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Loopback( Locpbackl
105,55 10.6.6.6

Loapbackd 5 0S54 &
102,203 E0M E&0
2 e Edn | &5
10.0.23 v A0 45 074
3| Edn B | 4

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

BARBEELFARZTRAMREMENRNRTRE . REEELFARFHITRENNZELFAR
o

AT EREELFANG S :

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

BHRTELFARNSS :

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

T ##MPLS-Remote-LFABE Zh §
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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.

Loopback0 Loopback0
10.5.5.5 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

N TR6MIAE10.6.6.6 , RENEEREREEIR1>R5>R6, MR,

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

B ZBREBEERIMPQ/RERT AR3ZEABFRE , ZTRCEIEETE, X2SBERIARIZ
B 23 B #RLDP & F A IR Z

Rl#show mpls ldp 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/RM(RI)T REAERIMRIZ BHEN BFRLDPLE , LESRIEAEZZRIFER ( 264K
10.6.6.6 ) WMPLS#HRZE ., it , RSWMPLSHRZE 718 , A THRIC ARG EAVRER R, LARE
18HR3EELDPERIAE | A F#NRI LHR DR,

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

RER1- R5%E§&hﬂ:}ﬁfﬂ4ﬂi (EBR) , RERSBEITERZ23WMPLS LSPH A ( frEBEY
I%é 23%10.6.6.6 ) - , ¥R1-RoEERMTFF AT |, FREFEIMPLS-Remote-Lfa3ti & E B ER
B, EILEHRE R1E’JIP§&E@AM17JD—/I\H<§O REFFRL R E S BFRLDPAEF I WIRE | 4L
HIRE RN T FKPQE A ( RHIHRAR3) , MAFTR.

- BUEHRE — RIBEILDPIRHLR1#10.6.6.645%,
* %nB*T:\_&L - R1 jJRSE’J%@j:E{/\E’J*T&LO
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it , FEAATIRZ21XREBHRITIRICRIRIUTEPQT KR3, —BREZIARS , AR FHEE
F?(:iEE%MXZE)ISEﬂﬁ?&RZ@F?)O R3X B A ZBIE(E18 #*AEEMPLS!%%:E% SRS HE R b ¥,
RE , EMR.

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.
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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

Rt , EEHEEHE(R1-R5)FOSPFRSE , EAMPLSIEERERRTE. HEBERERT , 4
IEFR3 (PQTR ) 10.3.3.3, B©EREE , TRMHE TXI4E10.0.15.5, LAMOKNRY , ZEEHE2
MR1%/10.6.6.6H R E R E &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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