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N it meEE CE BAEN PEBEENETEE mplsip S AEEE,

BmplsipBl BEMEINEE , EPERBRLERUATSER -
4. £ vrf definition <VRF name> tr & B S EERHVPNE L —EVRF, BHALER

EERMNE VPN B AREBITE, % rd <VPN routedistinguisher> FIRERE Pt | LUE &7 AP © B R BREV PN,

vrf definition Client_A rd 100:110

A MP-BGP MU HLEEBAHEHAR, ELBEHEER routetarget{import|export|both} <target VPN extended community>
S, ARGEEAHEHER , MU TREHAT

vrf definition dient_A
rd 100: 110
route-target export 100:1000
route-target inport 100: 1000
|
address-fanily ipv4
exit-address-fanly

ERENEOERFEEER , WERE 1P it

ks

5. FEPEREHER £ |, WISCEEFEHEVRFM N T, £ vrf forwarding &% ,

<#root>

PE- 1#

show run interface G gabitEthernet0/1

Bui | di ng configuration...
Current configuration : 138 bytes

|
interface G gabitEthernet0/1

vrf forwarding Cient_A



i p address 10.0.4.2 255.255.255.0
dupl ex auto
speed auto
medi a-type rj 45
end

’E MP-BGP
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<#root>

hostname PE-1
I

ip cef
!

I--- VPN dient_A conmrands

vrf definition Client_A

rd 100:110

route-target export 100:1000
route-target import 100:1000
I

address-family ipv4
exit-address-family

I-—— VPN Client_B commands.

vrf definition Client_B
rd 100:120

!
address-family ipv4
exit-address-family

I--- Enables the VPN routing and forwarding (VRF) routing table.

I--- Route distinguisher creates routing and forwarding tables for a VRF

I--- Route targets creates |ists of

route-target export 100:2000
route-target import 100:2000

i nport and export extended communities for the specified VRF.




interface Loopback0

ip address 10.10.10.4 255.255.255.255
ip router 1isis

I
interface GigabitEthernet0/1

vrf forwarding Client_A

ip address 10.0.4.2 255.255.255.0
duplex auto

speed auto

media-type rj45

I
interface GigabitEthernet0/2

vrf forwarding Client_B

ip address 10.0.4.2 255.255.255.0
duplex auto

speed auto

media-type rj45

l--- Associates a VRF instance with an interface or subinterface

l--- G gabitEthernet0/1 and 0/2 use the sanme | P address, 10.0.4.2.

l--- This is allowed because they belong to two different custoner VRFs.

I
interface GigabitEthernet0/0
description 1ink to P-1

ip address 10.1.1.14 255.255.255.252
ip router 1isis

duplex auto

speed auto

media-type rj45

mpls 1ip

I--- Enables MPLS on the L3 interface connecting to the P router




!
router isis

net 49.0001.0000.0000.0004.00
is-type level-2-only
metric-style wide
passive-interface Loopback0

l--- Enables IS-1S as the IGP in the provider core network

I
router bgp 65000

bgp 1og-neighbor-changes

neighbor 10.10.10.2 remote-as 65000
neighbor 10.10.10.2 update-source Loopback0

I--- Adds an entry to the BGP or MP-BGP nei ghbor table.

I--- And enabl es BGP sessions to use a specific operational interface for TCP connections.

address-family vpnv4
neighbor 10.10.10.2 activate
neighbor 10.10.10.2 send-community both

exit-address-family

I--- To enter address fam |y configuration node that use standard VPN version 4 address prefixes




I--- Creates the VPNv4 nei ghbor session to the Route Reflector

I--- And to send the community attribute to the BGP nei ghbor

!

address-family ipv4 vrf Client_A
neighbor 10.0.4.1 remote-as 65002
neighbor 10.0.4.1 activate

exit-address-family
I

address-family ipv4 vrf Client_B
neighbor 10.0.4.1 remote-as 65001
neighbor 10.0.4.1 activate

exit-address-family

I--- These are the eBGP sessions to each CE router belonging to different custoners.

I--- The eBGP sessions are configured within the VRF address famly

end




PE-2

hostname PE-2
!
ip cef
!
vrf definition Client_A

rd 100:110

route-target export 100:1000
route-target import 100:1000
!

address-family ipv4
exit-address-family
!
vrf definition Client_B

rd 100:120

route-target export 100:2000
route-target import 100:2000
!

address-family ipv4
exit-address-family

!
ip cef

!
interface Loopback0

ip address 10.10.10.6 255.255.255.255
ip router isis

!
interface GigabitEthernet0/0
description 1link to P-2

ip address 10.1.1.22 255.255.255.252
ip router isis

duplex auto

speed auto

media-type rj45

mpls ip

|
interface GigabitEthernet0/1

vrf forwarding Client_B

ip address 10.0.6.2 255.255.255.0
duplex auto

speed auto

media-type rj45

!

interface GigabitEthernet0/2

vrf forwarding Client_A

ip address 10.1.6.2 255.255.255.0
duplex auto

speed auto

media-type rj45

!

interface GigabitEthernet0/3

vrf forwarding Client_A

ip address 10.0.6.2 255.255.255.0
duplex auto

speed auto

media-type rj45

!

router isis




net 49.0001.0000.0000.0006.00
is-type level-2-only
metric-style wide
passive-interface LoopbackO0
!
router bgp 65000
bgp log-neighbor-changes
neighbor 10.10.10.2 remote-as 65000
neighbor 10.10.10.2 update-source Loopback0
I
address-family vpnv4
neighbor 10.10.10.2 activate
neighbor 10.10.10.2 send-community both
exit-address-family
I
address-family ipv4 vrf Client_A
neighbor 10.0.6.1 remote-as 65004
neighbor 10.0.6.1 activate
neighbor 10.1.6.1 remote-as 65004
neighbor 10.1.6.1 activate
exit-address-family
I
address-family ipv4 vrf Client_B
neighbor 10.0.6.1 remote-as 65003
neighbor 10.0.6.1 activate
exit-address-family
!
!
end

hostname P-2
!

ip cef

|
interface Loopback0

ip address 10.10.10.3 255.255.255.255
ip router 1isis

!
interface GigabitEthernet0/0
description 1link to PE-2

ip address 10.1.1.21 255.255.255.252
ip router 1isis




duplex auto
speed auto
media-type rj45
mpls ip

I
interface GigabitEthernet0/1
description 1ink to P-1

ip address 10.1.1.6 255.255.255.252
ip router 1isis

duplex auto

speed auto

media-type rj45

mpls 1ip

I
interface GigabitEthernet0/2
description 1ink to RR

ip address 10.1.1.9 255.255.255.252
ip router 1isis

duplex auto

speed auto

media-type rj45

mpls 1ip

I
router isis

net 49.0001.0000.0000.0003.00
is-type level-2-only
metric-style wide
passive-interface Loopback0

I
end

RR

hostname RR
|
ip cef
!
interface Loopback0

ip address 10.10.10.2 255.255.255.255
ip router 1isis

!
interface GigabitEthernet0/0

description 1link to P-1

ip address 10.1.1.2 255.255.255.2521ip router isis




duplex auto
speed auto
media-type rj45
mpls ip

I

interface GigabitEthernet0/1

description 1link to P-2

ip address 10.1.1.10 255.255.255.2521ip router isis
duplex auto

speed auto

media-type rj45

mpls ip

I

interface GigabitEthernet0/3
no ip address

shutdown

duplex auto

speed auto

media-type rj45

I

router isis

net 49.0001.0000.0000.0002.00
is-type level-2-only
metric-style wide
passive-interface LoopbackO0

I

router bgp 65000

bgp 1og-neighbor-changes

neighbor 10.10.10.4 remote-as 65000
neighbor 10.10.10.4 update-source Loopback0
neighbor 10.10.10.6 remote-as 65000
neighbor 10.10.10.6 update-source Loopback0
I

address-family vpnv4
neighbor 10.10.10.
neighbor 10.10.10.
neighbor 10.10.10.
neighbor 10.10.10.
neighbor 10.10.10.
neighbor 10.10.10.
exit-address-family

activate
send-community both
route-reflector-client
activate
send-community both
route-reflector-client

(o) I e o) B

|
|
end




P-1

host nane P-1
!
ip cef
[

nterface LoopbackO
i p address 10.10.10.1 255. 255. 255. 255
ip router isis

nterface G gabitEthernet0/0
description link to PE-1

ip address 10.1.1.13 255. 255. 255. 252
ip router isis

dupl ex auto

speed auto

medi a-type rj 45

mpls ip

nterface G gabitEthernet0/1
description link to RR

ip address 10.1.1.5 255. 255, 255. 252
ip router isis

dupl ex auto

speed auto

medi a-type rj 45

mpls ip

nterface G gabitEthernet0/2
description link to P-2

ip address 10.1.1.1 255.255. 255. 252
ip router isis

dupl ex auto

speed auto

medi a-type rj 45

mpls ip

I
router isis

net 49.0001. 0000. 0000. 0001. 00
is-type level-2-only
metric-style wde

passi ve-interface LoopbackO

end




CE-Al1

CE-A3

hostname CE-Al
!
ip cef
!
interface GigabitEthernet0/0

ip address 10.0.4.1 255.255.255.0
duplex auto

speed auto

media-type rj45

!
router bgp 65002

bgp Tog-neighbor-changes
redistribute connected

neighbor 10.0.4.2 remote-as 65000
!
end

hostname CE-A3
!
ip cef
!
interface GigabitEthernet0/0

ip address 10.0.6.1 255.255.255.0
duplex auto

speed auto

media-type rj45

!
router bgp 65004

bgp Tog-neighbor-changes
redistribute connected

neighbor 10.0.6.2 remote-as 65000
!
end

i

FHRENEATREAREREEREERE

PE 2| CERRFBHS

+ showip vrf — BRFBFEEWHEM VRF,

+ show ip vrf interfaces — BREE B RUAM N H.

+ show ip routevrf <VRF name> — E# 3% PE B§H28 LR HER.

 traceroutevrf <VRF name> <IP address> — Ei5% PE lRHES FIBRET.

« show ip cef vrf <VRF name> <IP address> detail — 583 PE kA28 FBRAET.

MPLSLDP E& & &%

« show mplsinterfaces

» show mplsforwarding-table




e show mplsldp bindings

» show mplsldp neighbor

PE | PE/RR BR B 5

« show bgp vpnv4 unicast all summary

« show bgp vpnv4 unicast all neighbor <neighbor | P address> advertised-routes - B 3% B &% VPNv4 B 1S

« show bgp vpnv4 unicast all neighbor <neighbor | P address> routes - B85 S W 2| VPNv4 B 15

ER showipvrf 8 T EFIGTEE,

fail

<#froot>

PE-1#

show i p vrf

Name Default RD Interfaces
Client_A 100:110 Gio/1
Client_B 100:120 Gio/2

T —1E2 show ip vrf interfaces ta T AV BBl an S8 H o

<#root>

PE-2#



show ip vrf interfaces

Interface IP-Address VRF Protocol
Gio/2 10.1.6.2 Client_A up
Gio/3 10.0.6.2 Client_A up
Gio/1 10.0.6.2 Client_B up

ET— @ HIH , show ip route vrf fr S 1E M B % H P& RAHEEMN B 10.0.6.0/24, ERRAMEERAFL , CE B2
CE_A3, f£iRi% PE AR , ER—i% MPLSVPN fi#R 5 RFT AT,

<#root>

PE-1#

show ip route vrf Cient_A

Routing Table: Client_A
Codes: L - Tocal, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF 1inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS Tevel-1, L2 - IS-IS Tevel-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
a - application route
+ - replicated route, % - next hop override, p - overrides from PfR

Gateway of Tast resort is not set

10.0.0.0/8 is variably subnetted, 4 subnets, 2 masks

C 10.0.4.0/24 is directly connected, GigabitEthernet0/1
L 10.0.4.2/32 is directly connected, GigabitEthernet0/1
B 10.0.6.0/24 [200/0] via 10.10.10.6, 11:11:11

B 10.1.6.0/24 [200/0] via 10.10.10.6, 11:24:16

PE-1#

PE-1#



show ip route vrf dient_B

Routing Table: Client_B
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS Tevel-1, L2 - IS-IS Tevel-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
a - application route
+ - replicated route, % - next hop override, p - overrides from PfR

Gateway of last resort is not set

10.0.0.0/8 is variably subnetted, 3 subnets, 2 masks

C 10.0.4.0/24 1is directly connected, GigabitEthernet0/2
L 10.0.4.2/32 1is directly connected, GigabitEthernet0/2
B 10.0.6.0/24 [200/0] via 10.10.10.6, 11:26:05

EAEMEREZBHTHRCERR  TAEEEE MPLS EREFEANZEMESE ( R mplsip propagate-ttl FALLEETE ) , EEEEHIF
= Client_ A YM{E#YS ( CE-A1 ZE CE-A3),

<#froot>

CE-Al#
show ip route 10.0.6.1

Routing entry for 10.0.6.0/24
Known via "bgp 65002", distance 20, metric O
Tag 65000, type external
Last update from 10.0.4.2 11:16:14 ago
Routing Descriptor Blocks:
* 10.0.4.2, from 10.0.4.2, 11:16:14 ago
Route metric is 0, traffic share count is 1
AS Hops 2
Route tag 65000
MPLS Tabel: none
CE-Al1#

CE-Al#



ping 10.0.6.1

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 10.0.6.1, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 7/8/9 ms
CE-Al#

CE-Al#

traceroute 10.0.6.1 probe 1 nuneric

Type escape sequence to abort.

Tracing the route to 10.0.6.1

VRF info: (vrf in name/id, vrf out name/id)
1 10.0.4.2 2 msec

2 10.1.1.13 [MPLS: Labels 20/26 Exp 0] 8 msec
3 10.1.1.6 [MPLS: Labels 21/26 Exp 0] 17 msec
4 10.0.6.2 [AS 65004] 11 msec

5 10.0.6.1 [AS 65004] 8 msec

N B B0 EARBBREQSNEREML.

T —{E# L HER RR Ml — RIS ER MR FH PERASZEEILT ISISH LDP #EH#E,

<#root>

RR#

show i si s nei ghbors

Tag null:
System Id Type Interface IP Address State Holdtime Circuit Id
P-1 L2 Gio/0 10.1.1.1 up 25 RR.01



P-2 L2 Gio/1 10.1.1.9 up 23 RR.02
RR#

RR#

show npl s | dp nei ghbor

Peer LDP Ident: 10.10.10.1:0; Local LDP Ident 10.10.10.2:0
TCP connection: 10.10.10.1.646 - 10.10.10.2.46298
State: Oper; Msgs sent/rcvd: 924/921; Downstream
Up time: 13:16:03
LDP discovery sources:
GigabitEthernet0/0, Src IP addr: 10.1.1.1
Addresses bound to peer LDP Ident:
10.1.1.13 10.1.1.5 10.1.1.1 10.10.10.1
Peer LDP Ident: 10.10.10.3:0; Local LDP Ident 10.10.10.2:0
TCP connection: 10.10.10.3.14116 - 10.10.10.2.646
State: Oper; Msgs sent/rcvd: 920/916; Downstream
Up time: 13:13:09
LDP discovery sources:
GigabitEthernet0/1, Src IP addr: 10.1.1.9
Addresses bound to peer LDP Ident:
10.1.1.6 10.1.1.9 10.10.10.3 10.1.1.21

HEAE A
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https://www.cisco.com/c/en/us/td/docs/optical/cpt/r9_3/command/reference/cpt93_cr/cpt93_cr_chapter_010.html
https://www.cisco.com/c/en/us/td/docs/optical/cpt/r9_3/command/reference/cpt93_cr/cpt93_cr_chapter_010.html
https://www.cisco.com/c/en/us/support/index.html
https://www.cisco.com/c/en/us/support/index.html
https://www.cisco.com/c/en/us/support/docs/multiprotocol-label-switching-mpls/mpls/220921-verify-mpls-layer-3-vpn-forwarding.html
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