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MPLS Traffic Engineering with per L2TPv3 Tunnel

As we saw in my previous post that “How to configure MPLS Traffic Engineering with Per VRF” ,

But now if Customer required Layer 2 Circuit then we How we can do traffic Engineering with

Layer 2.

We can provide Layer 2 Circuit using MPLS or L2TPv3, Here we are going to see “ Traffic

Engineering with L2TPv3” using MPLS Core.
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Objective:

Configure MPLS Traffic Engineering on R3 & R7 in such a way that Pseudo wire CUST_A traffic
should pass through RED PATH (l.e. R3-R4-R5-R7) & Pseudo wire VRF CUST_B should pass

through BLUE PATH (i.e. R3-R6-R7)

1. Direction:
1] Create a basic topology.
3. 2] Configure MPLS Traffic Engineering on PE routers.

4. ***Below configuration for MPLS - Traffic Engineering with Per L2TPv3 Tunnel.
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Configuration for MPLS Traffic Engineering Per VRF/VPN

R1 - Router

interface Loopback1
ip address 10.1.1.1 255.255.255.252
!
interface Loopback?2
ip address 10.2.1.1 255.255.255.255
!
interface Loopback3
ip address 10.3.1.1 255.255.255.255
!
interface FastEthernet0/0
description ***** Connected to PE1 Router *****
ip address 192.168.1.1 255.255.255.252
duplex auto
speed auto
!
!
router ospf 1
log-adjacency-changes
network 10.1.1.1 0.0.0.0 area 0
network 10.2.1.1 0.0.0.0 area 0
network 10.3.1.1 0.0.0.0 area 0

network 192.168.1.0 0.0.0.3 area 0
!

R2 - Router

!
interface Loopback1

ip address 20.1.1.1 255.255.255.255
!
interface Loopback?2

ip address 20.2.1.1 255.255.255.255
!

interface Loopback3

ip address 20.3.1.1 255.255.255.255
!

interface FastEthernet0/0
no ip address
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shutdown

duplex half

!

interface FastEthernet1/0

description ***** Connected to PE-2 *****
ip address 172.16.1.1 255.255.255.252
duplex auto

speed auto

!

router ospf 2

log-adjacency-changes

network 20.1.1.1 0.0.0.0 area 0
network 20.2.1.1 0.0.0.0 area 0
network 20.3.1.1 0.0.0.0 area 0

network 172.16.1.0 0.0.0.3 area 0
!

R3 --Router

pseudowire-class CUST_A

encapsulation 12tpv3

ip local interface Loopback100

!

pseudowire-class CUST_B

encapsulation 12tpv3

ip local interface Loopback200

!

interface Loopback10

ip address 3.3.3.3 255.255.255.255

!

interface Loopback100

description **** Tunnel 20 - Explicit *****
ip address 100.100.100.100 255.255.255.255
!

interface Loopback200

description ***** Tunnel 10 Dynamic *****
ip address 50.50.50.50 255.255.255.255

!

interface Tunnel10

ip unnumbered Loopback10

mpls ip
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tunnel destination 7.7.7.7
tunnel mode mpls traffic-eng
tunnel mpls traffic-eng priority 1 1
tunnel mpls traffic-eng bandwidth 2000
tunnel mpls traffic-eng path-option 1 dynamic
no routing dynamic
!
interface Tunnel20
ip unnumbered Loopback10
mpls ip
tunnel destination 7.7.7.7
tunnel mode mpls traffic-eng
tunnel mpls traffic-eng priority 1 1
tunnel mpls traffic-eng bandwidth 2000
tunnel mpls traffic-eng path-option 1 explicit name R3-R4-R5-R7
no routing dynamic
!
interface FastEthernet0/0
description ***** Connected to R1 *****
no ip address
duplex auto
speed auto
no cdp enable
xconnect 200.200.200.200 10 pw-class CUST_A
!
interface FastEthernet1/0
description ***** Connected to R2 *****
no ip address
duplex auto
speed auto
no cdp enable
xconnect 60.60.60.60 20 pw-class CUST_B
!
interface Serial3/0
description *****Connected to P2_CORE *****
bandwidth 2000
ip address 15.1.1.1 255.255.255.252
encapsulation ppp
mpls label protocol Idp
mpls ip
mpls traffic-eng tunnels
serial restart-delay 0
ip rsvp bandwidth 2000 2000
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!
interface Serial3/1
description *****Connected to P1_CORE*****
bandwidth 2000
ip address 15.3.1.1 255.255.255.252
encapsulation ppp
mpls label protocol Idp
mpls ip
mpls traffic-eng tunnels
serial restart-delay 0
ip rsvp bandwidth 2000 2000
!
!
router ospf 10
mpls traffic-eng router-id Loopback10
mpls traffic-eng area 0
router-id 3.3.3.3
log-adjacency-changes
no auto-cost
network 3.3.3.3 0.0.0.0 area 0
network 15.1.1.0 0.0.0.3 area 0
network 15.3.1.0 0.0.0.3 area 0
!
router bgp 65000
bgp log-neighbor-changes
neighbor 7.7.7.7 remote-as 65000
neighbor 7.7.7.7 update-source Loopback10
!
address-family ipv4
neighbor 7.7.7.7 activate
no auto-summary
no synchronization
exit-address-family
1
address-family vpnv4
neighbor 7.7.7.7 activate
neighbor 7.7.7.7 send-community extended
exit-address-family
!
ip route 60.60.60.60 255.255.255.255 Tunnel10
ip route 200.200.200.200 255.255.255.255 Tunnel20
!
ip explicit-path name R3-R4-R5-R7 enable
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next-address 15.1.1.2
next-address 15.2.1.2
next-address 15.5.1.2

next-address 7.7.7.7
!

R4 - Router

!
mpls traffic-eng tunnels
!
!
interface Loopback10
ip address 4.4.4.4 255.255.255.255
!
!
interface Serial3/0
description *****Connected to PE1_ROUTER *****
bandwidth 2000
ip address 15.1.1.2 255.255.255.252
encapsulation ppp
mpls label protocol Idp
mpls ip
mpls traffic-eng tunnels
serial restart-delay 0
ip rsvp bandwidth 2000 2000
!
interface Serial3/1
description *****Connected to P3_CORE *****
bandwidth 2000
ip address 15.2.1.1 255.255.255.252
encapsulation ppp
mpls label protocol Idp
mpls ip
mpls traffic-eng tunnels
serial restart-delay 0
ip rsvp bandwidth 2000 2000
!
!
router ospf 10
mpls traffic-eng router-id Loopback10
mpls traffic-eng area 0
router-id 4.4.4.4
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log-adjacency-changes

no auto-cost

network 4.4.4.4 0.0.0.0 area 0
network 15.1.1.0 0.0.0.3 area 0
network 15.2.1.0 0.0.0.3 area 0
I

mpls ldp router-id Loopback10

R5 - Router

|
mpls traffic-eng tunnels
!
!
interface Loopback10
ip address 5.5.5.5 255.255.255.255
!
!
interface Serial3/1
description *****Connected to P2_CORE*****
bandwidth 2000
ip address 15.2.1.2 255.255.255.252
encapsulation ppp
mpls label protocol Idp
mpls ip
mpls traffic-eng tunnels
serial restart-delay 0
ip rsvp bandwidth 2000 2000
!
interface Serial3/2
description ***** Connected to PE2_ROUTER *****
bandwidth 2000
ip address 15.5.1.1 255.255.255.252
encapsulation ppp
mpls label protocol Idp
mpls ip
mpls traffic-eng tunnels
serial restart-delay 0
ip rsvp bandwidth 2000 2000
!
router ospf 10
mpls traffic-eng area 0
router-id 5.5.5.5
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log-adjacency-changes

no auto-cost

network 5.5.5.5 0.0.0.0 area 0
network 15.2.1.0 0.0.0.3 area 0
network 15.5.1.0 0.0.0.3 area 0
I

I

mpls ldp router-id Loopback10

R6 - Router

|
mpls traffic-eng tunnels
!
interface Loopback10
ip address 6.6.6.6 255.255.255.255
!
!
interface Serial3/0
description ***** Connected to PE2_ROUTER *****
bandwidth 2000
ip address 15.4.1.1 255.255.255.252
encapsulation ppp
mpls label protocol Idp
mpls ip
mpls traffic-eng tunnels
serial restart-delay 0
ip rsvp bandwidth 2000 2000
!
interface Serial3/1
description *****Connected to PE1_ROUETR *****
bandwidth 2000
ip address 15.3.1.2 255.255.255.252
encapsulation ppp
mpls label protocol Idp
mpls ip
mpls traffic-eng tunnels
serial restart-delay 0
ip rsvp bandwidth 2000 2000
!
!

router ospf 10
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mpls traffic-eng router-id Loopback10
mpls traffic-eng area 0

router-id 6.6.6.6
log-adjacency-changes

no auto-cost

network 6.6.6.6 0.0.0.0 area 0
network 15.3.1.0 0.0.0.3 area 0
network 15.4.1.0 0.0.0.3 area 0

!

mpls ldp router-id Loopback10
!

R7 - Router
!
!
pseudowire-class CUST_A
encapsulation 12tpv3
ip local interface Loopback100
!
pseudowire-class CUST_B
encapsulation 12tpv3
ip local interface Loopback60
!
!
interface Loopback10
ip address 7.7.7.7 255.255.255.255
!
interface Loopback60
description ***** Tunnel 10 Dynamic *****
ip address 60.60.60.60 255.255.255.255
!
interface Loopback100
description ***** Tunnel 20 Explicit *****
ip address 200.200.200.200 255.255.255.255
!
interface Tunnel10
ip unnumbered Loopback10
mpls ip
tunnel destination 3.3.3.3
tunnel mode mpls traffic-eng
tunnel mpls traffic-eng priority 1 1
tunnel mpls traffic-eng bandwidth 2000
tunnel mpls traffic-eng path-option 1 dynamic
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no routing dynamic
!
interface Tunnel20
ip unnumbered Loopback10
mpls ip
tunnel destination 3.3.3.3
tunnel mode mpls traffic-eng
tunnel mpls traffic-eng priority 1 1
tunnel mpls traffic-eng bandwidth 2000
tunnel mpls traffic-eng path-option 1 explicit name R7-R5-R4-R3
no routing dynamic
!
interface FastEthernet0/0
description ***** Connected to R8 *****
no ip address
duplex auto
speed auto
no cdp enable
xconnect 100.100.100.100 10 pw-class CUST_A
!
interface FastEthernet1/0
description ***** Connected to R9 *****
no ip address
duplex auto
speed auto
no cdp enable
xconnect 50.50.50.50 20 pw-class CUST_B
!
!
interface Serial3/0
description ***** Connected to P1_CORE *****
bandwidth 2000
ip address 15.4.1.2 255.255.255.252
encapsulation ppp
mpls label protocol Idp
mpls ip
mpls traffic-eng tunnels
serial restart-delay 0
ip rsvp bandwidth 2000
!
!
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interface Serial3/2
description ***** Connected to P3_CORE *****
bandwidth 2000
ip address 15.5.1.2 255.255.255.252
encapsulation ppp
mpls label protocol Idp
mpls ip
mpls traffic-eng tunnels
serial restart-delay 0
ip rsvp bandwidth 2000
!
!
router ospf 10
mpls traffic-eng router-id Loopback10
mpls traffic-eng area 0
log-adjacency-changes
network 7.7.7.7 0.0.0.0 area 0
network 15.4.1.0 0.0.0.3 area 0
network 15.5.1.0 0.0.0.3 area 0
!
router bgp 65000
bgp log-neighbor-changes
neighbor 3.3.3.3 remote-as 65000
neighbor 3.3.3.3 update-source Loopback10
!
address-family ipv4
neighbor 3.3.3.3 activate
no auto-summary
no synchronization
exit-address-family
1
address-family vpnv4
neighbor 3.3.3.3-activate
neighbor 3.3.3.3 send-community extended
exit-address-family
!
ip route 50.50.50.50 255.255.255.255 Tunnel10
ip route 100.100.100.100 255.255.255.255 Tunnel20
!
no ip http server
no ip http secure-server
!
!
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ip explicit-path name R7-R5-R4-R3 enable
next-address 15.5.1.1
next-address 15.2.1.1
next-address 15.1.1.1

next-address 3.3.3.3
!

R8 - Router

!
interface Loopback1l
ip address 80.1.1.1 255.255.255.255
!
interface Loopback2
ip address 80.2.1.1 255.255.255.255
!
interface Loopback3
ip address 80.3.1.1 255.255.255.255
!
interface FastEthernet0/0
description ***** Connected to PE-2 *****
ip address 192.168.1.2 255.255.255.252
duplex auto
speed auto
!
!
router ospf 1
log-adjacency-changes
network 80.1.1.1 0.0.0.0 area 0
network 80.2.1.1 0.0.0.0 area 0
network 80.3. 1 0.0.0.0 area 0

network 192.168.1.0 0.0.0.3 area 0
!
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R9 - Router

!
interface Loopback1l

ip address 90.1.1.1 255.255.255.255
!

interface Loopback?2

ip address 90.2.1.1 255.255.255.255
!

interface Loopback3

ip address 90.3.1.1 255.255.255.255
!

!

interface FastEthernet1/0

description ***** Connected to PE-2 *****
ip address 172.16.1.2 255.255.255.252

duplex auto

speed auto

!

!

router ospf 2
log-adjacency-changes

network 90.1.1.1 0.0.0.0 area 0
network 90.2.1.1 0.0.0.0 area 0
network 90.3.1.1 0.0.0.0 area 0
network 172.16.1.0 0.0.0.3 area 0
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Verification :

CUST A - R1- Router
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CUST B - R2 Router

Dynamips(3): R2, Conscle port |ﬂlﬁ

- D

m
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R-3 Router - PE-1

Dynamips(4): R3, Console port |ﬂk_g_hj

i rroup
13037 €3983 PE2 ROUTER eat 200.200.200.200 O 12tp default cl
48872 55846 PEZ2 ROUTER et 60.60.60.60 0 12tp defaunlt cl

f EE——)
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Dynamips(4): R3, Console port |ﬂl-£—hj
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Dynamips(4): R3, Conscle port
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