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= 203.0.1131
3 10.2.1.8 5

Receiver
Source BGP IPv4 mypn
BGP IPv4 Multicast

/\

010, 0700 0/0R OROJON 0/00 0/0/0 0/0R 0F0/0N Q00D OO0 00R 0
“_ri e P e y:
10.1.1, %‘; % 1 ‘3-@ nt—;-a:ea 7 ﬁ'aﬂl.‘ I'm
cEl PE1 C-PE1 c PE2 P3 PE2 CE2
CABAREAT | | 0001z 1010043 00014 1010015 | | 1010018 1010017

= B
mLDP PN

¥4

AR, REROEBEITMLDP, A& OMEEEITPIM, Eitt , AAPIMEIREImLDPE LY IR SR
PR 2R FEBRPIMERSMLDP |, 2T,

R AEARC-PE2L | REEZEABIGPEMH. IGPHEISIS, MREBEEREN , A2 AHHFL
BRPFAS A IS MP1MIISISK fH. MBREEET  AIRPFEAK , RAREPIMBEREK. &5
SEC-PE2EHERA10.2.1.8BERPF , X {FHE r'JMDTﬂE;E'_':RPF Eo iEAUARERmMLDP,
P2MP=;IRFIMDT,

BRFREMEASAFI2, AT , RIEHEBGPHEAMAAF 288H., Eit , BRI HEF(C-
PE2)RY IRt it ZBGP SAFI Z%EE(show route ipv4 multicast). JREIRPFI5 F]MDT [z

EFSAFI 28 E &RPF , MREFMBRNVRPFEREASAFI 2, EEKE 2 M AT B RRIRPFE
FSAFI 2, ,HJ:F‘@:J’EKDPEE’JRPF Bl anVPNAR . R SAFI 21§ FTERPFEBIBSAFI 21T,
EEH"\/\HEQHASAFIZEP B APERS IS IRPF A By, EEMNGS4EN , &0 LA tErouter
rib ™ 8% Erump always-repllcateupno RAERESEEP RFENRPFNPERBHHRPF S AT
, FTBAE A BL Brump always-replicate i S ELEFARDEE , WERELHMEPRRMNEBFERN
#WAPERS S, Mtk — 38 , MR8 R BI[E ASAFI 1$1/7BGP , BItSAFI 18T REFHE , BIiE
ErERESLIPEHR S RISAFI 2 RIBF |, RMAHLEHbF AL EE,
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tEBIR,
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EREAEHFNEE,
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router rib
address-famly ipv4
runp al ways-replicate
!
rout e- policy gl obal -one
set core-tree m dp-default
end- policy
1
rout e-policy sources-in-1SlI'S
if destination in (10.2.1.0/24) then
pass
endi f
end- policy

!
router isis 1
is-type level-1
net 49.0001. 0000. 0000. 0003. 00
address-fam |y ipv4 unicast
metric-style wide
mpl s traffic-eng level -1
mpls traffic-eng router-id LoopbackO
!
i nterface LoopbackO
address-fam |y ipv4 unicast
!
address-fam |y ipv4 nulticast
!
!
interface G gabitEthernet0/0/0/0
address-fam |y ipv4 unicast
!
address-fam |y ipv4 nulticast
!
!
interface G gabitEthernet0/0/0/1
address-fam |y ipv4 unicast
!
address-fam |y ipv4 nulticast
!
!
1
router bgp 1
address-fam |y ipv4 unicast
!
address-fam |y ipv4 nulticast
redi stribute connected route-policy | oopback
redistribute isis 1 route-policy sources-in-1SIS
!
address-fam |y ipv4 nvpn
gl obal -t abl e-nul ti cast
!
nei ghbor 10.100.1.5
renote-as 1
updat e- sour ce LoopbackO
address-fam |y ipv4 nulticast
next - hop- sel f
!
address-fam |y ipv4 nvpn
!
!
npls I dp
m dp
address-famly ipv4d



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

AR BT EEMEFAMLDP , MAREAMLDPEITCTM, FEXMNERSEFEA
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H¥E , BAEHERBGP T RUASAFI 2
REMEHE R

- B, BREANSEFEroute-type 188 H.

- BRBAIBZOFHIZOE, EEEMLDP, BE , MLDPETREBLEE ? REMLDPERERE
FEFERRMDT R AT 88V ERIMDT,

- REBGPH IR H,

- BELHORAKHASE EPRPF,

- BEEREHSELBGP ( BRAHEBI6GNT7 ) PHCHEEE S,

PN 2T

ADBREAHZI EVEONE LMt T Ho.

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

IP Multicast Routing Information Base

Entry flags: L - Dommin-Local Source, E - External Source to the Donain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MI - MDT Threshold Crossed, MH - MDT interface handl e
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 - nlLDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MDT Interface

(10.2.1.8,203.0.113.1) RPF nbr: 10.1.2.2 Flags: RPF
Up: 00:08:58
Incom ng Interface List
G gabitEthernet0/0/0/1 Flags: A, Up: 00:08:58
Qutgoing Interface List
Lndt default Flags: F LM M\, Up: 00:08:58

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

IP Multicast Forwarding Information Base

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

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

MH - MDT interface handle, CD - Conditional Decap,

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

MoFE - MOFRR Enabl ed, MoFS - MoFRR State, X VXLAN

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

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



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

Fl ags:

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

Codes: C - connected, S - static, R- RIP, B- BG, (> - Diversion path
D- BEIGRP, EX - EIGRP external, O- OSPF, |A - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - 1SS, L1 - IS 1Slevel-1, L2 - IS 1S level-2
ia - IS-ISinter area, su - IS 1S summary null, * - candidate default
U - per-user static route, o - ODR L - local, G - DAGR | - LISP
A - access/subscriber, a - Application route
M- mobile route, r - RPL, (!) - FRR Backup path
Gateway of l|ast resort is not set
i L1 10.1.1.0/24 [255/20] via 10.1.2.2, 1d21h, G gabitEthernet0/0/0/1
C 10.1.2.0/24 is directly connected, 1d21h, G gabitEthernet0/0/0/1
L 10.1.2.3/32 is directly connected, 3d19h, G gabitEthernet0/0/0/1
i L1 10.1.3.0/24 [115/20] via 10.1.3.4, 3d13h, G gabitEthernet0/0/0/0
L 10.1.3.3/32 is directly connected, 3d19h, G gabitEthernet0/0/0/0
i L1 10.1.4.0/24 [115/20] via 10.1.3.4, 3d13h, G gabitEthernet0/0/0/0
i L1 10.1.5.0/24 [115/30] via 10.1.3.4, 3dl12h, G gabitEthernet0/0/0/0
i L1 10.1.6.0/24 [255/40] via 10.1.3.4, 1d21h, G gabitEthernet0/0/0/0
i L1 10.2.1.0/24 [255/30] via 10.1.2.2, 1d21h, G gabitEthernet0/0/0/1
i L1 10.2.2.0/24 [255/50] via 10.1.3.4, 1d21h, G gabitEthernet0/0/0/0
i L1 10.100.1.1/32 [255/30] via 10.1.2.2, 1d21h, G gabitEthernet0/0/0/1
i L1 10.100.1.2/32 [255/20] via 10.1.2.2, 1d21h, G gabitEthernet0/0/0/1
L 10.100.1.3/32 is directly connected, 1d21h, LoopbackO
i L1 10.100.1.4/32 [115/20] via 10.1.3.4, 3d13h, G gabitEthernet0/0/0/0
i L1 10.100.1.5/32 [115/30] via 10.1.3.4, 3d12h, G gabitEthernet0/0/0/0
i L1 10.100.1.6/32 [255/40] via 10.1.3.4, 1d21h, G gabitEthernet0/0/0/0
i L1 10.100.1.7/32 [255/50] via 10.1.3.4, 1d21h, G gabitEthernet0/0/0/0
RP/ 0/ 0/ CPUO: C- PE1#show pim rpf 10.2.1.8
Tabl e: | Pv4-Milticast-default

* 10.2.1.8/32 [255/30]

via G gabitEthernet0/0/0/1 with rpf neighbor 10.1.2.2

WHR IR EER

HRIREH , VRF Route-Import ECHSource-AS ECEREIPVAEESRBBFZE., EERIPVAZE
ExER

RP/ 0/ 0/ CPUO: C- PE2#show bgp i pv4 mnul ticast 10.2.1.0/24
BGP routing table entry for 10.2.1.0/24
Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 32 32
Last Modified: Sep 12 08: 34:56.441 for 15:09:58



Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
10.100.1.3 (netric 30) from 10.100.1.3 (10.100.1.3)
Oigin inconplete, netric 30, |ocal pref 100, valid, internal, best, group-best
Received Path I D 0, Local Path ID 1, version 32
Ext ended conmunity: VRF Route |nport:10.100.1.3:0 Source AS:1:0

5 mnREHRAEAMERVRF RI ECFIRAS ECREE |, Bl N2 AR AEE FHRPFS KB,

B R B L TECKRYRAI :

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

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

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

At , RPF&B :

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

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

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

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

Non-stop routing is enabl ed

BGP table state: Active

Table 1D 0x0 RD version: O

BGP main routing table version 56

BGP NSR Initial initsync version 4 (Reached)

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

G obal table nulticast is enabled

BGP scan interval 60 secs

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

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

Net wor k Next Hop Metric LocPrf Wight Path
Rout e Di stinguisher: 0:0:0
*>j[1] [ 10. 100. 1. 3]/ 40 10.100.1.3 100

o O

*> [1][10.100.1.5]/40 0.0.0.0



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

10.100. 1. 3 100 0 i
*> [7][0:0:0][1][32][10.2.1.8][32][203.0.113.1]/184
0.0.0.0 0 i

Processed 4 prefixes, 4 paths

Al fE A BB Frd all-zero-rdiE Efn T . ABRBERIIEEE£TRDWIEE,

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

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

Non-stop routing is enabl ed

BGP table state: Active

Table 1D 0x0 RD version: 0O

BGP main routing table version 56

BGP NSR Initial initsync version 4 (Reached)

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

G obal table nulticast is enabled

BGP scan interval 60 secs

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

Oigin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Metric LocPrf Weight Path
Rout e Di stinguisher: 0:0:0
*>j [1][10. 100. 1. 3]/ 40 10.100.1.3 100 0
*> [1][10.100.1.5]/40 0.0.0.0 0i
*>i [3][32][10.2.1.8][32][203.0.113.1][10.100.1.3]/120
10.100.1.3 100 0
*> [7][0:0:0][1][32][10.2.1.8][32][203.0.113.1]/184
0.0.0.0 0i

Processed 4 prefixes, 4 paths

1388 A

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

BGP routing table entry for [1][10.100.1.3]/40, Route Distinguisher: 0:0:0
Ver si ons:
Process bRI B/ RIB SendThbl Ver
Speaker 43 43
Last Modified: Sep 8 07:42:43.786 for 1d17h
Paths: (1 available, best #1, not advertised to EBGP peer)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
10.100.1.3 (netric 30) from 10.100.1.3 (10.100.1.3)
Oigin I GP, local pref 100, valid, internal, best, group-best, inport-candidate,
Received Path I D 0, Local Path ID 1, version 43
Conmuni ty: no-export
Ext ended conmunity: RT:1:1
PMBI: flags 0x00, type 2, label O, ID 0x060001040a640103000701000400000001
Source AFl: IPv4 MVPN, Source VRF: default, Source Route Distinguisher: 0:0:0

PMSIE #H5 :

i mported



PMSI : ££550x00 , #7512 , £ #0,ID 0x060001040a640103000701000400000001

+— AT HEBHPMSIA

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

ERMDTEIBR B C-PE1RIEE R B3 ADER B 8 HiFA 5%

RP/ 0/ 0/ CPUO: C- PE2#show bgp ipv4 nvpn rd all-zero-rd [3][32][10.2.1.8]
[32][203.0.113.1][10.100. 1. 3]/120

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

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

Last Modified: Sep 10 00:51:52.786 for 00: 04: 57
Paths: (1 available, best #1, not advertised to EBGP peer)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
10.100.1.3 (netric 30) from 10.100.1.3 (10.100.1.3)
Oigin I GP, local pref 100, valid, internal, best, group-best, inport-candidate, inported
Received Path I D 0, Local Path ID 1, version 56
Conmuni ty: no-export
Ext ended conmunity: RT:1:1
PMBI: flags 0x00, type 2, label O, ID 0x060001040a640103000701000400000007
Source AFl: |Pv4 MVPN, Source VRF: default, Source Route Distinguisher: 0:0:0

FRISHIPMSIE R £ B LSPREBIFR AT, REBIHERARLERMMDTHMLDPERERE

PMSI : £550x00 , & 512 , #%0,1D 0x060001040a640103000701000400000007

+— AT EBHPMSIA

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

FRATENGS , BalREm APEESENEBERMDTHRE., FEXE , E
B HRBVRF,

GT™M , At T~—

ﬁlm

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

Core MDT Cache Max DI P Local VRF Routes
Identifier Sour ce Count Agg Entry Using Cache
[global -id 7] 10.100.1. 3 1 255 N N 1



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

Core Source Cust (Source, G oup) Core Data Expires
10. 100. 1.3 (10.2.1.8, 203.0.113.1) [global -id 7] never
B FH B B 7 REHRPMSI:

RP/ 0/ 0/ CPUO: C- PE2#show bgp i pv4 mvpn rd all-zero-rd
[7][0:0:0][1][32][10.2.1.8][32][203.0.113.1]/184

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

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

Last Modified: Sep 10 00:51:51.786 for 00:07: 37
Paths: (1 avail able, best #1)
Advertised to peers (in unique update groups):
10.100.1.3
Path #1: Received by speaker 0
Advertised to peers (in unique update groups):
10.100.1.3
Loca
0.0.0.0 fromO0.0.0.0 (10.100.1.5)
Oigin I GP, local pref 100, valid, redistributed, best, group-best, inport-candidate
Received Path ID 0, Local Path ID 1, version 52
Ext ended conmmunity: RT:10.100.1.3:0

RTHRH LFPER M. 2EMEESMUR DFPERIPHEL, WRGTM , At EEEMARER
0o

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

IP Multicast Routing Information Base

Entry flags: L - Domain-Local Source, E - External Source to the Donain,
C - Directly-Connected Check, S - Signal, 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, MI - MDT Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface
IRM - IR MDT Interface

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

BANEXABRZLMAN H,



RP/ 0/ 0/ CPUO: C- PE2#show nfib route 203.0.113.1 10.2.1.8

I P Multicast Forwarding Information Base

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

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

MH - MDT interface handle, CD - Conditional Decap,

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

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

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

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

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

MESAF| 288 :

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

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

Gateway of last resort is not set

i L1 10.1.2.0/24 [115/30] via 10.1.4.4, 3dl12h, G gabitEthernet0/0/0/1
i L1 10.1.3.0/24 [115/20] via 10.1.4.4, 3dl12h, G gabitEthernet0/0/0/1
C 10.1.4.0/24 is directly connected, 1d21h, G gabitEthernet0/0/0/1
L 10.1.4.5/32 is directly connected, 3d12h, G gabitEthernet0/0/0/1
C 10.1.5.0/24 is directly connected, 1d21h, G gabitEthernet0/0/0/0
L 10.1.5.5/32 is directly connected, 3d12h, G gabitEthernet0/0/0/0
B 10.2.1.0/24 [200/30] via 10.100.1.3, 1di7h

L1 10.100.1.3/32 [115/30] via 10.1.4.4, 3d12h, G gabitEthernet0/0/0/1
L1 10.100.1.4/32 [115/20] via 10.1.4.4, 3d12h, G gabitEthernet0/0/0/1
L 10.100.1.5/32 is directly connected, 1d21h, LoopbackO

IR, RIRMEEHRSAFI 2 ( LAAF IPvAZEEEF ) , EATHMARIB AF IPv4Z B EIEF,

3

AR, T—3=210.100.1.3 , EIC-PE1HIRE , H A HES TR HEIBGP FAF ipv4#EE T E
Anext-hop-self,



RP/ 0/ 0/ CPUO: C- PE2#show bgp ipv4 nulticast 10.2.1.0/24
BGP routing table entry for 10.2.1.0/24

Ver si ons:
Process bRI B/ RI B SendTbl Ver
Speaker 34 34

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

FRHRPFIEMELMAtN E R E EWPIMBE. EIPv4Z BEIXRPHITRPF,

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

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

BEAQR R HRREHRER SPERARR.

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

MVPN Provi der Edge Router information

PE Address : 10.100.1.3 (0x1071da64)

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

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

bgp_i _pmsi: 1,0/0 , bgp_ns_pnsi/Leaf-ad: 0/0, bgp_bidir_pnsi: 0, renote_bgp_bidir_pmsi: O,
PMSIs: | 0x106a2d50, 0x0, MS 0xO, Bidir Local: 0xO, Renpte: O0x0, BSKR/ Leaf-ad 0x0/0, Autorp-
di sc/ Leaf -ad 0x0/0, Autorp-ann/Leaf-ad 0x0/0

IIDs: 1/6: 0x1/0x0, B/R 0x0/0x0, Ms: 0x0, B/ A/ A: 0x0/0x0/0x0

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

Inclusive PMSI(I-PMSI) & 1£ 3848

AT AR B {EP2MP mLDP% B , EfIEmLDPE B E 4 #Y %1 {E:8 57 3% H 25 2 B R T EXMDT,



BEA—{EUC-PE1ERERMDTRIP2MP mLDP{& B .

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

LSMID Type Root Up Down Decoded Opaque Val ue
0x00007 P2MP 10.100.1.3 1 1 [gl obal -id 1]
0x00008 P2MP 10.100.1.5 0 2 [gl obal -id 1]
0x0000B P2MP 10.100.1.3 1 1 [gl obal -id 7]

w12 : REME205EBMDT - P2MP-TE - BGP-AD - PIM - C-mcastfE %

EERRPIMEEMEL, BE , UEBEP2MP TE, BERKREABBRE. BiniEHR2EBBGP
ADEBRM, BRHIE S — 1ITHZJET£B’$,E B ERERPIM. FFE M5,

f=d
?3 10.2.1.8 203.0.13.1 é;;

Receiver
Source
BGP IPvd mvpn
BGP IPvd Multicast

N

0/0/08 000N fOr0D 0/0M0N 00 0/oMoN /000 0VDIoN 0500, 0o

00 000G 0705 040, (0/0/0 0/0/0/1 T o 1
e T tqi 55 w%:—:;z;—g;—.-».;f:; =<
1018 k] 10122 181232 4 p— 1m1ss 10188 ) —a "0iss w22y 5

PE1 PEZ CEZ2
[ [ -1 5 % [Fapaooaz [ 1% Tl B LAl [l A LA [FAooNs L [k e B

P P2MP TE PiM

@5

L)

T REFKARNEE

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

address-fanily ipv4

runp al ways-replicate

|

!
line default

ti mestanp disabl e
exec-timeout 0 O

|
i pv4 unnunbered npls traffic-eng LoopbackO
interface LoopbackO



i pv4 address 10.100.1.3 255. 255. 255. 255

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

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

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

nterface G gabitEthernet0/0/0/2
shut down

nterface G gabitEthernet0/0/0/3
shut down

nterface G gabitEthernet0/0/0/4
shut down

nterface G gabitEthernet0/0/0/5
shut down

nterface G gabitEthernet0/0/0/6
shut down

nterface G gabitEthernet0/0/0/7
shut down

nterface G gabitEthernet0/0/0/8
shut down
!
rout e-policy | oopback
if destination in (10.100.1.3/32) then
pass
endi f
end- policy
|
rout e- policy gl obal -one
set core-tree p2np-te-default
end- policy
!
rout e-policy sources-in-1SlI'S
if destination in (10.2.1.0/24) then
pass
endi f
end- policy
!
router isis 1
is-type level-1
net 49.0001. 0000. 0000. 0003. 00
address-fam |y ipv4 unicast
nmetric-style w de
mpl s traffic-eng level -1
mpls traffic-eng router-id LoopbackO
!
i nterface LoopbackO
address-fam |y ipv4 unicast
!
address-fanmily ipv4 nulticast
!
!
interface G gabitEthernet0/0/0/0



address-fam |y ipv4 unicast

!
address-fanmily ipv4 nulticast

!

!

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

!
address-fanmily ipv4 nulticast

!

!

!
router bgp 1

address-fam |y ipv4 unicast

!

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

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

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

!

nei ghbor 10.100.1.5

renote-as 1

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

next - hop- sel f

!

address-fam |y ipv4 nvpn

!

!
1
npl s oam
!
rsvp

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

!

interface G gabitEthernet0/0/0/1
bandwi dt h 1000000

!
!
mpls traffic-eng

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

!

!

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

!

!

aut o-tunnel p2np

tunnel -id mn 1000 max 2000

!
1

npls I dp

| og

nei ghbor

!

m dp

| oggi ng notifications
address-famly ipv4d
ri b unicast-al ways



!
!
router-id 10.100.1.3
address-famly ipv4
!
interface G gabitEthernet0/0/0/0
address-famly ipv4
!
!
interface G gabitEthernet0/0/0/1
address-famly ipv4
!
!
!
mul ti cast-routing
address-fanmily ipv4
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/1
enabl e
!
ndt source LoopbackO
export-rt 1:1
inmport-rt 1:1
bgp auto-di scovery p2np-te
!
mdt default p2np-te
mdt data p2nmp-te 100 i mredi ate-switch
!
1
router pim
address-famly ipv4
rpf topol ogy route-policy global-one
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/1
!
!

SR A
BRARREHES

BERD all-zeroR2 B BT, A THEEENP2MP TERRENP2MP TE , BAB BB H ALK ERE,

RP/ 0/ 0/ CPUQ: C- PE1#show bgp i pv4 nvpn rd all-zero-rd
BGP router identifier 10.100.1.3, local AS nunber 1
BGP generic scan interval 60 secs

Non-stop routing is enabl ed

BGP table state: Active

Table 1D 0x0 RD version: 0O

BGP main routing table version 140

BGP NSR Initial initsync version 4 (Reached)

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

A obal table nulticast is enabled

BGP scan interval 60 secs

Status codes: s suppressed, d danped, h history, * valid, > best



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

o o

Processed 2 prefixes, 2 paths

AR ER R 1EE

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

BGP routing table entry for [1][10.100.1.5]/40, Route Distinguisher: 0:0:0
Ver si ons:
Process bRI B/ RIB SendThbl Ver
Speaker 135 135
Last Modified: Sep 12 08:21:42.207 for 00:20:14
Paths: (1 available, best #1, not advertised to EBGP peer)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
10.100.1.5 (netric 30) from 10.100.1.5 (10.100.1.5)
Oigin IGP, local pref 100, valid, internal, best, group-best, inport-candidate, inported
Received Path ID 0, Local Path ID 1, version 135
Conmuni ty: no-export
Ext ended community: RT:1:1
PMSI: flags Ox00, type 1, label O, I D 0x000003e8000003e80a640105
Source AFl: | Pv4d MPN, Source VRF: default, Source Route Distinguisher: 0:0:0

MEMDTHERRE LHPIMARE -

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

PI M nei ghbors in VRF defaul t

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

Nei ghbor Address Interface Upti e Expires DR pri Fl ags
10.1.2.2 G gabi t Et hernet 0/ 0/ 0/ 1 6d02h 00:01:16 1 B

10.1. 2. 3* G gabi t Et hernet 0/ 0/ 0/ 1 6d02h 00:01:15 1 (DR) B E

10. 100. 1. 3* LoopbackO 6d02h 00:01:32 1 (DR) B E

10. 100. 1. 3* Trdt def aul t 00:36:21 00:01:40 1

10.100.1.5 Tndt def aul t 00: 17:37 00:01:26 1 (DR)

BMEMRIBEH, EHAESAERTmt:

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

IP Multicast Routing Information Base

Entry flags: L - Dommin-Local Source, E - External Source to the Donain,
C - Directly-Connected Check, S - Signal, IA- Inherit Accept,
IF - Inherit From D - Drop, ME - MDT Encap, EID - Encap ID,



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

CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
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

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

BRESEIEFARHR[ESHFE —EP2MP TERSEE A HiREE H 2R

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

Tunnel LSP Desti nation Sour ce FRR LSP Path

Name ID Addr ess Address State State Role Prot
Atunnel - nte1001 10004 10.100.1.5 10.100. 1.3 up Inact Head
auto_C-PE2_nt 1000 10005 10.100.1.3 10.100.1.5 up Inact Tail

A = automatically created P2MP t unnel

@3 Data MDT# , RIS AEBISH4EH :

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

BGP router identifier 10.100.1.3, local AS nunmber 1
BGP generic scan interval 60 secs

Non-stop routing is enabl ed

BGP table state: Active

Table 1D 0x0 RD version: O

BGP main routing table version 143

BGP NSR Initial initsync version 4 (Reached)

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

G obal table nulticast is enabled

BGP scan interval 60 secs

Status codes: s suppressed, d danped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard
Oigin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Metric LocPrf Weight Path
Rout e Di stinguisher: 0:0:0

*> [1][10.100. 1. 3]/40 0.0.0.0 0
*>i [1][ 10. 100. 1. 5]/ 40 10.100.1.5 100 0
*> [3][32][10.2.1.8][32][203.0.113. 1][ 10. 100. 1. 3]/ 120

0.0.0.0 0 i

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

10.100.1.5 100 0i



Processed 4 prefixes, 4 paths

route-type 3@ ATE Bimig HESE S —EERMDTAN :

RP/ 0/ 0/ CPUO: C- PEl#show bgp ipv4 mvpn rd all-zero-rd
[3][32][10.2.1.8][32][203.0.113.1][10.100.1.3]/120

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

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

Last Modified: Sep 12 08:46:17.207 for 00:00: 41
Paths: (1 available, best #1, not advertised to EBGP peer)
Advertised to peers (in unique update groups):
10.100.1.5
Path #1: Received by speaker 0
Advertised to peers (in unique update groups):
10.100.1.5
Loca
0.0.0.0 fromO0.0.0.0 (10.100.1.3)
Oigin I GP, local pref 100, valid, redistributed, best, group-best, inport-candidate
Received Path ID 0, Local Path ID 1, version 141
Conmuni ty: no-export
Ext ended community: RT:1:1
PMSI: flags Ox01, type 1, label O, I D 0x000003ed000003ed0a640103

PMSIE f##85% :

PMSI : £550x01 , #3511 , Z#0,1D 0x000003ed000003ed0a640103

Lt — B S EBHPMSIA ¢

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

LTARBELER

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

Core Source Cust (Source, G oup) Core Data Expires
10. 100. 1.3 (10.2.1.8, 203.0.113.1) [p2np 6] never

Leaf AD: 10.100.1.5

B F Y 514 () SR v % FR 2R B & WHME X A BR R B

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

BGP routing table entry for
[4]113][0:0:0][32][10.2.1.8][32][203.0.113.1][10.100.1.3][10.100.1.5]/224, Route Distinguisher:
0:0:0



Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 143 143
Last Modified: Sep 12 08:46:17.207 for 00:01: 25
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
10.100.1.5 (netric 30) from 10.100.1.5 (10.100.1.5)
Oigin I GP, local pref 100, valid, internal, best, group-best, inport-candidate,
Received Path I D 0, Local Path ID 1, version 143
Ext ended conmunity: SEG NH: 10.100.1.5:0 RT:10.100.1.3:0
Source AFl: |Pv4 MVPN, Source VRF: default, Source Route Distinguisher: 0:0:0

MEP2MP TERREH M ERMDTRECRE :

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

Tunnel LSP Desti nati on Sour ce FRR LSP Path
Nane 1D Addr ess Address State State Role Prot
At unnel - nt e1001 10004 10.100.1.5 10.100.1.3 up Inact Head
Atunnel - nt e1005 10002 10.100.1.5 10.100.1.3 up Inact Head
aut o_C- PE2_nt 1000 10005 10.100.1.3 10.100.1.5 up Inact Tail

N = automatically created P2MP tunnel

b B

BREEANHEREATMAE :

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

IP Multicast Routing Information Base

Entry flags: L - Donmmin-Local Source, E - External Source to the Donain,
C - Directly-Connected Check, S - Signal, 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, 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 - nlLDP MDT Interface, TMI - P2MP-TE MDT Interface
IRM - IR MDT Interface

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

i mported



HO8REHEE EHWRPFIEM A DB RKEES. WA EHETmddefault, FEFETEBENT:

RP/ 0/ 0/ CPUO: C- PE2#show pimrpf 10.2.1.8

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

I3 . MRBIFTR , {EPEFBSEEE B 38 2 BFEIBGP

=3
A& W6,
= 203.0.113.1 g
10.2.1.8
L Receiver
Source
BGP IPv4 mvpn BGP iPvd mvpn
BGP IPv4 Multicast BGP IPvd Multicast
010 0/0/0er 010100 0/0/0/0 0/0/0/1 0/0/0 0f0/O 0100 0/0/0 . DIDIOD /D01 e LTLTLT 3..-3.-3.‘3 a.a. -
T = m B % & ‘:==?‘ o
GE1 PE1 G-PE1 C-PEZ PEZ CE2
I [ [:1= 5 s [Mpaooaz [ 1% Tl B [ [ AL S [0A00Ts | [ AT ooz |
PiM

EAEINRFEERE  HPF — B OEE , EF—Iw2mLDP , 5 —Iikw2EPIMMGTM, EH
HERAETERU OB, C-PE1ESEEE 4 BBGP IPv4% BB FIBGP IPv4 mVPNIIRR, B
, EPE1L , FEETRBI1HPHC-PE1 LEEPIMAM ZERH,

THl4 : FRIEMPLS

RIEBEAMPLS ( BEMPLS ) SBBGTM, PERHISIHEEMGCGTM , REERIOS XREEHES
FTEEEMGTM , MPEM M S EEPIMIBF £ KPIM RPF-Proxy[E £, EZELPIM RPF-Proxy[ £
| EPH SR T LSS RPFS B (L B IP#h 1t (ABR). EICisco IOS XR 5.3.2#2 , Cisco 10S XRT 54
FEL2EM £ T XHEERPF-Proxy Vector, it , GTMA LAERPF-ProxyE £,

E2#E2PIM RPF-Proxy Vector , PERRHMSEEFLUTEE

router pim
address-fam |y [ipv4|ipv6]
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