IPv6 over MPLS ( VPN )
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i pv6 uni cast-routing
i pv6 cef
!
interface Serial 0/0
i pv6 address 2001:1::1/124
!
i nterface Loopback 0

i pv6 address ABCD::1/128
|
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i pv6 uni cast-routing
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i pv6 cef
!
interface Serial 0/0
i pv6 address 2001:2::1/124
!
i nterface Loopback 0

i pv6 address ABCD::2/128
|

6VPE1 Jl—#&

i pv6 uni cast-routing
i pv6 cef
!
mpl s | abel protocol |dp
npls | dp router-id Loopback O force
- The VRF is defined with vrf definition vrf
definition CUST1

rd 1:1

!

address-family ipvé

route-target import 1:1
route-target export 1l:1
exit-address-family
]
interface Serial 0/0

vrf forwarding CUST1

i pv6 address 2001:1::2/124
]
i nterface Loopback 0

ip address 1.1.1.1 255. 255. 255. 255

ip ospf 1 area O
|

6VPE2 )l —#&

i pv6 uni cast-routing
i pv6 cef
!
mpl s | abel protocol |dp
mpls Idp router-id Loopback O force
!
vrf definition CUST1
rd 1:1
!
address-family ipvé
route-target import 1:1
route-target export 1l:1
exit-address-family
!
interface Serial 0/0
vrf forwarding CUST1
i pv6 address 2001:2::2/124
!
i nterface Loopback 0
i p address 3.3.3.3 255, 255. 255. 255
ip ospf 1 area O
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router bgp 65101
nei ghbor 2001:1::2 renote-as 100
!
address-famly ipv6
nei ghbor 2001:1::2 activate
networ k ABCD: : 1/ 128

exit-address-famly
!

6VPE1 JL—#&

router bgp 100

nei ghbor 3.3.3.3 renote-as 100

nei ghbor 3. 3. 3.3 updat e-source Loopback 0
I

address-family vpnvé

nei ghbor 3.3.3.3 activate
exit-address-famly

I

address-family ipvé vrf CUST1

nei ghbor 2001:1::1 renote-as 65101
nei ghbor 2001:1::1 activate

redi stribute connected

exit-address-famly
!

CE2 Jl—2%&

router bgp 65102
nei ghbor 2001:2::2 renote-as 100
!
address-famly ipv6
nei ghbor 2001:2::2 activate
net wor k ABCD: : 2/ 128

exit-address-famly
|

6VPE2 )L—#&

router bgp 100

nei ghbor 1.1.1.1 renote-as 100

nei ghbor 1.1.1.1 update-source Loopback 0
|

address-family vpnvé

nei ghbor 1.1.1.1 activate
exit-address-famly

|

address-family ipvé vrf CUST1

nei ghbor 2001:2::1 renpte-as 65102
nei ghbor 2001:2::1 activate

redi stribute connected
exit-address-famly

42



BGP DXV ARKYZT FRLA

6 VPE2#
show bgp vpnv6é unicast vrf CUST1
BGP table version is 30, local router IDis 3.3.3.3

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RRB-failure, S Stale
Oigin codes: i - IGP, e - EGP, ? - inconplete
Net wor k Next Hop Metric LocPrf Weight Path
Rout e Distinguisher: 1:1 (default for vrf CUST1)
*>j 2001:1::/124 ::FFFF:1.1.1.1 0 100 072
*> 2001:2::/124 0 32768 ?
*>j ABCD: : 1/ 128 ::FFFF:1.1.1.1 0 100 0 65101 i
*> ABCD: : 2/ 128 2001:2::1 0 0 65102 i

6VPE2# show bgp vpnv6é unicast vrf CUST1 ABCD::1/128
BGP routing table entry for [1:1]ABCD::1/128, version 30
Paths: (1 available, best #1, table CUST1)
Advertised to update-groups:
2
65101
::FFFF:1.1.1.1 (netric 3) from1.1.1.1 (1.1.1.1)
Oigin IGP, nmetric O, local pref 100, valid, internal, best
Ext ended Conmunity: RT:1:1
npl s | abels in/out nol abel /20

FRL ARSI 3>

BHchTWB CEIL—32250ONNTY N2 6VPEIL—32NFZETHE, 6VPEIL—ZRIEEFD CE
I—ZICRHETDVRFTF—TILT, NTYRDIPV6 BET RLAZILYIVTYTLET., Ch
IC&kt), BVPEJL—Z T VPNv6 BB E#RHETEET, VPNv6 BREICIE., BEMFTShTVS
MPLS SRI (MY 7 SR ) &, BBERITSNTVWSEBGP XVARKYT FRIL(KRNAL T
NIL)YHFBYUET,

6VPE2# show bgp vpnvé unicast vrf CUST1 ABCD::1/128
BGP routing table entry for [1:1]ABCD::1/128, version 30
Paths: (1 available, best #1, table CUST1)
Advertised to update-groups:
2
65101
::FFFF:1.1.1.1 (netric 3) from1.1.1.1 (1.1.1.1)
Oigin IGP, nmetric O, local pref 100, valid, internal, best
Ext ended Conmunity: RT:1:1
npl s | abels in/out nol abel /20

6VPE2#
show ip cef 1.1.1.1
1.1.1.1/32
next hop 10.2.2.1 FastEthernet2/0 | abel 16

6VPE2#
show ipvé cef vrf CUST1 ABCD::1/128 detail
ABCD: : 1/ 128, epoch 0
recursive via 1.1.1.1 | abel 20
next hop 10.2.2.1 FastEthernet2/0 | abel 16
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CEL—ZIFRNZARENDIPV6 L7141 0A

show ipv6 route bgp AN RiF, L—FICL 2 TEFENEBGPIL— N ERRLET,

CEl# show ipvé route bgp
IPv6 Routing Table - 6 entries
Codes: C - Connected, L - Local, S - Static, R- RIP, B - BGP
U - Per-user Static route, M- MPv6
I1- 1SISLL 12 - 1SISL2, IA- ISISinterarea, IS - ISIS sumary
O- OSPF intra, O - OSPF inter, CEl - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
D - EICRP, EX - EIGRP externa
B 2001:2::/124 [20/0]
via FE80::C808: 17FF: FE2C. 0, Serial 0/0
B  ABCD::2/128 [20/0]
via FE80::C808: 17FF: FE2C. 0, Serial 0/0

CE2# show ipvé route bgp
IPv6 Routing Table - 6 entries
Codes: C - Connected, L - Local, S - Static, R- RIP, B - BGP
U - Per-user Static route, M- MPv6
I1- 1SISLL 12 - 1SISL2, IA- ISISinterarea, IS - ISIS sumary
O- OSPF intra, O - OSPF inter, CEl - OSPF ext 1, OE2 - OSPF ext 2
ON1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
D - EICRP, EX - EIGRP externa
B 2001:1::/124 [20/0]
via FE80::C809: 14FF: FEB4: 0, Serial 0/0
B ABCD: :1/128 [20/0]
via FE80::C809: 14FF: FEB4: 0, Serial 0/0

7L 1—hb

cOtITavE, BEORNS TN A—TFT 10T ZTSBICSRLTSEZL,

BGP #iggxd>T—>3>

MP-BGP (& MP_REACH NLRI AT IPv6 VPN BB ZT7 RNZAXTBHICFEAETNET,

EEAENBTRLAZ7ZIUBRF/EEOT RLAT 7 2 UHBBIF(AFISAFI)E2/128 T,
AFl = 20 fEIXIPv6% R L. SAFI = 128D{EIEMPLS VPNv6E RiZE hE T,

debug ip bgp

21:10:10.387: BGP: 3.3.3.3 went fromActive to OpenSent
21:10: 10. 391: BGP: sendi ng OPEN, version 4, ny as: 100, holdtime 180
seconds

w
w
w
w

21:10:10.395: BGP: 3.3.3.3 send nessage type 1, length (incl. header) 61

21:10:10.579: BGP: 3.3.3.3 rcv nessage type 1, length (excl. header) 42

21:10:10.579: BGP: 3.3.3.3 rcv OPEN, version 4, holdtine 180 seconds

21:10:10.583: BGP: 3.3.3.3 rcv OPEN w OPTION paraneter len: 32

21:10:10.583: BGP: 3.3.3.3 rcvd OPEN w optional paraneter type 2 (Capability)
len 6

21:10:10.583: BGP: 3.3.3.3 OPEN has CAPABILITY code: 1, length 4

21:10:10.587: BGP: 3.3.3.3 OPEN has MP_EXT CAP for afi/safi: 1/1
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21:10:10.587: BGP: 3.3.3.3 rcvd OPEN w opti onal

len 6
21:10: 10.587: BGP:
21:10:10.587: BGP:
21:10:10.591: BGP:
len 2
21:10:10.591: BGP:
21:10:10.591: BGP:
address-fam lies

w w w
w W w
OJ;.A)OJ
OJ;.A)OJ

3.3.3.3
3.3.3.3

21:10:10.591: BGP: 3.3.3.3 rcvd OPEN w opti onal

len 2
21:10:10.595: BGP: 3.
21:10:10.595: BGP: 3.

address-fam lies

w w
w w
w w

21:10:10.595: BGP: 3.3.3.3 rcvd OPEN w opti onal

len 6
21:10:10.595: BGP: 3.3

.3.3
21:10:10.599: BGP: 3.3.3.3

21:10:10.599: BGP: 3.3.3.3 went from OpenSent to OpenConfirm

21:10:10.603: BGP: 3.3.3.3 went from OpenConfirmto Established

21:10:10.603: %BGP-5-ADJCHANGE: neighbor 3.3.3.3 Up
21:10:11.547: %BGP-5-ADJCHANGE: neighbor 2001:1::1 vpn vrf CUST1 Up

6VPEl1# show bgp vpnvé unicast all neighbors

BGP neighbor is 3.3.3.3, remote AS 100, intermnal link

BGP version 4, renpte router ID 3.3.3.3
BGP state = Established, up for 00:05: 32

parameter type 2 (Capability)

OPEN has CAPABI LI TY code: 1, length 4
OPEN has MP_EXT CAP for afi/safi: 2/128
rcvd OPEN w optional paranmeter type 2 (Capability)
OPEN has CAPABI LI TY code: 128, length O

OPEN has ROUTE- REFRESH capability(old) for all

paranmeter type 2 (Capability)

OPEN has CAPABI LI TY code: 2, length O
OPEN has ROUTE- REFRESH capability(new) for all

parameter type 2 (Capability)
OPEN has CAPABI LI TY code: 65, length 4

OPEN has 4-byte ASN CAP for: 100
BGP: 3.3.3.3 rcvd OPEN W renote AS 100, 4-byte renbte AS 100

Last read 00:00:30, last wite 00:00:20, hold tinme is 180, keepalive interval

is 60 seconds
Nei ghbor capabilities:
Route refresh: advertised and recei ved(new)
New ASN Capability: advertised and received

Address family IPv4 Unicast: advertised and received

Address family VPNv6 Unicast: advertised and received

! I---output omitted ! BGP neighbor is 2001:1::1,

BGP version 4, renpte router |ID 10.210.0.1
BGP state = Established, up for 00:05:54

vrf CUST1,

remote AS 65101, external link

Last read 00:00:54, last wite 00:00:43, hold tinme is 180, keepalive interval

is 60 seconds
Nei ghbor capabilities:
Route refresh: advertised and recei ved(new)
New ASN Capability: advertised

Address family IPv6 Unicast: advertised and received

!l ---output omitted !
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