR Enabl ed, MOoFS - 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

(10.0.0.14,232.1.1.2) RPF nbr: 10.1.14.14 Flags: RPF EX
Up: 00:03: 06
Incom ng Interface List
G gabitEthernet 0/0/0/2 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

pJ lJog s 14

Suweese Profile 14 MDT 1Jpduwe: ot luvble Idod IJpegss J MLDP G 1wl w 9howlJ
lubble BGP (IJgesd) Os IJoguiss (uvsld VRF).

S8 03l 1oy osud [Jgsh) 1.
SpJdu zed 1Ugsh 29 3 Jsgpdl wogs wozso.

oo 1Jueess 10 2,36 py9) o ldpwesrs osu uvodle VRF. oo VRF glzs |Js VRF glzs.

] 10.0.0.13/32 [
Ii" '
e [ ,
w
e
w
-
N \
y B p \
vrf one \ { vrf one !
address-family ipv4 unicast address-family ipv4 unicast
import route-target -] = import route-target
65000:1 S8 650001
Sl ]
] S|&
axport route-target % ™ export route-target
65000:1 w35 65000:1
- -
| 10.0.0.14/32 | l-i—'--ie—i- 10.0.0.15/32 |

Layer 3 VPN / mVPN Network



Ubods VPN Extranet g 10S-XR: pJod IUeg s 14 - 2,36 o9, Idod IUpoess wso gvodle
VRF

lJue9,6 10 Profile 14 - 2,6 oy9) IJod ldpwgss vsu yvodle VRF

Swa9 [le beld MRIB gJs péye PE 1 Jpl sds:

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

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 Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
El - Encapsul ation Interface, M - MDT Interface, LMIF - 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

(10.0.0.12,232.1.1.1) RPF nbr: 10.0.0.2 Flags: RPF
Up: 02:06: 44
Incom ng Interface List
Lndt 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 nei ghbor 10.0.0.2
Connector: 65000: 1002: 10. 0. 0.2, Nexthop: 10.0.0.2

router pim
vrf one
address-fam |y ipv4d
rpf topol ogy route-policy profile-14
ndt c-nulticast-routing bgp
|
ssmrange SSMrange-vrf-one
|
|

route-policy profile-14

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

!

pold 2.1, 1Jgsh 1. 1Jpuo>) MVRF gJds IJpvodod MVRF



1 _10.0.0.13/32 ™
w
e
w
4
w
=
z .,
vrf one vrf two
address-family ipv4 unicast address-family ipv4 unicast
import route-target = 5 import route-target
65000:1 S| = 65000:2
' S|® [
export route-target IR export route-target
65000:1 -] 65000: 2

[(10.0.0.18/32 | !

”

B 10.0.0.15/33 |

|

(232.1.1.3,10.0.0.15) S

Layer 3 VPN / mVPN Network

Sods VPN [J weploe g6 10S-XR: pJd 1Jegrsd 14 - 1Uzsly 1 1dpu05, MVRF gds zols
Ul wedold MVRF

lJuo9,yo 11 pdd wguosue 14 - sl 1 1dpuos) MVRF eds IJpuveoded MVRF
Sew wEssy lehs worso ldpuwl) Ideduws (RPF) eds Idpuwe§od VRF B 1dpweded PE.

odl wild vslole IUlgvos)b 9gldouess) Jel os wlduuwed e 9led 9,09p lousy pu lJu)le
IJlwe,luoss.

router pim
vrf one
address-famly ipv4
rpf topol ogy route-policy profile-14-extranet
mdt c-nul ticast-routing bgp
!
ssm range SSMrange-vrf-one
!
!
!
router pim
vrf two
address-fam |y ipv4d
rpf topol ogy route-policy profile-14
mdt c-nul ticast-routing bgp
!
ssmrange SSMrange-vrf-two

route-policy profile-14

set core-tree mdp-partitioned-p2nm
end- pol i cy
|



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-p2nmp
endi f
end- policy

ousy lehs wozse IUpuuly IJeduws (RPF) B VRF One Jezpoes Iwe Idpcgss 232.1.1.3 |Us
VRF Two.

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 - 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: EX
Up: 03:37:29
Qutgoing Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 03:37:29

pdlzbd: Jl ©9z> 9lz0s 91,6 JIbgld MRIB s VRF glgs. JI s9¢ o3l gds lels w9ozso zyds
e Idoslole.

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

pdlebd: sOuud lehs wozse ldpumb Igdus (RPF) O ldogzso Ideduus Ideduus
(VRF) Os IJegzsoe Ideduws Ideduws (PE) JJgge. Jl s9e) o3l eds lehsé wozso s
o9 Idoslule.

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 ID,
MD - MDT Decap, MI - MDT Threshold Crossed, MH - MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MoFE - 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, 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: 10.0.0.2 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

Jlzb I¢ 19lz06 ge0/0/0/1 s VRF sle».
pild 2.2, 1Jgsh 2. IJpgwedud MVRF gdis [Jpu03) MVRF

Jl spdo Josl lded IUg pd pu edIJ IJedlew voslole 1Jlgses)s sldouoss) Jiesld 1euwl I
pu eJlJ wEssy wusluws Ipuwl IJpuuedrps pu Swd lebs wazse IJpuwly IJeJuvs (RPF)
Bdb.

ould g>g6 ouulg_g eds !uok.Jla !El)f'i wgso lJpuwl) IJE_GJ_u.uL__s (RPF) ng e9zo PE 1J¢gl o
wldpstd. 1Ugses 1o suosd bysd wwldo luwolosds Os ldpuvodod VRF 95090 [Us
lJpeo>) VRF gds 1Upsgd PE puwgle widso.

sedu lJpuwl) IJeloo guslo Idpuos) Bs IJpuwoded VRF. sop wpss) 03l 1Jeuwl) IJelow
lawesle p9ze 238> B8 S BGP ros spdu wess) o3l Ideuh pu wbuw 1wl Idegdu
guo Vs 1Jpuos) VRF. 903l seldbs [pwas)b Idpuwh IJelow po ldpuweded VRF gds 1dpesed
PE |Js lJpuvedwd VRF 1UglLo wpszole PE IJIR)s Idos cogvew Bs luoslh wozse.

[ 1000.13/32 |

i )
|} A
w
L
w
) £
P B e
Irf vrf one X f” vrf cne A
at_iﬂrasit-famil‘{ftip"‘t“ﬂlﬂﬂ—"t address-family ipvd unicast
1n!:or ‘IDU Le=Large! -] = import route-target
6500021 Sle 65000:1
65000: 6666 2| w i
f 2 &
o Sl export route-target
ot - = e = .
6500021 . | ps
G N e e [(10.0.0.35/32 |

. U
==
‘ Ly, 29

(232.1.1.4,10.0.0.15)

ﬁrf one
address-family ipvd unicast
import route-target

.0.0. n
[(1010.0.11/32 x_“p
:\,.‘;

6500021
A0 1
—g— - export route-policy export-policy-extranet
ﬁ export route-target
65000:1

/
4

VPN Extranet gJ.s I0S-XR: pJus lJeg 80 14 - 1Jgs), 2 1pedds MVRF eds IJp 03, MVRF

IJuo9)6 12 pJd céosuo 14 - 26l 2 1deedds MVRF gJs IJpuo5, MVRF



IJzlse bo,l; 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-policy
|

extcomunity-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", |IPv4 Unicast, Table Id: 0xe0000011

Route metric 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 gabi t Ethernet0/0/0/2 with rpf neighbor 10.2.15.15

Sy Egress PE pul) BGP pg wessw IJ'ouulJ-IJox..") eds IJp>gd PE.

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 SendTbl Ver
Speaker 8 8
Last Modified: Nov 20 13:49:49.569 for 04:51:19
Paths: (1 available, 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 (netric 3) from10.0.0.4 (10.0.0.2)
Recei ved Label 24003
Oigin inconplete, netric O, |ocal pref 100, valid, internal, best, group-best, inport-
candi date, inmported
Received Path I D 0, Local Path ID 1, version 8
Ext ended conmunity: VRF Route |nport: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

sodds etz pe Iesgd uozse RPF 1Us IUpsed pe. W IJpuos, VRF. VRF gles.

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 neighbor 10.0.0.2
Connector: 65000: 1002: 10. 0. 0. 2, Nexthop: 10.0.0.2

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 - 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 - 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: 10.0.0.2 Flags: RPF
Up: 04:54:24
Incom ng Interface List
Lndtone Flags: A LM, Up: 00:05: 48
Qutgoing Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 04:54:24

Swodds [Jpesgd pe lJb¢ldle extranet Ws gds 2> ywdle IJpuos) sldpuvede VRF. oo, VREF:

RP/ 0/ 0/ CPUO: PE2#show nmrib vrf two 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, 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, 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: 10.2.15.15 Flags: RPF EX
Up: 00: 06: 36
Incom ng Interface List
G gabitEthernet 0/ 0/ 0/ 2 Flags: A, Up: 00:06: 36
Qut going Interface List
Lmdt one Flags: F LM EX TR, Up: 00:06: 36

2005 IJluwedold VRF:

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
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 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
Lndtone Flags: F LM TR, Up: 00:06: 28

peld 2.3. 1Ugsh) 3. sop luvedsle MVRF JJodJ



vrf one

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

export route-target
65000:1

!

-

10.0.0.14/32

[’\

e
w P
= { wvrf one
- address-family ipv4 unicast
& import route-target
65000:3
!
= 8 export route-target
S|w 65000:2
2R 65000: 65000
B/ & '
i
&

10.0.0.15/32 |

i

!

!

o

‘address-family ipv4 unicast
z import route-t e,
65000: 65000

t route-target
65000: 65000

two
(232.1.1.3,10.0.0.15) s
s,

vef t t
address-family ipv4 unicast
~ import route-target
65000: 65000
!
export route-target
65000: 65000
]
S 4

Jvwdo VPN |Jwoloe gds 10S-XR: pdud 1Jog)sd 14 - 1Jgsl) 3 sop luwegsle MVRF

Jdousd

IJ29,6 13 Profile 14 - 1Jgsly 3 sop luwsésle MVRF JJodd

Jl seolz IJodd VRF |Us Is slzole. 9pg 3J9: sdjp o sIso IJ Lvse Tg) ould: oIdosu VRF.
sudysu BGP: gudysy wozse lJod IJpogss godosy PIM JJdpsgo.

IJoubvdsd pu gsh 1 eds pioz pe: pel sldodaso pu ¢sh 2 eds pagd PE PE2. IJ¢gle bl

PE1:

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

65000: 65000
!

router bgp 65000

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

mul ticast-routing

vrf one

address-fam |y ipv4d
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 ipv4
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
nmdt c-nmul ticast-routing bgp
1
ssm range SSMrange-vrf-one
!
!
vrf transport
address-famly ipv4d
rpf topol ogy route-policy profile-14
ndt c-nmul ticast-routing bgp
1

ssmrange SSMrange-vrf-transport
!

IJzlse bo,l; 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
1

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 ipv4
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 ipv4d
rpf topol ogy route-policy profile-14
ndt 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 ipv4
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 - 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

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

pdlebd: Jl &9z 91206 91,58 JIbgld MRIB G.s VRF glzs. JI s8¢ 03l gJs lehsé wozso 2, Js
ea9 IJoslule.

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

pllebd: souud lghs wozse ldpuwl IJgdus (RPF) Os Idogzso Idedus Ideduus
(VRF) W ldogzsoe IJeduws 1dedums (PE) JJeuge. Jl 9oy odl eds lehs wozso 2yds
P9 Ideslole.

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, 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 - Encapsul ation 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
I ncom 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 - 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 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, 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
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 nbr: 10.2.15.15 Flags: RPF EX
Up: 00: 25: 55
Incom ng Interface List
G gabi t Et hernet0/0/0/2 Flags: A, Up: 00:25:55
Qut going Interface List
Lmdttransport Flags: F LM EX TR, Up: 00:25:55

pold 2.4, Y woslue peds

~] 10.0.0.13f32
w
—f——
w
4
vef one <
address-—family ipv4 unicast 4
import route-target
65000:1
65000:2 -
1l | e
| &
export route-target 21| =
65000:1 S
! @0
&

10.0.0.15/32 |

(232.1.1.2,10.0.0.14)

' address-family ipvd unicast
“~_import route-target
TE5000:2
1

export route-target
65000:2
L]

IJuibods IJghzss Juvwds MVPN s 10S-XR: pJd lJeg s 14 - Iduvods 1Jghzsé
lJpedso

IJLo9,6 14 Profile 14 - |dueslo peds

Sew lovosob puvly 1dpuos, po VRF IJpuoo) [Js VRF Ipgwe§od.

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

65000: 1
!

vrf two
address-fanmily 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 advertising 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, 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: 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 nrib 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 |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, 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

(10.0.0.14,232.1.1.2) RPF nbr: 10.1.14.14 Flags: RPF EX
Up: 00:02: 47



Incom ng Interface List
G gabitEt hernet0/0/0/2 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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