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HEREEZBEMNOSPFREE,. ®*R1Z110.6.6.60FKEE21 , THETEREERT>R5>R6,

R1 > R5 > R6 > Loopback0 // OSPFBa 521

ER2BEEELFATERE eI 2EECH , At TEEA10.6.0.61RHEELFARRK :

D(N,D) < D(N,S) + D(S, D) /1 Link Protection

41 < 10 + 21 /1 Equality fails
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Loopbackl
10.1.1.1

Loopback( Locpbackl
10,555 T0EEE
Loopbackd 5 f00se0md &
10.2.2.2 EQm EfA)
2 [Ex Eon | &
100,23 v 00 45,0074
3 | ean Eovn | 4

Loopbackd EQD Ega Loophackd
10.3.33 i 10,034 24 F 10444

BARBERIFARETRAMREMEFEUERE. RAEELFARENZEREBARNER
LFAREE.,

ARBAEELFANG S :

fast-reroute per-prefix enable area 0 prefix-priority high
fast-reroute keep-all-paths

ARBARBLFANS S

fast-reroute per-prefix remote-Ifa area 0 tunnel npls-Idp

R1

i nterface LoopbackO
i p address 10.1.1.1 255. 255. 255. 255
!
interface Ethernet0/0
i p address 10.0.12.1 255. 255.255.0
npls ip
!
interface Ethernet0/1
no i p address
!
interface Ethernet0/2
i p address 10.0.15.1 255. 255. 255.0

npls ip

router ospf 100
fast-reroute per-prefix enable area 0 prefix-priority high
fast-reroute per-prefix remote-1fa area 0 tunnel npls-Idp



fast-reroute keep-all-paths
network 10.0.0.0 0.255.255.255 area 0

interface LoopbackO

i p address 10.2.2.2 255. 255. 255. 255
!

interface Ethernet0/0

i p address 10.0.12.2 255.255.255.0
mpls ip

|

interface Ethernet0/1

i p address 10.0.23.2 255.255.255.0

mpls ip

router ospf 100

fast-reroute per-prefix enable area O prefix-priority high
fast-reroute per-prefix renote-1fa area 0 tunnel npls-I1dp
fast-reroute keep-all-paths

network 10.0.0.0 0.255.255.255 area 0

R3

interface LoopbackO

i p address 10. 3. 3.3 255. 255. 255. 255
!

interface Ethernet0/0

i p address 10.0. 34.3 255.255.255.0
mpls ip

|

interface Ethernet0/1

i p address 10.0.23.3 255.255.255.0

mpls ip

router ospf 100

fast-reroute per-prefix enable area O prefix-priority high
fast-reroute per-prefix renote-1fa area 0 tunnel npls-I1dp
fast-reroute keep-all-paths

network 10.0.0.0 0.255.255.255 area 0

R4

interface LoopbackO

i p address 10. 4. 4.4 255. 255. 255. 255
!

interface Ethernet0/0
i p address 10.0. 34.4 255.255.255.0

mpls ip
1

interface Ethernet0/1
i p address 10.0.45.4 255.255.255.0

mpls ip



router ospf 100

fast-reroute per-prefix enable area O prefix-priority high
fast-reroute per-prefix renote-1fa area 0 tunnel npls-I1dp
fast-reroute keep-all-paths

network 10.0.0.0 0.255.255.255 area 0

RS

interface LoopbackO

i p address 10.5.5.5 255. 255. 255. 255
!

interface Ethernet0/0

i p address 10.0.56.5 255. 255.255.0
!

interface Ethernet0/1

i p address 10.0.45.5 255. 255.255.0
mpls ip

|

interface Ethernet0/2

i p address 10.0.15.5 255.255.255.0

mpls ip

router ospf 100

fast-reroute per-prefix enable area O prefix-priority high
fast-reroute per-prefix renote-1fa area 0 tunnel npls-I1dp
fast-reroute keep-all-paths

network 10.0.0.0 0.255.255.255 area 0

R6

interface LoopbackO

i p address 10.6.6.6 255.255.255.0
1

interface Ethernet0/0
i p address 10.0.56.6 255.255.255.0

mpls ip

router ospf 100

fast-reroute per-prefix enable area O prefix-priority high
fast-reroute keep-all-paths

network 10.0.0.0 0.255.255.255 area 0
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R1 stores label for 10.6.6.6 received Loopback0
from R3 to switch 10.1.1.1
traffic when primary link goes
down.

Primary link between R1 and R5 fails.

5 Loopback0 Loopback0
S 10555 10.6.6.6

Loopback0 10.0.56.0/24 6
10.2.2.2
10.0.23.0/24 10.0.45.0/24
N 1= EO0M 4
Loopback( E0/0 EQ/0 Loopback0
10.3.3.3 K] 10.0.34.024 4 10.4.4.4

R3 has an MPLS label of 18 for
10.6.6.6 and it shares it with R1 over
targeted LDP session

HARGHIIRE10.6.6.6 , REMNEEKELEBEIBRT1 >R5>R6 , MEEM R,

Rl#show ip route 10.6.6.6
Routing entry for 10.6.6.6/32
Known via "ospf 100", distance 110, metric 21, type intra area
Last update from 10.0.15.5 on Ethernet0/2, 00:08:56 ago
Routing Descriptor Blocks:
* 10.0.15.5, from 10.6.6.6, 00:08:56 ago, via Ethernet0/2 // Primary path
Route metric is 21, traffic share count is 1
Repair Path: 10.3.3.3, via MPLS-Remote-Lfa3 // Also a backup MPLS remote tunnel has been
established

LR REBEERIMPQERBHRIZEEERE  LBHECHEREEATE., EEERRIMRIZE
B B FRLDPEFEURMER,

Rl#show mpls 1ldp neighbor 10.3.3.3
Peer LDP Ident: 10.3.3.3:0; Local LDP Ident 10.1.1.1:0
TCP connection: 10.3.3.3.22164 - 10.1.1.1.646
State: Oper; Msgs sent/rcvd: 28/29; Downstream
Up time: 00:12:08
LDP discovery sources:
Targeted Hello 10.1.1.1 -> 10.3.3.3, active, passive
Addresses bound to peer LDP Ident:

10.0.34.3 10.3.3.3 10.0.23.3
PQ/release(R3)EI M EAERIMRIZEEBEN B ELDPEFE , UEHER1EAZSRKRBFTE ( A6+
510.6.6.6 ) BIMPLSIEH, ttJE‘JLAEEIJR3&'JMPLSFﬁ18FHJ§A|‘1R6E'Ji—EI$}1 THREBHERT R

o WEHISHRIBEBLDPERIEA , Y EABOEBRREEERI L,

Rl#show ip cef 10.6.6.6



10.6.6.6/32 // 23 is primary label
nexthop 10.0.15.5 Ethernet0/2 label [23]18] /1 18 is backup | abel shared by R3
repair: attached-nexthop 10.3.3.3 MPLS-Remote-Lfa3

Rl#show mpls forwarding-table 10.3.3.3

Local Cut goi ng Prefix Byt es Label Cut goi ng Next Hop
Label Label or Tunnel Id Swi t ched interface
21 21 10.3.3.3/32 0 Et0/0 10.0.12.2

R3#show mpl s forwardi ng-table 10.6.6.6

Local Cut goi ng Prefix Byt es Label Cut goi ng Next Hop
Label Label or Tunnel Id Swi t ched interface
18 18 10. 6. 6. 6/ 32 0 Et0/0 10.0.34.4

RERI-ROHERERFEME (XK ) , REMNSBBEFTEZE23MMPLS LSPER (BB
REBEF|10.6.6.6MWER ), BER , ER1-ROEBEREHE , MEFHEIBMPLS-Remote-Lfa3iy &8
BT, HEHERINIPERSIEMNE—EEANER, ASERSBEBEZLDPEEE
HE , MAREERATIEPQEE ( AHlHAR3) , BT

- AEPEE — RIBEBELDPEIR11214#10.6.6.6MVEH,
. Outer Label ( #ASPEE ) — R1HRINVIREEGESR,

ABEBABRRAIIPERZ

Hit , REMERAEANBER21IETRLUTEPQEIHR3, —ERETERS , SBREREIH
B ((NEHREEE BB HMR2WEEEBR ) . RIBRATERES , LMEAMPLSER X
WA E N | BT,

R2 is unable to provide direct alternate to 10.6.6.6

Remote LFA is computed and R3 is selected as release/PQ node
Targeted LDP session is built between R1 and R3

MPLS label for protected (10.6.6.6) prefix is advertised by R3 to R1
R1 installs this label as a backup in CEF.

L o 0 -9 S NS O

R

FERAXHAS , BRENEARRSEEERE,

B & Ihae

WME AL |, SREHNRIFER10.6.6.6/32 ( BIR6#Ioopback0 ) » R1EZERCEBEN T ERELE

BR1>R5>R6 , MEHFIR, HELEHP , BRTETEHRRE I, EBFIH TRIMRSZEHE
SEIX B R E A MY 5 — BB ERE -

Rl#show ip int brief | in up



Ethernet0/0 10.0.12.1 YES NVRAM up up

Ethernet0/2 10.0.15.1 YES NVRAM up up
Loopback0 10.1.1.1 YES NVRAM up up
MPLS-Remote-Lfa3 10.0.12.1 YES unset up up
MPLS-Remote-Lfa4 10.0.15.1 YES unset up up

Rl#show ip route 10.6.6.6
Routing entry for 10.6.6.6/32
Known via "ospf 100", distance 110, metric 21, type intra area
Last update from 10.0.15.5 on Ethernet0/2, 01:45:54 ago
Routing Descriptor Blocks:
* 10.0.15.5, from 10.6.6.6, 01:45:54 ago, via Ethernet0/2
Route metric is 21, traffic share count is 1
Repair Path: 10.3.3.3, via MPLS-Remote-Lfa3

Rl#show i p ospf rib 10.6.6.6

OSPF Router with ID (10.1.1.1) (Process |D 100)

Base Topol ogy (Ml D 0)

OSPF |l ocal RIB
Codes: * - Best, > - Installed in global R B
LSA: type/LSI D ori gi nat or

*> 10.6.6.6/32, Intra, cost 21, area O
SPF I nstance 10, age 01:48:22
Flags: RIB, HPrio
via 10.0.15.5, Ethernet0/2
Flags: RIB
LSA: 1/10.6.6.6/10.6.6.6
repair path via 10.3.3.3, MPLS-Remote-Lfa3, cost 40 // MPLS LFA tunnel chosen as
Flags: RIB, Repair, IntfDj, BcastD, CostWn backup
LSA: 1/10.6.6.6/10.6.6.6

H it , £ EEEEHFE(RT1-R5)%E , HOSPFR IR , FAMPLSISERERIRE, LRRERA
R1, #1ERR3 (PQEFE ) 10.3.3.3, ©ERIREIAKER1E110.6.6.60 RE R & ¥ 8ERK
10.0.15.5(Ethernet 0/2) BV R &,

Rl#show i p ospf fast-reroute renote-Ifa tunnels
OSPF Router with ID (10.1.1.1) (Process |D 100)
Area with ID (0)
Base Topol ogy (Ml D 0)

Interface MPLS-Renpte-Lfa3 // Renote [fa tunnel
Tunnel type: MPLS-LDP
Tailend router ID: 10.3.3.3
Term nation | P address: 10.3.3.3
Qutgoing interface: Ethernet0/0
First hop gateway: 10.0.12.2
Tunnel netric: 20
Prot ects:
10.0.15.5 Ethernet0/2, total netric 40
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