ISIS Remote LFAE Al 3l= MPLS L3VPNLe| A
I|23|o]M of

&t

10

|2

‘

™I AE
O__I.LA'.s
MEEE=TEH 24

HiE HE

1ISIS #4234 LFA
-

HE 2|3 clojo{7=H
-

CPE-1-R8
CPE-2-R8
PE-1-R1

P1-R2

P2-R3

P3-R4

P4-R5

P5-R6

PE-2-R7

Ct=S2 =olshL|ct
P1-R2

P2-R3

P3-R4

P4-R5

P5-R6

F0{ ALE| R0 @77t 250 LFAZE 28 El B F0{o| EgfE] E =2 27t gr s L|Ct.
P1-R2

=Xl 14

00I

270
o] 2M0ME ISIS LFA(Remote Loop Free Alternative) 7|5 & At&35t0{ MPLS(Multiprotocol
Label Switching) 21|0[04 3 VPNE T74d5t= Yo CHa MEELICHME HET AlLt2|22F 5H

o Zim/aalold W 32 EAlstod of & mHorgrLic
AN 2F M
QT MY



ol 2 Mol cHet +AAQ @ 7 Atete eiaL|ct ae{Lt MPLSO] CHEF 7|2 %@l o|8H 2! SIS =2
EZ0i Cigt AF X|Ao| BHEA| ES0| & ZAQlL|CH

MEBEIE FE 24
Ol BME S8 AZEQo] W st=9o] HHo R SHHEEIX| ef&Lch.

Ol EMe| HE= 5 & g &2l CIHIO|AE EOIZ A EE[RJ&LICHO| EM0 AL E E% C|H}

=
OlAE Z7|EHE(7|2) dulaco|Me 2 AFEJ&GLICHEEM HERFTL 5E 2 82, 2E
BEo{e| MMl S Ol2| SKIstAlZ| HFEfLICH

Hi 3 B2

ISISE & MIAH ISPl 2| FSE|T MPLS Layer 3 Vpn2 ISPHIM ME st 7Ha Qo] &2 M
L|ChISP 2o l=et &3 Folrt dso AY &2 0|x22 1% 0|2t AHTAT He g
LICEMPLS E{g 213 E3 2l = B35 Zt2 7|52 0|33t 2XE a1 st X|pt &5 Zn|ad

Mo| 2 stLct,

0Il

ISIS Remote LFAE S ¥jof CidH 2= ISIS 2HE{7F SYUst 213 AEl CIO|E{HIO|AE Z A
E'EPE HES € 8ELICHEIRE A7 EHRE{ BE S3l CH&f X01| g i ZEE MEASHOF St=
B2 2IRE AE BIREH AE O XO| CHEH CHS S22 AI86HK| 2t = B2 EtSE BE MY CH2
SO MEHE = Q&LICH O] BI¥2 2 & EP—?—E-IW S e HIO|EHIO|AE 7HX|D o2 2 =
e = UAELICHOl= LFA 7|52 7|2 7HELICH O|A| o] ¥4 BE = Cisco CEF(Express
Forwarding) &§S0iA 2 22 YEH 7|2 Z27F AuistH FA| AFSE LI O™ oHg 2h2
S EZEZR 7|E Eto|Ho 2t SEE = UA&LICH

°="lI|0

ISIS ¥4 LFA

2474 LFAQ| &t 5

Phe 1

Eff=2 2t2E AWM FE 0|SstH B2 A—C—FE ALSELICLEIRE ARt C 2te| 2137t Ct2



2 Z2O{H EIREH AT FE Eot= WIS 2tRE BE FA| MEE + UX|E, 0| B2 -E—X1I7F
HEEZX| &LIctE a7zt E=3 EP--EIO-I ISIS EEZX|= HEE QAR ZELIC 0| 2t

£ Bo| T HCi2}E 2HRE BE O/T 212 HEE X1 OM AR B3 F2 otouy g
AL @A oot et ZolE EEZX|7t HEHE W7 K| THZ 0l BLE A ZHoll R ZEL|Ct.

Ol 2XIE SHZIsHEIH Bt2E| AvlM BHPE| D2 S EGYELICH B12E DE BHREIAE S
sl Z2E ALZstod F2 0158 &0] gieyLich Ofxl 2t E| A%k C 7hol Favt et Z9, 74
A 10| B2 E| F2 #ots Eeizio| H{d2 S5 2P D2 FA| H&ELICHOIM 212 E DE
2H2E| AClA] BHRE| F2 S5t BT ERTI2 7hdS 1 EE2K|0| ofHl AT K| R3

o2 HAEl B 2Alg 5ol e M LICHIEM ENT 558 WHS WAl 4O
SAol EE2X7} CHAl BEE % YaLif

T+
HE<L3 clojo{2&Y

2474 LFAZ AL 3= MPLS Layer 3 VPNO| EEZX|;

CE = 1124 oi[X| 2t E
PE = Provider Edge 2t E
P=32X 2t E

AMNEE F L2 192.168.255. XILICH 047|M X B RE{ HE .02 E0{R12 12 FQUER F=

192.168. 255 1L},
il'.'-E-1-Ft3 |

192.168.18.2 g g
168182 | 192.168.18.2
e Y
|PE-1-R1 |
—_—
Eth 0/1
192.168.12.2 | 192.168.12.1
Eth 0/0 192.168.26.2
‘ Eth 0/1
192.168.23. iﬁ"ﬁ
L 1éfh2§,§ Eth 0/1 & P1-R2 §y52 168.26.1 th; 1'3'";1,' o
192.168.231  Eth 0/2 Eth 0/1 168.72. ;
192 .168.67.1 _Iﬂ-
P2-R3 i P5-RE i— 192.168.67 21\ PE:2-R7 CE-2-R9|
Eth 0/1 Eth 0/0 Eth 0/0 192.168.79.2
192.168.34.1 192.168.56.1 Eth 0/0
192 168.34.2 Eth 01
Eth 0/D 192.168.56.2
ﬁ?&j Eth 0/1 Eth o/o ==
192.168.45.1 192.168.45.2

74



CPE-1-R8

7|12 BEE A235lE= #Basic CE 71I|1|0|M:

interface Ethernet0/0

ip address 192.168.18.8 255.255.255.0
|

1

ip route 0.0.0.0 0.0.0.0 192.168.18.1
|

CPE-2-R8

#Basic 7|2 G2 & At&st= CE ZAI|2ai ol dLCt.

interface Ethernet0/0

ip address 192.168.79.9 255.255.255.0
1

1

ip route 0.0.0.0 0.0.0.0 192.168.79.7
1

PE-1-R1

# PE Zdx| 180l

interface Loopbackl

ip address 192.168.255.1 255.255.255.255
ip router isis TAC

|

interface Ethernet0/0

vrf forwarding A

ip address 192.168.18.1 255.255.255.0

#1SIS QIE{Ho|lA= ZRIEFZQIE0{OF BfLICH

interface Ethernet0/1

ip address 192.168.12.1 255.255.255.0
ip router isis TAC

mpls ip

igsis circuit-type level-2-only

isis network point-to-point

1

#1SIS ¥4 LFA 7

router isis TAC

net 49.0000.0000.0001.00

is-type level-2-only

metric-style wide

fast-reroute per-prefix level-2 all



fast-reroute remote-1lfa level-2 mpls-1dp

mpls 1ldp autoconfig level-2
1

# PE-2-R72 AF2$ BGP Vpnv4 I|0{&!

router bgp 65000

bgp log-neighbor-changes

no bgp default ipv4-unicast

neighbor 192.168.255.7 remote-as 65000
neighbor 192.168.255.7 update-source Loopbackl
1

address-family ipv4

exit-address-family

!

address-family vpnv4

neighbor 192.168.255.7 activate

neighbor 192.168.255.7 send-community both
exit-address-family

!

address-family ipv4d vrf A

redistribute connected

exit-address-family
1

P1-R2

#P Zim|ago|M

interface Loopbackl
ip address 192.168.255.2 255.255.255.255

ip router isis TAC
|

#ISIS QIE{H|o|A= ZRIEFZQIE0{oF BfLICt

interface Ethernet0/0

ip address 192.168.12.2 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

1

interface Ethernet0/1

ip address 192.168.23.2 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

1

interface Ethernet0/2

ip address 192.168.26.2 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

1



#ISIS HZ LFA 74

router isis TAC

net 49.0000.0000.0002.00

is-type level-2-only

metric-style wide

fast-reroute per-prefix level-2 all

fast-reroute remote-1fa level-2 mpls-1dp
1

P2-R3

#P Zdm|go|Md

interface Loopbackl
ip address 192.168.255.3 255.255.255.255

ip router isis TAC
1

#1SIS QIE{H|o|lA= ZRIEFZQIE0{O}

Ofr

FLct.

I

interface Ethernet0/0

ip address 192.168.23.3 255.255.255.0
ip router isis TAC

mpls ip

igsis circuit-type level-2-only

isis network point-to-point

1

interface Ethernet0/1

ip address 192.168.34.3 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

1

#ISIS 44 LFA 7+

router isis TAC

net 49.0000.0000.0003.00

is-type level-2-only

metric-style wide

fast-reroute per-prefix level-2 all

fast-reroute remote-1lfa level-2 mpls-1dp
I

P3-R4

#P Zx|agfo|M

interface Loopbackl
ip address 192.168.255.4 255.255.255.255
ip router isis TAC



#ISIS QE{mola= XRIEF ZRIEofof B LICH

interface Ethernet0/0

ip address 192.168.34.4 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

!

interface Ethernet0/1

ip address 192.168.45.4 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

1

#ISIS HZA LFA

router isis TAC

net 49.0000.0000.0004.00

is-type level-2-only

metric-style wide

fast-reroute per-prefix level-2 all
fast-reroute remote-1fa level-2 mpls-1dp

P4-R5

#P ZAx|ag|o|lM

interface Loopbackl
ip address 192.168.255.5 255.255.255.255

ip router isis TAC
!

#ISIS QlIE{H|o|A = ZQIEE X QIE0{0F &L|C}.

interface Ethernet0/0

ip address 192.168.45.5 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

I

interface Ethernet0/1

ip address 192.168.56.5 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

I

#ISIS 44 LFA 7+

router isis TAC



net 49.0000.0000.0005.00

is-type level-2-only

metric-style wide

fast-reroute per-prefix level-2 all
fast-reroute remote-1lfa level-2 mpls-1dp

P5-R6

#P ZHm|ago|lM

interface Loopbackl
ip address 192.168.255.6 255.255.255.255

ip router isis TAC
1

#I1SIS QIE{m|o|A= ZRIEF ZQIE0{OF BfLICH

interface Ethernet0/0

ip address 192.168.56.6 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

!

interface Ethernet0/1

ip address 192.168.26.6 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

!

interface Ethernet0/2

ip address 192.168.67.6 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

|

#I1SIS S LFA 7+

router isis TAC
net 49.0000.0000.0006.00
is-type level-2-only
metric-style wide
fast-reroute per-prefix level-2 all

fast-reroute remote-1lfa level-2 mpls-1dp
!

PE-2-R7

# PE Z4x|1eflo|M

interface Loopbackl
ip address 192.168.255.7 255.255.255.255

ip router isis TAC
|



#1SIS RIE{m0o|A = EZRIEFZQIE0{Of & LICEH

interface Ethernet0/0

ip address 192.168.67.7 255.255.255.0
ip router isis TAC

mpls ip

isis circuit-type level-2-only

isis network point-to-point

1

interface Ethernet0/1

vrf forwarding A

ip address 192.168.79.7 255.255.255.0
1

#I1SIS N LFA

router isis TAC

net 49.0000.0000.0007.00

is-type level-2-only

metric-style wide

fast-reroute per-prefix level-2 all
fast-reroute remote-1lfa level-2 mpls-1dp
1

# PE-1-R12 AF2 8 BGP Vpnv4 I|0{&

router bgp 65000

bgp log-neighbor-changes

no bgp default ipv4-unicast

neighbor 192.168.255.1 remote-as 65000
neighbor 192.168.255.1 update-source Loopbackl
|

address-family ipv4

exit-address-family

!

address-family vpnv4

neighbor 192.168.255.1 activate

neighbor 192.168.255.1 send-community both
exit-address-family

!

address-family ipv4d vrf A

redistribute connected

exit-address-family
|

lee solgtLch

P1-R2

show isis fast-reroute remote-Ifa tunnels &2 2t LE{0| 2 FE 4 LFA E{'dE EAIELICH

P1-R2#show isis fast-reroute remote-1lfa tunnels
Tag TAC - Fast-Reroute Remote-LFA Tunnels: MPLS-Remote-Lfal: use Et0/2, nexthop 192.168.26.6,



end point 192.168.255.5
MPLS-Remote-Lfa2: use Et0/1, nexthop 192.168.23.3, end point 192.168.255.4

P2-R3

P2-R3#show isis fast-reroute remote-1lfa tunnels

Tag TAC - Fast-Reroute Remote-LFA Tunnels: MPLS-Remote-Lfal: use Et0/1, nexthop 192.168.34.4,
end point 192.168.255.5

MPLS-Remote-Lfa2: use Et0/0, nexthop 192.168.23.2, end point 192.168.255.6

P3-R4

P3-R4#show isis fast-reroute remote-lfa tunnels

Tag TAC - Fast-Reroute Remote-LFA Tunnels: MPLS-Remote-Lfal: use Et0/1, nexthop 192.168.45.5,
end point 192.168.255.6

MPLS-Remote-Lfa2: use Et0/0, nexthop 192.168.34.3, end point 192.168.255.2

P4-R5

P4-R5#show isis fast-reroute remote-lfa tunnels

Tag TAC - Fast-Reroute Remote-LFA Tunnels: MPLS-Remote-Lfal: use Et0/0, nexthop 192.168.45.4,
end point 192.168.255.3

MPLS-Remote-Lfa2: use Et0/1, nexthop 192.168.56.6, end point 192.168.255.2

P5-R6

P5-R6#show isis fast-reroute remote-1lfa tunnels

Tag TAC - Fast-Reroute Remote-LFA Tunnels: MPLS-Remote-Lfal: use Et0/0, nexthop 192.168.56.5,
end point 192.168.255.4

MPLS-Remote-Lfa2: use Et0/1, nexthop 192.168.26.2, end point 192.168.255.3

F0{ ALIZ|I20M 277} Wisto] LFA7I 7 HEl B F0{e E
oY =<7 Br4gfLict

23 @FE Rust7| Mol P-1-R2E MEHSIH RLFAE Ol5l eiexd ZAZ 2 P-1-R22} P-5-R4 AO|0f|
T+ ESE CHA LDP MAMo| 0|0 (e RE € & UESLICLRLFAZI QISH EBIRE T2 EZ2 T E
&t X|3HOF St CHA| S &FsHoF & LICt.

P-1-R2#show ip route repair-paths 192.168.255.7
Routing entry for 192.168.255.7/32
Known via "isis", distance 115, metric 30, type level-c
Redistributing via isis TAC
Last update from 192.168.26.6 on Ethernet0/2, 02:23:31 ago
Routing Descriptor Blocks:
* 192.168.26.6, from 192.168.255.7, 02:23:31 ago, via Ethernet(0/2
Route metric is 30, traffic share count is 1
Repair Path: 192.168.255.4, via MPLS-Remote-Lfa6
[RPR]192.168.255.4, from 192.168.255.7, 02:23:31 ago, via MPLS-Remote-Lfa6
Route metric is 20, traffic share count is 1



P-1-R2#show mpls 1ldp neighbor 192.168.255.4
Peer LDP Ident: 192.168.255.4:0; Local LDP Ident 192.168.255.2:0

TCP connection: 192.168.255.4.32391 - 192.168.255.2.646
State: Oper; Msgs sent/rcvd: 184/183; Downstream
Up time: 02:26:09

LDP discovery sources:
Targeted Hello 192.168.255.2 -> 192.168.255.4, active,

Addresses bound to peer LDP Ident:
192.168.255.4 192.168.34.4 192.168.45.4
S o

passive

2t & E|o[E0lAM PE2-R701 CHEt =7 ZE = 192.168.255.4(P3-R4)E S3all &g = U&LICH
2171 LFA 2 50| YR 2 M B P3-R4oll Dl2] PEELICH WetM 712 227} Mg mjotct 5
P e LI 2L

Al TZ00| P3-R4Z EfRE|D, Ol =0l Dl2] WES 1 2+2) 7= 2ol &

M EcHE SCho| 2 MsHX| ofomd 2& st MEo| 7sELchae{H ISIS Z2ES
Mol et SEE += %ﬁL—IEP

P1-R2 Bt REc MY ZE2E XS 7t d&Lct Fol7 &dlstZ| Tof P2-R3E S5 F+HE
CEF &=o0| o|O| /7| HELCE.
P1-R2#show ip cef 192.168.255.7
nexthop 192.168.26.6 Ethernet0/2 label [25|26]
repair: attached-nexthop 192.168.255.4 MPLS-Remote-Lfab
O| Ctolo{a2 2 O|Fof MEet WEst S22 EoiELC.
182.168.18.2 i
Eth 0/0 192.168.18.2
|FE:1-R1|
| Eth o/
182.168.12.1
192.168.26.2
Eth 01
192,16 Eth 0/1
192.168.79.1
192, v B %
92.168.23.1 P,
—#{PE-2-RT CE-2-R9
Eth 011 ] 192.168.79.2
1€2.168.34.1 : Eth 0/0
; 192.168.34.2 0
Eth 0/0 2.168.56.2
- . Eth 0/1

P1-R2

20l8 9I3, P1-R2% P5-R6 710l 201 BA(EN 0/2)8 B2 3t0] HoH ALIEIE CHA| BIE *

CE-1-R80{|A CE-2-R9Z 915 pingO| A E|H E|AE & Zo| M= & Hol Al 2EEX| &

L|C}.

CE-1-R8#ping 192.168.79.9
Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 192.168.79.9,

timeout is 2 seconds:
<OQuput Snipped>



Success rate is 100 percent (149320/149320), round-trip min/avg/max = 1/1/18 ms
= _I —
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