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MPLS VPN OSPF CE-PE Protocol without Area 0

Whereas migrating or enhancement of network we face some complexity with OSPF Area’s. As er
know that in OSPF Area 0.is an backbone area, So even if we plane to run OSPF as a CE-PE routing
protocol we can run, But if we assume that in existing network we are already running OSPF &

configured with Area 0, So in this case how we can run OSPF without Area 0 over MPLS Link.

The Solution is that we can run OSPF without Area 0 over MPLS link. Because as per hierarchy in
OSPF we need Backbone Area 0 and other standard area i.e. Area 1, 2, 3 etc and in OSPF design the
rule is that every standard area should have connectivity with OSPF Area 0 i.e. Backbone Area 0 . So

how we can run OSPF without Area 0 over MPLS Cloud as a CE-PE protocol.
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Here is the explanation,
Till now we know that in OSPF we have Backbone Area, Standard Area, Stub Area, Total Stubby Area
& NSSA Area. Now in MPLS while using OSPF as a CE-PE protocol the new Area has been define and

that is known as Super Backbone Area.

Super backbone area is usually known as ISP Cloud and all PE router of ISP act as an ABR for all OSPF
CE routers in same MPLS Domain and that Area of ISP is known as Super Backbone Area & the Super
Backbone area override the standard rule of OSPF i.e. Every area should connect to Backbone area
i.e. Area 0, But in OSPF instant of using Backbone area they have introduce new are i.e. OSPF Super

backbone and Super back bone is not associate with any area like backbone area 0.

Objective:
Configure MPLS VPNs with the Traffic Engineering feature on R3 & R7 in such a way that VRF CUST_A
traffic should pass through RED PATH ( l.e. R3-R4-R5-R7) & VRF CUST_B should pass through BLUE

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

Direction:

=

Create a basic topology.
Between CE-PE OSPF routing protocol has been configured

3. We are using default scenario of MPLS VPN - Traffic Engineering with Per VRF.

N

E

***Below configuration for MPLS VPN — OSPF as CE-PE without Area 0
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Configuration for MPLS VPN OSPF as CE-PE Protocol without Area 0

R1 - Router

!

interface Loopbackl

ip address 10.1.1.1 255.255.255.252
!

interface Loopback2

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 10.250.10.1 255.255.255.252
duplex auto

speed auto

|

!

router ospf 1

log-adjacency-changes

network 10.1.1.1 0.0.0.0 area 2
network 10.2.1.1 0.0.0.0 area 2
network 10.3.1.1 0.0.0.0 area 2

network 10.250.10.0 0.0.0.3 area 2
!

R2 - Router

!

interface Loopback1l

ip address 20.1.1.1 255.255.255.255

!

interface Loopback2

ip address 20.2.1.1 255.255.255.255

!

interface Loopback3

ip address 20.3.1.1 255.255.255.255

!

interface FastEthernet1/0

description ***** Connected to PE-2 *****
ip address 10.250.20.1 255.255.255.252
duplex auto

speed auto

!

!

router ospf 2
log-adjacency-changes
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network 10.250.20.0 0.0.0.3 area 5
network 20.1.1.1 0.0.0.0 area 5
network 20.2.1.1 0.0.0.0 area 5

network 20.3.1.1 0.0.0.0 area 5
1

R3 --Router

!
!

ip vrf CUST_A

rd 65:1

route-target export 65:1

route-target import 65:1

bgp next-hop Loopback100

1

ip vrf CUST_B

rd 65:2

route-target export 65:2

route-target import 65:2

bgp next-hop Loopback200

!

mpls traffic-eng tunnels

!

1

interface Loopback10

ip address 3.3.3.3 255.255.255.255

1

interface Loopback100

#xk%X BGP NEXT-HOP FOR CUST_A *#****
ip address 100.100.100.100 255.255.255.255
1

interface Loopback200

#xkxk BGP NEXT_HOP FOR CUST_B ***#**
ip address 50.50.50.50 255.255.255.255
!

interface Tunnel10

*3kx%x MPLS TE FOR CUST_B ¥

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 dynamic
no routing dynamic

!

interface Tunnel20

#3434 MPLS TE FOR CUST_A *¥tk3k

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
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tunnel mpls traffic-eng path-option 1 explicit name R3-R4-R5-R7
no routing dynamic

!

interface FastEthernet0/0

description ***** Connected to R1 *****
ip vrf forwarding CUST_A

ip address 10.250.10.2 255.255.255.252
duplex auto

speed auto

!

interface FastEthernet1/0

description ***** Connected to R2 *****
ip vrf forwarding CUST_B

ip address 10.250.20.2 255.255.255.252
duplex auto

speed auto

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 1dp

mpls ip

mpls traffic-eng tunnels

serial restart-delay 0

ip rsvp bandwidth 2000 2000

|

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 1dp

mpls ip

mpls traffic-eng tunnels

serial restart-delay 0

ip rsvp bandwidth 2000 2000

!

|

router ospf 1 vrf CUST_A
log-adjacency-changes

redistribute bgp 65000 subnets
network 10.250.10.0 0.0.0.3 area 2

!

router ospf 2 vrf CUST_B
log-adjacency-changes

redistribute bgp 65000 subnets
network 10.250.20.0 0.0.0.3 area 5

!

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
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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

1

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

!

address-family vpnv4

neighbor 7.7.7.7 activate

neighbor 7.7.7.7 send-community extended
exit-address-family

!

!

address-family ipv4 vrf CUST_B
redistribute ospf 2 vrf CUST_B

no synchronization

exit-address-family

!

address-family ipv4 vrf CUST_A
redistribute ospf 1 vrf CUST_A

no synchronization

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
1

no ip http server

no ip http secure-server

!

1

ip explicit-path name R3-R4-R5-R7 enable
next-address 15.1.1.2

next-address 15.2.1.2

next-address 15.5.1.2

next-address 7.7.7.7

!

mpls ldp router-id Loopback10
!

R4 - Router

!

mpls traffic-eng tunnels

!

!

interface Loopback10

ip address 4.4.4.4 255.255.255.255
!

!
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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 1dp

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 1dp

mpls ip

mpls traffic-eng tunnels

serial restart-delay 0

ip rsvp bandwidth 2000 2000

!

1

router ospf 10

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

router-id 4.4.4.4
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

!

mpls ldp router-id Loopback10
!

R5 - Router

!

mpls traffic-eng tunnels

!

!

interface Loopback10

ip address 5.5.5.5255.255.255.255

1

!

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 ldp

mpls ip

mpls traffic-eng tunnels

serial restart-delay 0

ip rsvp bandwidth 2000 2000
!
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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 1dp

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
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
|

!

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 1dp

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 ldp

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

1

mpls ldp router-id Loopback10
!

R7 - Router

ip vrf CUST_A

rd 65:1

route-target export 65:1

route-target import 65:1

bgp next-hop Loopback100

!

ip vrf CUST_B

rd 65:2

route-target export 65:2

route-target import 65:2

bgp next-hop Loopback60

1

mpls traffic-eng tunnels

1

!

interface Loopback10

ip address 7.7.7.7 255.255.255.255

1

interface Loopback60

*3¥:% BGP NEXT-HOP FOR CUST_B #***¥t*
ip address 60.60.60.60 255.255.255.255
!

interface Loopback100

#xxk% BGP NEXT-HOP FOR CUST_A *#tk*x
ip address 200.200.200.200 255.255.255.255
!

!

interface Tunnel10

*xxk% MPLS TE For CUST_B *****

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
no routing dynamic

!

interface Tunnel20

*3#%% MPLS TE For CUST_A *#¥**

ip unnumbered Loopback10

mpls ip
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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
1
interface FastEthernet0/0

description ***** Connected to R8 *****
ip vrf forwarding CUST_A

ip address 10.250.80.2 255.255.255.252
duplex auto

speed auto
1
!
interface FastEthernet1/0

description ***** Connected to R9 *****
ip vrf forwarding CUST_B

ip address 10.250.90.2 255.255.255.252
duplex auto

speed auto

!

!

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 ldp

mpls ip

mpls traffic-eng tunnels

serial restart-delay 0

ip rsvp bandwidth 2000 2000

1

!

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 2000

!

router ospf 1 vrf CUST_A
log-adjacency-changes

redistribute bgp 65000 subnets
network 10.250.80.0 0.0.0.3 area 2

!

router ospf 2 vrf CUST_B
log-adjacency-changes

redistribute bgp 65000 subnets
network 10.250.90.0 0.0.0.3 area 6

1

1
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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

!

address-family vpnv4

neighbor 3.3.3.3 activate

neighbor 3.3.3.3 send-community extended
exit-address-family

!

address-family ipv4 vrf CUST_B
redistribute ospf 2 vrf CUST_B

no synchronization

exit-address-family

!

address-family ipv4 vrf CUST_A
redistribute ospf 1 vrf CUST_A

no synchronization

exit-address-family

1

ip route 50.50.50.50 255.255.255.255 Tunnel10
ip route 100.100.100.100 255.255.255.255 Tunnel20
!

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

1

mpls ldp router-id Loopback10
!

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
!
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interface FastEthernet0/0

description ***** Connected to PE-2 *****
ip address 10.250.80.1 255.255.255.252
duplex auto

speed auto

!

1

1

router ospf 1

log-adjacency-changes

network 10.250.80.0 0.0.0.3 area 2
network 80.1.1.1 0.0.0.0 area 2

network 80.2.1.1 0.0.0.0 area 2

network 80.3.1.1 0.0.0.0 area 2
!

R9 - Router

interface Loopback1

ip address 90.1.1.1 255.255.255.255
!

interface Loopback2

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 10.250.90.1 255.255.255.252
duplex auto

speed auto

!

!

!

router ospf 2

log-adjacency-changes

network 10.250.90.0 0.0.0.3 area 6
network 90.1.1.1 0.0.0.0 area 6
network 90.2.1.1 0.0.0.0 area 6

network 90.3.1.1 0.0.0.0 area 6
!

Verification :
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CUST A - R8- Router

F N
Dynamips(8): RB, Conscle port |ﬂlﬁ
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CUST B - R9 Router

Dynamips(0): R9, Conscle port |ﬂ@

R-3 Router - PE-1
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Dynamips(4): R3, Censcle port

R-7 Router - PE-2

Dynamips(7): R7, Conscle port

Connected to MPLS VPN Superbackbone, VRF CUST A
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-
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