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I9lp) Jopdsu LFA IJpoood puliné:

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

oy wedsu LFA go wes:

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

R1

interface LoopbackO

ip 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

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

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 O 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 O 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

!

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
|

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.

Loopbackd Loopback0
10.5.5.5 10.6.6.6

Loopback( 10.0.56.0/24 6
10.2.2.2 E0iD
10.0.23.0/24 10.0.45.0/24
3| EDM EOM 4
Loopback0 E0/0 EQ/0 Loopback0
10.3.3.3 3 10.0.34.0/24 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

JJzuosd eds luvezle R6 10.6.6.6. sIJ9o 1Jpuwl) |._Jiuu|uu§ Jods Idey9) JJesv§ o9 £u)y R1
> R5 > R6 Jpl 09 p9_07 oul.

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

Swp lesh o3l 1duwy Idlzoslbs oddliss! oso R19 PQ/g @50 IUluosl) R3 1IJos wpe zuwlwol
w9luwbs 1Ug9lsess. ssuce eu 3JY lugble duws gpd puwe0396 Vs |bl) wyulez LDP LSy
R19R3 Joubd IJoyweslo.

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
Swp luwedsle gduws gpd LDP IJp w0396 IJos wp loglyel wsu R1 9 R3 L9lwlbs g956
PQ/IJl o>, (83) JeuvhJds ouwpess MPLS JJobsle 1Jezess (10.6.6.6 WO odo 1JzlJs) pe
R1. ouli sy 1o R3 wo wuwpsé MPLS 18 Jogosd IJouwesd Jzyds [Je,9) welo luve,zle R6.
oup purlhds 0o lJoupssé 18 L9luwbé R3 pg R1 g, LDP 9swpe wigisuoel Jouwpssd uuwe
lewslbs eds R1.

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 Qut goi ng Prefix Byt es Label Qut 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 nmpl s forwardi ng-table 10.6.6.6

Local Qut goi ng Prefix Byt es Label Qut 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

blJel 1o houlb R1-R5 2 (Idpuwh IJlusluws): ooe lghs wozse 2pds pie) Iduslole gw
MPLS LSP p¢ IJouwpess 23 (IJouvess JJ9uo9d [Js 10.6.6.6 o) ldeuwly IUIuelus). 9pe
SJdigws webd IJLboolb R1-RS swe wzasd w9é py9) Idwslule eo) puvh IUluodlz gw
MPLS-Remote-LFA3. sop W,00 2506 IP B R1 1eule 03l IUBvd couwess lolbss.
IJouwess 1Us1RJss os IJogwpss IJos sop wgdpeol gw) 2duws LDP 1Jpyu 03096 gldogupss
IJ2hzss os pu led 1J9uesd IJs €926 PQ (R3 W 030 1JzlJs) Jel 09 p9 sz S 1Ju29,6.

cNdouwess [Usledss - IJouwess J 10.6.6.6 IJos 98,0l R3 g, LDP |Js R1.
clJoguess 1ghesd - 1dogwess lJos sogoeoel R1 Jlgwezle R3.

2506 IP 1sl2Jss Jdouwpss 1Jgbzss

Dddi wop ouwess s 1der9) wldezsd wluvesle ldouwess IUghzess 21 Jdsuesd Ids
€926 PQR3. Lpzyd 9029d 206 1Jeu9) IJs R3: wup ilJs IJogupss 1dgbess (19 8> wop
Lldooel waluwls R2 uwow boy) 1Joudds 9od 1JI2s)8). 2> R3 $spd IJouwpessd 1UslgJss J
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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 ip ospf rib 10.6.6.6

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

Base Topol ogy (Ml D 0)

OSPF | ocal RIB
Codes: * - Best, > - Installed in global RIB
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, H Prio
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

J>3JI: gl e y6 o b OSPF Ces wuud Idboolb IJiulws (R1-R5). Swp oe9sd eyds
lJp,9) wluwwésle qu_QI@ luodlz MPLS. suuil 03 1Jud§ pu R1 9s0w0s B R3 (e920 PQ)
10.3.3.3. Jpl sULS) Lsuol IJs luo 99 Idzplss Jos ool 10.0.15.5: 9lseyue 012 1J3s
Se> lJpuwl) Iyissuws Jeyds 1Jp,9) IJs 10.6.6.6 oo R1.

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)

nterface 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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