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vrf definition one

rd 1:1

vpn id 1000:2000

|

address-family ipv4

mdt auto-discovery mldp

mdt default mpls mldp 10.100.1.3
route-target export 123:456
route-target import 123:456
exit-address-family

|

address-family ipvé

mdt default mpls mldp 10.100.1.3
route-target export 123:456
route-target import 123:456



exit-address-family

PR ERBEEPOEEXH S AIPVORARERE, i, XAELBHREREOD LGADICRIZA
ERA6(PIMV6), HNR/E A Tipv6 multicast-routing@+ , 3 BIRE#E O EHIPv6it it s fE PR E# O
L& Tipv6 enableds & , X2 IEHEM,

ipv6e multicast-routing

MIREVRF EAVRFER FHVEE X4 E A IPve AR M.

ipv6 multicast-routing vrf one

NEBMLDPHE B X HE A RIRED R IH(MLDP)R B SIE R 2 —MFRIHOE

mpls mldp logging notifications
WMREE 7 48R MYipv6 multicast-routingBkipv6 multicast-routing vrf one@iw , MIMIAER T , S
BERVRFHFHEFEEOD LS AIPV6RIPIM,

interface Ethernet0/0

vrf forwarding one

ip address 10.2.1.1 255.255.255.0
ip pim sparse-mode

ipv6e address 2001:DB8:1::1/64
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VPN-ID
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vrf definition one

rd 1:1
vpn id 1000:2000
ahA|

FmVPNJE AIPv4R1IPv6

Xt T EARIAMDTHIE A BE 3R (GRE)MEE X , 2R NIPvARIPVE/E A T mVPN |, AT
ANt 3k R 5 ((AF) 6 B AR R RYBRIAMDT,



TN TRANAPES TRNRE 4,

X FHEMLDPH 2 XMDTHELE S 4 , 1R A IPvARIIPvE/Z AAmVPN , MR E—RPERHBESENSE
MAFREFEN 2 XMDTES. MLDPH#IOpaqueEH B FENLBIFRR(GID). BMANAFERA
MR ARE IR EE L EO(LSPVIF)E O,

LT REE X148 TFAF IPv4ARIPV6HI R4 :

vrf definition one
rd 1:1
vpn id 1000:2000
1
address-family ipv4
mdt auto-discovery mldp
mdt partitioned mldp p2mp
mdt overlay use-bgp
route-target export 123:456
route-target import 123:456
exit-address-family
1
address-family ipvé
mdt auto-discovery mldp
mdt partitioned mldp p2mp
mdt overlay use-bgp
route-target export 123:456
route-target import 123:456
exit-address-family

710.100.1.6712001:DB8:2::6{\ T & —/RPERE FHEsPE2MY /5 A, IPvAEAIBAFIPVIVAHE B RES
BIEEMRIB)Z B6ABAEZAOPERBFZNREFEFFEATRANFEIREABLSM)ZE
MLDP% B , Rt MNEZBEFRRBHMLDPH L&,

PE2#show mpls mldp database opaque_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 length : 4 bytes
Opaque value : 01 0004 00010000
Upstream client(s)
None
Expires : N/A Path Set ID : 5

Replication client(s):
MDT (VRF one)

Uptime : 02:18:54 Path Set ID : None
Interface : Lspvifl

10.100.1.4:0
Uptime : 00:32:50 Path Set ID : None
Out label (D) : 20 Interface : Ethernet2/0*
Local label (U): None Next Hop . 10.1.2.4

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

FEC Root : 10.100.1.2 (we are the root)
Opaque decoded : [gid 131072 (0x00020000)]
Opaque length : 4 bytes
Opaque value : 01 0004 00020000
Upstream client(s)
None
Expires : N/A Path Set ID : 6

Replication client(s):
MDT (VRF one)



Uptime : 00:37:06 Path Set ID : None

Interface : Lspvifl
10.100.1.4:0
Uptime : 00:18:38 Path Set ID : None
Out label (D) : 22 Interface : Ethernet2/0*
Local label (U): None Next Hop : 10.1.2.4

PE2#show ip mfib vrf one 232.1.1.1
Entry Flags: C - Directly Connected, S - Signal, IA - Inherit A flag,
ET - Data Rate Exceeds Threshold, K - Keepalive
DDE - Data Driven Event, HW - Hardware Installed
ME - MoFRR ECMP entry, MNE - MoFRR Non-ECMP entry, MP - MFIB
MoOFRR Primary, RP - MRIB MoFRR Primary, P - MoFRR Primary
MS - MoFRR Entry in Sync, MC - MoFRR entry in MoFRR Client.
I/0 Item Flags: IC - Internal Copy, NP - Not platform switched,
NS - Negate Signalling, SP - Signal Present,
A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,
MA - MFIB Accept, A2 - Accept backup,
RA2 - MRIB Accept backup, MA2 - MFIB Accept backup

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per second

Other counts: Total/RPF failed/Other drops
I/0 Item Counts: FS Pkt Count/PS Pkt Count
VRF one

(10.100.1.6,232.1.1.1) Flags:
SW Forwarding: 374/0/100/0, Other: 122/0/122
Ethernet0/0 Flags: A
Lspvifl, LSM/6 Flags: F
Pkts: 374/0

PE2#show ipvé mfib vrf one route FF3E::4000:1
Entry Flags: C - Directly Connected, S - Signal, IA - Inherit A flag,
ET - Data Rate Exceeds Threshold, K - Keepalive
DDE - Data Driven Event, HW - Hardware Installed
ME - MoFRR ECMP entry, MNE - MoFRR Non-ECMP entry, MP - MFIB
MoOFRR Primary, RP - MRIB MoFRR Primary, P - MoFRR Primary
MS - MoFRR Entry in Sync, MC - MoFRR entry in MoFRR Client.
I/0 Item Flags: IC - Internal Copy, NP - Not platform switched,
NS - Negate Signalling, SP - Signal Present,
A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,
MA - MFIB Accept, A2 - Accept backup,
RA2 - MRIB Accept backup, MA2 - MFIB Accept backup

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per second

Other counts: Total/RPF failed/Other drops
I/0 Item Counts: FS Pkt Count/PS Pkt Count
VRF one

(2001:DB8:2::6,FF3E::4000:1)
Ethernet0/0 A
Lspvifl, LSM/5 F
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interface Loopback0
ipv6é address 2001:DB8:100::2/128
1

vrf definition one
rd 1:1
!
address-family ipvé
mdt default 232.1.1.1
route-target export 123:456
route-target import 123:456
exit-address-family

1
interface Ethernet0/0
vrf forwarding one

ipv6 address 2001:DB8:2::2/64
1

router bgp 1

bgp log-neighbor-changes

neighbor 10.2.2.6 remote-as 65002

neighbor 10.100.1.4 remote-as 1

neighbor 10.100.1.4 update-source Loopback0
1

neighbor 10.100.
1

.4 next-hop-self

1

address-family ipv4 mdt

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!
address-family vpnvé6

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!
address-family ipv6 vrf one

redistribute connected

neighbor 2001:DB8:2::6 remote-as 65002
neighbor 2001:DB8:2::6 activate

exit-address-family
1

X : HIPv6 PIM/IPAERENRIAMDT E Eaddress-family ipv4 mdt. HMEREEO LF
ABIPv6 , XEMELN RO E D LA EIPv6it it Kipve enabledi v, MR VRFH Y
IPv4E A T4L8E , MIPVRIIPVAZEPERS %8 | (2 FIAE IO BAMDT ( £ BAS Rer by 18
) MERMRZEREO,

BC i S A1 MR IAMDT - MLDP MP2MP - PIM C-mcastf§ &

FIE ER T EE X 4H1:

vrf definition one
rd 1:1

vpn id 1000:2000
!



address-family ipvé

mdt default mpls mldp 10.100.1.3
route-target export 123:456
route-target import 123:456
exit-address-family

ipv6 multicast-routing vrf one

1
interface Ethernet0/0
vrf forwarding one

ipv6 address 2001:DB8:2::2/64
1

router bgp 1
bgp log-neighbor-changes
neighbor 10.2.2.6 remote-as 65002
neighbor 10.100.
neighbor 10.100.

neighbor 10.100.
1

.4 remote-as 1
.4 update-source Loopback0

[ =

.4 next-hop-self

address-family vpnvé6

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!
address-family ipv6 vrf one

redistribute connected

neighbor 2001:DB8:2::6 remote-as 65002
neighbor 2001:DB8:2::6 activate
exit-address-family

B¢ R X 424 KMDT - MLDP MP2MP - PIM C-mcastf§ &

Cisco IOSHBI A X IFEE X2 , H EMLDPRXIFRA L 2% % K (MP2MP)# 2 XMDT,

Bc [ XX #4-3MIAMDT - GRE - BGP-AD - PIM C-mcastf§ &

FFILEE R T EE 3443

interface Loopback0

ipvé address 2001:DB8:100::2/128
!

vrf definition one

rd 1:1

!

address-family ipvé
mdt auto-discovery pim
mdt default 232.1.1.1
route-target export 123:456
route-target import 123:456
exit-address-family

interface Ethernet0/0
vrf forwarding one
ipv6e address 2001:DB8:2::2/64



router bgp 1

bgp log-neighbor-changes

neighbor 10.2.2.6 remote-as 65002

neighbor 10.100.1.4 remote-as 1

neighbor 10.100.1.4 update-source Loopback0
1

neighbor 10.100.
1

.4 next-hop-self

1

address-family ipv6 mvpn

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!
address-family vpnvé6

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!
address-family ipv6 vrf one

redistribute connected

neighbor 2001:DB8:2::6 remote-as 65002
neighbor 2001:DB8:2::6 activate

exit-address-family
1

EE : AT EAPIME R MR ML E 3 AB(BGP-AD) , Rt RBEEAF IPv4 MDT ( BLE
XH0EEAF IPv4 MDT ) » BAAEREREO EFAIPYG , XEWRESEREED LEE
|Pv6 it it ipv6 enablefs IR EIE O, MRAEVRFHEAIPv6E AL , MIPveRIPv4TE
PER MR LFEAHERNRIAMDT (2RFSFHNHERAELR ) MERMPEEZED,

B i X 4445 XMDT - MLDP MP2MP - BGP-AD - PIM C-mcastf§

Cisco IOSY B A X B EXH4 , H BEMLDPA X EFEHMP2MPH 2 XMDT,

B¢ B X 4F5% KMDT - MLDP P2MP - BGP-AD - PIM C-mcastf§

Cisco IOSHA A X FHEXH5 , 7 XMDTAXZEFEPIMES,

BB 46 VRF MLDP — HHNES

FILEE R T B & XX f6:

vrf definition one
rd 1:1
!
address-family ipvé
route-target export 123:456
route-target import 123:456

exit-address-family
!

interface Ethernet0/0
vrf forwarding one



ipv6 address 2001:DB8:2::2/64

ipv6 multicast-routing vrf one
ipv6é multicast vrf one mpls source Loopback0
ipv6é multicast vrf one mpls mldp

router bgp 1

bgp log-neighbor-changes

neighbor 10.2.2.6 remote-as 65002
neighbor 10.100.1.4 remote-as 1
neighbor 10.100.1.4 update-source Loopback0
1

address-family vpnvé

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!

address-family ipvé6 vrf one
redistribute connected

neighbor 2001:DB8:2::6 remote-as 65002
neighbor 2001:DB8:2::6 activate

exit-address-family
1

Profile 7£BMLDPHRES

MUHEERTEEXHT:

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

interface Ethernet0/0
ip address 10.2.2.2 255.255.255.0

ipv6e address 2001:DB8:2::2/64
!

router bgp 1

bgp log-neighbor-changes

neighbor 10.2.2.6 remote-as 65002
neighbor 10.100.1.4 remote-as 1
neighbor 10.100.1.4 update-source Loopback0
neighbor 2001:DB8:2::6 remote-as 65002
1

1

address-family ipvé

redistribute connected

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-label
neighbor 2001:DB8:2::6 activate

exit-address-family
!

EEX#48£RES — P2MP-TE

Cisco IOSH AT X 5 & X448,

B I XX HOMIAMDT - MLDP - MP2MP - BGP-AD - PIM C-mcastf§ &



TR E A T B E O

vrf definition one

rd 1:1

vpn id 1000:2000

1

address-family ipvé
mdt auto-discovery mldp
mdt default mpls mldp 10.100.1.3
route-target export 123:456
route-target import 123:456
exit-address-family

ipv6e multicast-routing vrf one

|

interface Ethernet0/0

vrf forwarding one

ipv6e address 2001:DB8:2::2/64

router bgp 1

bgp log-neighbor-changes

neighbor 10.2.2.6 remote-as 65002
neighbor 10.100.1.4 remote-as 1
neighbor 10.100.1.4 update-source Loopback0
neighbor 10.100.1.4 next-hop-self

1

address-family ipv6é mvpn

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

1
address-family vpnvé

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

1
address-family ipvé vrf one

redistribute connected

neighbor 2001:DB8:2::6 remote-as 65002
neighbor 2001:DB8:2::6 activate
exit-address-family

Ad i 3410 VRFE#ZA — P2MP TE - BGP-AD

Cisco IOSHBI N XFERIEX /10 , RN Z RRETE(P2MP TE)F X #BGP-AD,

e B 2411 8IAMDT - GRE - BGP-AD - BGP C-mcastf§ %

HHERERTEEXXH11:

interface Loopback0
ipvé address 2001:DB8:100::2/128



vrf definition one

rd 1:1

!

address-family ipvé
mdt auto-discovery pim
mdt default 232.1.1.1
mdt overlay use-bgp
route-target export 123:456
route-target import 123:456
exit-address-family

1
interface Ethernet0/0
vrf forwarding one

ipv6 address 2001:DB8:2::2/64
1

router bgp 1

bgp log-neighbor-changes

neighbor 10.2.2.6 remote-as 65002
neighbor 10.100.1.4 remote-as 1
neighbor 10.100.1.4 update-source Loopback0
neighbor 10.100.1.4 next-hop-self

1

!

address-family ipv6 mvpn

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!
address-family vpnvé6

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!
address-family ipv6 vrf one

redistribute connected

neighbor 2001:DB8:2::6 remote-as 65002
neighbor 2001:DB8:2::6 activate

exit-address-family
1

XX . A THEABGP-AD for PIM , Rt THBFEEAF IPv4 MDT ( Bt EXH0FEEAF IPv4
MDT ) » EAFEREED EREIPG | X B E SRETEED & EIPv6Hit Ripv6
enable 5%, MEEVRFHAHEHIPv6EAARE , MIPv6FIPv4TE PERE B 85 L 55 A #H R &Y BR1A
MDT ( £ B+ MHEEAEESR ) MERMNEERED,

BC R S 4128 AMDT - MLDP - P2MP - BGP-AD - BGP C-mcastf§

HUEERTEREX 12

vrf definition one

rd 1:1

vpn id 1000:2000

1

address-family ipvé
mdt auto-discovery mldp
mdt default mpls mldp p2mp
mdt overlay use-bgp



route-target export 123:456
route-target import 123:456
exit-address-family

1
interface Ethernet0/0
vrf forwarding one

ipv6 address 2001:DB8:2::2/64
1

router bgp 1

bgp log-neighbor-changes

neighbor 10.2.2.6 remote-as 65002

neighbor 10.100.1.4 remote-as 1

neighbor 10.100.1.4 update-source Loopback0
1

neighbor 10.100.
1

.4 next-hop-self

address-family ipv6 mvpn

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!

address-family vpnv6

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

address-family ipvé6 vrf one
redistribute connected

neighbor 2001:DB8:2::6 remote-as 65002
neighbor 2001:DB8:2::6 activate
exit-address-family

BC K X4 13MIAMDT - MLDP - MP2MP - BGP-AD - BGP C-mcastfEf

FILEE R TEEX 13

vrf definition one

rd 1:1

vpn id 1000:2000

1

address-family ipvé
mdt auto-discovery mldp
mdt default mpls mldp 10.100.1.3
mdt overlay use-bgp
route-target export 123:456
route-target import 123:456
exit-address-family

ipv6 multicast-routing vrf one

1
interface Ethernet0/0
vrf forwarding one

ipv6e address 2001:DB8:2::2/64
!

router bgp 1

bgp log-neighbor-changes
neighbor 10.2.2.6 remote-as 65002
neighbor 10.100.1.4 remote-as 1



neighbor 10.100.1.4 update-source Loopback0
neighbor 10.100.1.4 next-hop-self

1

address-family ipv6 mvpn

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!
address-family vpnvé

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!
address-family ipv6 vrf one

redistribute connected

neighbor 2001:DB8:2::6 remote-as 65002
neighbor 2001:DB8:2::6 activate
exit-address-family

i R X 4F14% EMDT - MLDP P2MP - BGP-AD - BGP C-mastf§ &+

MUEER TEEX 14

vrf definition one

rd 1:1

!

address-family ipvé
mdt auto-discovery mldp
mdt strict-rpf interface
mdt partitioned mldp p2mp
mdt overlay use-bgp
route-target export 123:456
route-target import 123:456
exit-address-family

1
interface Ethernet0/0
vrf forwarding one

ipv6e address 2001:DB8:2::2/64
!

router bgp 1

bgp log-neighbor-changes

neighbor 10.2.2.6 remote-as 65002

neighbor 10.100.1.4 remote-as 1

neighbor 10.100.1.4 update-source Loopback0

neighbor 2001:DB8:2::6 remote-as 65002
!

address-family ipv6 mvpn

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!

address-family vpnvé

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

1

address-family ipvé6 vrf one



redistribute connected
neighbor 2001:DB8:2::6 remote-as 65002
neighbor 2001:DB8:2::6 activate exit-address-family

A X 4154 EMDT - MLDP MP2MP - BGP-AD - BGP C-mastf§ &

Fl & X155 B ECisco IOSHAZ X , H EMLDPAXFFEHAMP2MPHY 2 XMDT.,

B il XX 16SIAMDT#2 — P2MP TE - BGP-AD - BGP C-mcastf§ &

Cisco IOSHBI A X & X 416,

BC R S 4178 IAMDT - MLDP - P2MP - BGP-AD - PIM C-mcastf§ &

MHEERTEEXH17:

vrf definition one

rd 1:1

vpn id 1000:2000

1

address-family ipvé
mdt auto-discovery mldp
mdt default mpls mldp p2mp
route-target export 123:456
route-target import 123:456
exit-address-family

1
interface Ethernet0/0
vrf forwarding one

ipv6e address 2001:DB8:2::2/64
!

router bgp 1

bgp log-neighbor-changes

neighbor 10.2.2.6 remote-as 65002

neighbor 10.100.1

neighbor 10.100.1.4 update-source Loopback0
1

neighbor 10.100.
!

.4 remote-as 1

.4 next-hop-self

address-family ipv6é mvpn

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

!

address-family vpnvé

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community both
exit-address-family

address-family ipvé6 vrf one
redistribute connected

neighbor 2001:DB8:2::6 remote-as 65002
neighbor 2001:DB8:2::6 activate
exit-address-family



B [ XX 18R IAMDT#7S — P2MP TE - BGP-AD - PIM C-mcastf§ &

Cisco IOSHBI A X #FH & X 1418,

e B S24E198IAMDT - IR - BGP-AD - PIM C-mcast{E%

Cisco IOSH AN XIFEE XA 19 A B EHI(IR)o

B B T4 20IAMDT - P2MP-TE - BGP-AD - PIM - C-mcast{E %
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