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vrf definition one
rd 1:1

vpn id 1000: 2000
1

address-fanily ipv4

nmdt aut o-di scovery midp

ndt default npls mdp 10.100.1.3
route-target export 123:456
route-target inport 123:456
exit-address-fanily



!
address-family ipvé

mdt default npls nmdp 10.100.1.3
route-target export 123:456
route-target inport 123:456
exit-address-famly

Med HEIAE oA Z 2 ut2of CHal IPveol CHEF HE|FHA E B} REIS & A4S 81 oF g L|Ct.EEst A
Qf £ x 8 OIE{H 0| A0l M PIMv6(Protocol Independent Multicast Version 6)% gdstatof gLt
|pv6 multicast-routing B 0| &St |T1 F L8 OIE{m|0|A 0| IPv6 47} RU7{Lt ipv6 enable &
Ho| F L9 ClE{Ho|A0 T EEl FRE trueLICH.

ipvé nulticast-routing
VRF A E o L2 1ol CHal VRFAUIM IPved CHEt HE|FHAE Bt E S #Astalof & LCt.

ipvé nulticast-routing vrf one
MLDPE A5t Z 20l Qof CHeH OIS 224 Had
Distribution Protocol)o| 2Z€ & M3tsl= 20| £4& L—|EF.

npls mdp | ogging notifications
Z} ipve HE|FHAE Bl & I £ ipv6 multicast-routing vrf one B&30| LA E Z T &
HEIAE O] QIE{H|O|AMM IPVv6E PIMO| 7|EMo 2 &3t ELIC.

rr

VRF

interface Ethernet0/0
vrf forwardi ng one
ip address 10.2.1.1 255.255.255.0
i p pi msparse-node
i pv6 address 2001:DB8: 1::1/64
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vrf definition one

rd 1: 1
vpn id 1000:2000
aAl

mVPNO CH&l IPv4 & IPve & 443}

7|2 MDT 2! GRE(Generic Routing Encapsulation)7} /= Z 210 AL |Pv4 & IPveod| CHEH
mVPNO| & M3l El 2 SUSH 7|2 MDTE AF(Address Family) 25 0i AL 3l oF &L|C}.
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S Ut FE PE 2t E{0l| CHal Zf AFoll CHSH CHE 2 E MDT7H A28 2&LICHMLDP EElol=
Opaque 1ol CHE GID(Global Identifier)7t /& LICES AFOY| &8 LSPVIF(Label Switched Path
Virtual Interface) QIE{H|O|A 7} AFEELICH
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vrf definition one
rd 1:1
vpn id 1000: 2000
|
address-fanily ipv4
mdt auto-discovery mldp
mdt partitioned mldp p2mp
mdt overlay use-bgp
route-target export 123:456
route-target inport 123:456
exit-address-fanly
|
address-fam |y ipv6
mdt auto-discovery mldp
mdt partitioned mldp p2mp
mdt overlay use-bgp
route-target export 123:456
route-target inport 123:456
exit-address-fanmly

Source 10.100.1.6 ! 2001:DB8:2::62 & &t Source PE 2+<*E{ PE2 F[0i| /& LICH IPv4 HE|FH
AE &85 IPv6 ':"'E|9Hﬁ5 o cH8t MRIB(Multicast Routing Information Database) & 52
L‘-PE LSM(LabeI SW|tched Multlcast) =22 AI2ELCH 21O A PE 2HRE{ Q] HIOIE-IHHOIﬁOI Q)

PE2#show mpls mldp database opagque_type gid
LSM ID : 5 Type: P2MP  Uptime : 02:18:54

FEC Root ¢ 10.100.1.2 (we are the root)
Opaque decoded . [gid 65536 (0x00010000)]
Opaque | ength : 4 bytes
Opaque val ue : 01 0004 00010000
Upstreamclient(s) :
None
Expi res : NA Path Set ID : 5

Replication client(s):
MDT (VRF one)
Upti me : 02:18:54 Path Set ID : None



Interface . Lspvifl

10.100.1.4:0
Upti me : 00:32:50 Path Set ID : None
CQut label (D : 20 Interface . Et her net 2/ 0*
Local |abel (U): None Next Hop :10.1.2. 4

LSM ID : 6 Type: P2MP  Uptine : 00:37:06

FEC Root : 10.100.1.2 (we are the root)
Opaque decoded : [gid 131072 (0x00020000) ]
Opaque | ength . 4 bytes
Opaque val ue : 01 0004 00020000
Upstream cli ent (s)
None
Expi res : NVA Path Set ID : 6

Replication client(s):
MDT (VRF one)

Upti me : 00:37:06 Path Set ID : None
Interface . Lspvifl

10.100.1.4:0
Upti me : 00:18:38 Path Set ID : None
CQut label (D : 22 Interface . Et her net 2/ 0*
Local label (U): None Next Hop :10.1.2. 4

PE2#show ip mfib vrf one 232.1.1.1
Entry Fl ags: C- Directly Connected, S - Signal, IA - Inherit A flag,
ET - Data Rate Exceeds Threshold, K - Keepalive
DDE - Data Driven Event, HW- Hardware |nstall ed
ME - MoFRR ECVP entry, MNE - MOFRR Non- ECMP entry, MP - MFIB
MoFRR Primary, RP - MRIB MbFRR Primary, P - MFRR Primary
M5 - MFRR Entry in Sync, MC - MoFRR entry in MoFRR Cient.
I/OltemFlags: IC - Internal Copy, NP - Not platform swtched,
NS - Negate Signalling, SP - Signal Present,
A - Accept, F - Forward, RA - MRIB Accept, RF - MRI B Forward,
MA - MFI B Accept, A2 - Accept backup,
RA2 - MRI B Accept backup, MA2 - Ml B Accept backup

Forwar di ng Counts: Pkt Count/Pkts per second/ Avg Pkt Size/Kbits per second

O her counts: Total / RPF fail ed/ O her drops
1/O Item Counts: FS Pkt Count/PS Pkt Count
VRF one

(10.100.1.6,232.1.1.1) Flags:
SW Forwar di ng: 374/0/100/0, Qther: 122/0/122
Et hernet0/0 Fl ags: A
Lspvifl, LsM/6 Flags: F
Pkts: 374/0

PE2#show ipvé mfib vrf one route FF3E::4000:1
Entry Fl ags: C- Directly Connected, S - Signal, IA - Inherit A flag,
ET - Data Rate Exceeds Threshold, K - Keepalive
DDE - Data Driven Event, HW- Hardware |nstall ed
ME - MoFRR ECVP entry, MNE - MOFRR Non- ECMP entry, MP - MFIB
MoFRR Primary, RP - MRIB MbFRR Primary, P - MFRR Primary
M5 - MFRR Entry in Sync, MC - MoFRR entry in MoFRR Cient.
I/OltemFlags: IC - Internal Copy, NP - Not platform swtched,
NS - Negate Signalling, SP - Signal Present,
A - Accept, F - Forward, RA - MRIB Accept, RF - MRI B Forward,
MA - MFI B Accept, A2 - Accept backup,
RA2 - MRI B Accept backup, MA2 - Ml B Accept backup

Forwar di ng Counts: Pkt Count/Pkts per second/ Avg Pkt Size/Kbits per second
O her counts: Total / RPF fail ed/ O her drops

I1/O Item Counts: FS Pkt Count/PS Pkt Count

VRF one
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interface LoopbackO

ipvé address 2001:DB8:100::2/128
!

vrf definition one
rd 1:1
!
address-fam |y ipv6
mdt default 232.1.1.1
route-target export 123:456
route-target inport 123:456
exit-address-famly

!
interface Ethernet0/0
vrf forwardi ng one

i pv6 address 2001: DB8: 2:: 2/ 64
!

router bgp 1

bgp | og- nei ghbor - changes

nei ghbor 10.2.2.6 renote-as 65002

nei ghbor 10.100.1.4 rempte-as 1

nei ghbor 10. 100. 1. 4 updat e- source LoopbackO

nei ghbor 10. 100. 1. 4 next - hop-sel f
!

address-family ipv4 mdt

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exi t-address-fanily

1
address-fanily vpnvé

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

!

address-famly ipv6 vrf one

redi stribute connected

nei ghbor 2001: DB8: 2:: 6 renpte-as 65002
nei ghbor 2001: DB8:2::6 activate
exit-address-famly
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vrf definition one
rd 1:1
vpn id 1000:2000
1
address-fam |y ipv6
mdt default mpls mldp 10.100.1.3
route-target export 123:456
route-target inport 123:456
exit-address-famly

ipvé nulticast-routing vrf one

!
interface Ethernet0/0
vrf forwardi ng one

i pv6 address 2001: DB8: 2:: 2/ 64
!

router bgp 1
bgp | og- nei ghbor - changes
nei ghbor 10.2.2.6 renote-as 65002
nei ghbor 10.100.1.4 renmpte-as 1
nei ghbor 10. 100. 1. 4 updat e- sour ce LoopbackO
nei ghbor 10. 100. 1. 4 next - hop-sel f
!
address-fanmily vpnvé
nei ghbor 10.100.1.4 activate
nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly
!
address-famly ipv6 vrf one
redi stribute connected
nei ghbor 2001: DB8: 2:: 6 renpte-as 65002
nei ghbor 2001: DB8:2::6 activate
exit-address-famly

Z2utQl 2 2&E MDT - MLDP MP2MP - PIM C-HE[FHAE A&
=2l E & H Cisco 0S| M X[ E|X| 22 H, MLDPE& MP2MP(Multipoint-to-Multipoint) 7}
Q/JE _E_%EI- MDT X|O'I°|'X| L°l=||——||-_—|'

2T 3 7|2 MDT - GRE - BGP-AD - PIM C-HE[FHAE AlE

Z 212l 30] O] HI|ZR0|MHE AFREFLICT.



interface LoopbackO

ipv6é address 2001:DB8:100::2/128
|

vrf definition one
rd 1:1

!

address-fam |y ipv6
mdt auto-discovery pim
mdt default 232.1.1.1
route-target export 123:456
route-target inport 123: 456
exit-address-famly

interface Ethernet0/0
vrf forwardi ng one
i pv6 address 2001: DB8: 2:: 2/ 64

router bgp 1

bgp | og- nei ghbor - changes

nei ghbor 10.2.2.6 renote-as 65002

nei ghbor 10.100.1.4 renmpote-as 1

nei ghbor 10. 100. 1. 4 updat e- sour ce LoopbackO

nei ghbor 10.100. 1. 4 next - hop-sel f
!

address-family ipv6é mvpn
nei ghbor 10.100.1.4 activate
nei ghbor 10.100. 1.4 send-comunity both

exit-address-famly
1

address-fanily vpnvé
nei ghbor 10.100.1.4 activate
nei ghbor 10.100. 1.4 send-comunity both

exit-address-famly

!
address-fanmily ipv6 vrf one

redi stribute connected

nei ghbor 2001: DB8: 2:: 6 renpte-as 65002
nei ghbor 2001: DB8:2::6 activate
exit-address-famly

2 1:PIMoi| CHEF BGP-AD(Border Gateway Protocol-Auto Discovery)7t AF2 E|2 2 [ 0|4
Z 2L 0of LB AF IPv4 MDT7t ER5tX| f&LIC S8 QIE{H| 0| A0AM IPV6E &Y
slafioF BfL|CH &, QIE{H|0|A 0] IPv6 T4 EEE ipv6 enable B2 0| A4 E|0{ Qlo{ok ghL|ct
VRFO| M IPv60l| = HE|FHAET} E 435t E B2 IPve X IPv4= S 7|2 MDT(E2YE A
BIAEO| 5SS HEIFHAE OF)% PE 2tREHMHAM ST B CIE{HO|AE AFSELICEH

2 E 4 oE[ME MDT - MLDP MP2MP - BGP-AD - PIM C-EE|FHAE &% RE|

Z 21t 4= ¥R Cisco I0SHIM X|HE[X| &t O, MLDPE= MP2MP7t Rl 2& & MDTE X|H
SHX| er&LCt.

Z2E 5 28 E MDT - MLDP P2MP - BGP-AD - PIM C-HE[FHAE &1F &
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vrf definition one
rd 1:1
!
address-fam |y ipv6
route-target export 123:456
route-target inport 123:456

exit-address-famly
!

interface Ethernet0/0
vrf forwardi ng one
i pv6 address 2001: DB8: 2:: 2/ 64

ipvé nulticast-routing vrf one
ipv6é multicast vrf one mpls source LoopbackO
ipv6é multicast vrf one mpls mldp

router bgp 1

bgp | 0og- nei ghbor - changes

nei ghbor 10.2.2.6 renonte-as 65002

nei ghbor 10.100.1.4 renpte-as 1

nei ghbor 10.100. 1. 4 updat e- source LoopbackO

address-fam |y vpnv6é

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

address-fam |y ipve vrf one

redi stribute connected

nei ghbor 2001: DB8: 2::6 renbpte-as 65002
nei ghbor 2001:DB8:2::6 activate
exit-address-famly

Z 2 8 7 Global MLDP In-band Signaling

z=2ud 70i of x|z oldE ArSELICH.

ipv6é multicast-routing
ipv6é multicast mpls source LoopbackO
ipv6é multicast mpls mldp

interface Ethernet0/0
i p address 10.2.2.2 255.255.255.0

i pv6 address 2001: DBS8: 2:: 2/ 64
!

router bgp 1
bgp | og- nei ghbor - changes

A& gLt

5t 5|
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MDTE S3ll X|HE|X]



nei ghbor 10.2.2.6 renote-as 65002
nei ghbor 10.100.1.4 renmpote-as 1
nei ghbor 10. 100. 1. 4 updat e- source LoopbackO

nei ghbor 2001: DB8: 2:: 6 renpte-as 65002
!

address-fam |y ipv6

redi stribute connected

nei ghbor 10.100.1.4 activate
nei ghbor 10.100. 1. 4 send-label
nei ghbor 2001: DB8:2::6 activate
exit-address-famly

|H

Enel g =224 1 - P2MP-TE

Z 212 82 $4AH Cisco IOSO|AM X| x| K| et&LCt.
T 2L 9 7|& MDT - MLDP - MP2MP - BGP-AD - PIM C-BE|FHAE AlZ % 2|
Z 20}l 90 o] ZAx|2go|ME AL EFLICE

vrf definition one

rd 1:1

vpn id 1000:2000

1

address-fam |y ipv6
mdt auto-discovery mldp
mdt default mpls mldp 10.100.1.3
route-target export 123:456
route-target inport 123:456
exit-address-famly

ipvé nulticast-routing vrf one

interface Ethernet0/0
vrf forwardi ng one

i pv6 address 2001: DB8: 2:: 2/ 64
!

router bgp 1

bgp | og- nei ghbor - changes

nei ghbor 10.2.2.6 renote-as 65002

nei ghbor 10.100.1.4 rempte-as 1

nei ghbor 10. 100. 1. 4 updat e- sour ce LoopbackO
nei ghbor 10. 100. 1. 4 next - hop-sel f

!

address-family ipv6é mvpn

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

!
address-family vpnvé

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both

exit-address-famly
!



address-fanmily ipv6 vrf one

redi stribute connected

nei ghbor 2001: DB8: 2:: 6 renpte-as 65002
nei ghbor 2001: DB8:2::6 activate

exit-address-famly
|

Z 212l 10 VRF I’ - P2MP TE - BGP-AD

Z 20 102 #AH Cisco I0S0M K| E|X| 22, BGP-ADE= P2MP TE(Point-to-Multipoint
Traffic Engineering)0il M X| ¢4 Z|X| L& LICH.

Z2E 11 7|2 MDT - GRE - BGP-AD - BGP C-HE|IFHAE £l%

Zzotd 110 o] AmzZefo[ME ALSEfLICH

interface LoopbackO

ipvé address 2001:DB8:100::2/128
!

vrf definition one
rd 1:1

!

address-famly ipv6
mdt auto-discovery pim
mdt default 232.1.1.1
mdt overlay use-bgp
route-target export 123:456
route-target inport 123:456
exit-address-famly

interface Ethernet0/0
vrf forwardi ng one

i pv6 address 2001: DB8: 2:: 2/ 64
|

router bgp 1

bgp | og- nei ghbor - changes

nei ghbor 10.2.2.6 renote-as 65002

nei ghbor 10.100.1.4 rempte-as 1

nei ghbor 10. 100. 1. 4 updat e- source LoopbackO

nei ghbor 10. 100. 1. 4 next - hop-sel f
!

address-family ipv6é mvpn

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exi t-address-fanily

1
address-fanily vpnvé

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

!
address-fanmly ipv6 vrf one

redi stribute connected

nei ghbor 2001: DB8: 2:: 6 renpte-as 65002



nei ghbor 2001: DB8:2::6 activate

exit-address-famly
|

£ 1:PIME BGP-AD7}t A L2 2 [ 0|4 Z2 1Y 00f 228t AF IPv4 MDT7 ER5

of¢sLICh, 2o OIE{T| 0| A0| A IPv6E B 4datafol BLICF. &, = OIE{m|0]A0] 1Py
F 2 &= ipv6 enable BEO0| T4 /0] {0foF FFLICH. VRF01|A‘| IPVBOI = HE|FHAE T} &4

|.E| 7=|_'_ IPv6 E—J IPv4= EOE|o|- 7|E MDT(:LEI:H 9—|E~I|J\E o| Eolo|- |:HE|9|.|AE s
PE EtRE{MH S L E'E QUE{H0[AE AFSEILICH

Z2HE 12 7|2 MDT - MLDP - P2MP - BGP-AD - BGP C-HE|FHAE 42

|

2ut 1201 o] Ax|azfoldE AHEELICE.

vrf definition one

rd 1:1

vpn id 1000:2000

]

address-fam |y ipv6
mdt auto-discovery mldp
mdt default mpls mldp p2mp
mdt overlay use-bgp
route-target export 123:456
route-target inport 123: 456
exit-address-famly

!
interface Ethernet0/0
vrf forwardi ng one

i pv6 address 2001: DB8: 2:: 2/ 64
!

router bgp 1

bgp | og- nei ghbor - changes

nei ghbor 10.2.2.6 renote-as 65002

nei ghbor 10.100.1.4 rempte-as 1

nei ghbor 10. 100. 1. 4 updat e- sour ce LoopbackO
nei ghbor 10. 100. 1. 4 next - hop-sel f

!

address-family ipv6é mvpn

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

!

address-fanily vpnvé6

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

address-fam |y ipv6é vrf one

redi stribute connected

nei ghbor 2001: DB8: 2:: 6 renpte-as 65002
nei ghbor 2001: DB8:2::6 activate
exit-address-famly
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vrf definition one

rd 1:1

vpn id 1000:2000

|

address-fam |y ipv6
mdt auto-discovery mldp
mdt default mpls mldp 10.100.1.3
mdt overlay use-bgp
route-target export 123:456
route-target inport 123:456
exit-address-famly

ipvé nulticast-routing vrf one

interface Ethernet0/0
vrf forwardi ng one

i pv6 address 2001: DB8: 2:: 2/ 64
!

router bgp 1

bgp | 0og- nei ghbor - changes

nei ghbor 10.2.2.6 renonte-as 65002

nei ghbor 10.100.1.4 renpte-as 1

nei ghbor 10.100. 1. 4 updat e- source LoopbackO
nei ghbor 10.100. 1. 4 next - hop-sel f

|

address-family ipv6é mvpn

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

|
address-fam |y vpnvé

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

|
address-famly ipv6 vrf one

redi stribute connected

nei ghbor 2001: DB8: 2::6 renbte-as 65002
nei ghbor 2001:DB8:2::6 activate

exit-address-famly
!
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vrf definition one
rd 1:1

!
address-fam |y ipv6
mdt auto-discovery mldp
mdt strict-rpf interface
mdt partitioned mldp p2mp
mdt overlay use-bgp
route-target export 123:456



route-target inport 123: 456
exit-address-famly

interface Ethernet0/0
vrf forwardi ng one

i pv6 address 2001: DB8: 2:: 2/ 64
!

router bgp 1

bgp | og- nei ghbor - changes

nei ghbor 10.2.2.6 renote-as 65002

nei ghbor 10.100.1.4 renmpote-as 1

nei ghbor 10. 100. 1. 4 updat e- sour ce LoopbackO

nei ghbor 2001: DB8: 2:: 6 renpte-as 65002
!

address-family ipv6é mvpn

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

!

address-fam |y vpnv6e

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

address-fam |y ipv6é vrf one

redi stribute connected

nei ghbor 2001: DB8: 2:: 6 renpte-as 65002

nei ghbor 2001: DB8:2::6 activate exit-address-famly
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vrf definition one

rd 1:1

vpn id 1000:2000

!

address-fam |y ipv6
mdt auto-discovery mldp
mdt default mpls mldp p2mp
route-target export 123:456
route-target inport 123: 456
exit-address-famly



!
interface Ethernet0/0
vrf forwardi ng one

i pv6 address 2001: DB8: 2:: 2/ 64
!

router bgp 1

bgp | og- nei ghbor - changes

nei ghbor 10.2.2.6 renote-as 65002

nei ghbor 10.100.1.4 renmpote-as 1

nei ghbor 10.100. 1. 4 updat e- source LoopbackO
nei ghbor 10.100. 1. 4 next - hop-sel f

!

address-family ipv6é mvpn

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

!

address-fam |y vpnv6e

nei ghbor 10.100.1.4 activate

nei ghbor 10.100. 1.4 send-comunity both
exit-address-famly

address-fam |y ipv6é vrf one

redi stribute connected

nei ghbor 2001: DB8: 2:: 6 renpte-as 65002
nei ghbor 2001: DB8:2::6 activate
exit-address-famly
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