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3. Jlswpl lu g0 gulose IPv4 | |6-Unicast w9l _wlos ASBR

4. sJ;p 9?9> 26 90056 J ;UulJo iBGP JJl_oslh I hlog o0 wy90999) eBGP-eBGP

5. Inter-AS Option C - s 0J & wes6 BGP gJs v weso LDP
6. Inter-AS Option B - s, ;0J &, wos6 BGP gJs o, wosé LDP
7. 2J w6 BGP pugssé lJzbole g, VPN (i BPE ig EVPN) &2

NFX YY)

Sue o3l IJpwows veup Iduvsobssole IJos wrouss eds gwdd Elue 9odsso Jejse
Multiprotocol Label Switching (MPLS) 9,999 lJgwlyé 1Uz39356 (BGP) Bbs Cisco IOS®-XR.

1. sbip 929> puwb elwo Jgsble VPN INTERs MPLS 9 C

ooy 030 1Juo9,6 lesh sl B puve,d wsu IJVslo.

iBGP vpnv4 eBGP vpnv4 iBGP vpnv4

Loopback0 address



1096 1.

S2e9S eozo Provider Edge (PE) PE1 gJws puwly Julsiss VRF 10.200.1.2/32. 9 w0 €5y pedsd.

RP/ 0/ 0/ CPUO: PEl1#show cef vrf one 10.200.1.2
10. 200. 1. 2/ 32, version 3, internal 0x5000001 0x0 (ptr Oxal4Obe74) [1], Ox0 (0x0), 0x208
(0xal4a7118)
Updated Apr 7 14:36:45.628
Prefix Len 32, traffic index O, precedence n/a, priority 3
via 10.3.1.4/32, 0 dependencies, recursive [flags 0x6000]
path-idx O NH D 0x0 [ 0xa0d87468 0x0]
recursion-via-/32
next hop VRF - 'default', table - 0xe0000000
unresolved
| abel s i mposed {24004}

Jl s2095 PE1 £Js puwly J 10.3.1.4/32. |l cpess £Js puvly J 10.3.1.0/24.

RP/ 0/ O/ CPUO: PEl#show route 10.3.1.4

Routing entry for 10.3.1.0/24
Known via "ospf 1", distance 110, netric 3, type intra area
Installed Apr 7 14:07:01.140 for 00:32:48
Routi ng Descri ptor Bl ocks
10.1.1.2, from 10.100.1.3, via G gabitEthernet0/0/0/0
Route nmetric is 3
No advertising protos.

Stw 1o $I90 0uld puwl Slue gds puwly 2293 IJuble 1Usles (ASBR) JJgbss IJoldss. szw
odysy o3l Idpuwly Idelow eds JJ ASBR glglho w9jsgo |Js wi9wsded Idewlhs IUslgdss
(IGP).

router static

address-fam |y ipv4 uni cast
10.3.1.4/32 G gabitEthernet0/0/0/1
[

[

router ospf 1
redistribute static

(p) E_.J |.Jrouu|J |.JTU

RP/ 0/ 0/ CPUO: PEl1#show cef vrf one 10.200.1.2
10. 200. 1. 2/ 32, version 3, internal 0x5000001 OxO (ptr Oxal4Obe74) [1], Ox0 (0x0), 0x208
(0xal4a7118)
Updated Apr 7 14:36:45.628
Prefix Len 32, traffic index O, precedence n/a, priority 3
via 10.3.1.4/32, 3 dependencies, recursive [flags 0x6000]
path-idx O NH D 0xO0 [ Oxal50f 9f 4 0xO0]
recursion-via-/32
next hop VRF - 'default', table - 0xe0000000
next hop 10.3.1.4/32 via 24005/0/21
next hop 10.1.1.2/32 G 0/0/0/0 | abel s i nposed {24003 24004}

S89p ASBR1 Lot use wouwpssd yolsyé pou POP welo ASBR2 Julsisle VPNVA4/6:

RP/ 0/ 0/ CPUO: ASBR1#show mpls forwarding prefix 10.3.1.4/32



Local Qutgoing Prefix Qut goi ng Next Hop Byt es

Label Label or ID | nterface
Swi t ched
24005 rpop 10.3.1.4/32 Go0/0/0/1 10.3.1. 4 2506

ZUS pE 9293 L) IJebgs IJeldss ds ASBR welo zs)lu IBGP: yuswpe Ybg lelbdé wogso
lJouwesd wsou ASBR: bl Jp swpe wdysu Idpuwl) el eJs ASBR.

p& 1Jgbys IJoldss 1Uslosé gds ASBR1T w9 PE1 9090 puwl) wlow:

RP/ 0/ 0/ CPUQ: ASBR1#show mpls forwarding labels 24006 detail

Local Qutgoing Prefix Qut goi ng Next Hop Byt es

Label Label or ID I nterface

Swi t ched

24006 24004 2:2:10.200.1. 2/ 32 10.3.1. 4
0

Updated: Apr 7 14:49:58.190

Pat h Fl ags: 0x6000 |

Label Stack (Top -> Bottom: { }

MAC/ Encaps: 0/0, MIu. O

Packets Switched: O
Jlizb Iy 1Jglzos IJuol>6 0088956 Vs £09> [J9lzos 1ol 6. sdie dpuwl) IJeloe eJs ASBRs
JJésl) ASBg C.

2. IJlzedlb Llosld IJpusl) gds 9231 IJogzse e 8306
ASBRs JJ¢gsl, AS B

Sdie luodh ey Juoplo Bsle 306 1Usge IJBUS 1dpods06 (ASBR) wogisu/ldlzodlb
wwgole VPNVA/E & ldledlo gwol. w390 03l 1l JI 5990 ASBR wogisu lJpuwble 131 Je
gdg ould VRF ppds wp wdgsuo £§Js ASBR s 89p wluwes)b s pu losld Idpuwl, Jdpuwble.
l9 I3l Jp sy glduw punly (RR) Jelisds [Jgwgly VPNVA4A/G.

router bgp 1

address-fam |y ipv4 uni cast
|

addr ess-f ani | y vpnv4 uni cast

retain route-target all
|

3. Jl seop Wledlo g0 golaso IPVA 1Jpuw elé-Unicast wgl ulod
ASBR

sie 5283 Iluosly IPV4 1Uss szed edlps IJoe izl Wi Lvodle Inter-AS Option C s
Jvodle MPLS (MPLS 1J9236) IJes couue wlduediuws. $3Jd Jio Idulsisle VPNVA6 sep
cuousol Lupdd 18e,lLos: 9JIG 030 Jsuwe 2lJs Idwe Idizhs IPVA (IPV6). slsl Jp sdo ol
09 IJeld: Suws e pdllbgs IJpuwh 1Jezad JJouwess (LSP) pu wolss |Us wolss 98y
w99 Yo 1Upy9) pu wolss |Js wolss.

lob, 1Js 1Uue9,6 20 Sluol wlbo, sl InterAS Option C.



iBGP LU eBQP LU iBGP LU
= N, .
. \ ; %

iBG vpnv4
£

: GEIJ i
- o oo c & G
i ASBIH : e ASBR2 :

LoopbackD address

lJuo9,0 2.
p9z0le P19 P2 os Isual pozole elduw Idpuwl, B wbleol I3les (AS) J VPNVA.

Sop luwodsle oo I.Jiab.; lJeuwes (LU) Joldd wbsle IJlguezle po sles Jel 09 1Jzld WO
1JIg).

Sew9s ASBR1 gJs pgpoes IJeulasy 030 IJos wp wdysuol 9JIJdo JI wogs puwbile Wsol:

RP/ 0/ 0/ CPUO: ASBR1#show bgp ipv4 labeled-unicast
RP/ 0/ 0/ CPUO: ASBR1#

RP/ 0/ 0/ CPUO: ASBR1#show bgp ipv4 labeled-unicast summary
BGP router identifier 10.100.1.3, |local AS nunber 1

BGP generic scan interval 60 secs

Non-stop routing is enabl ed

BGP tabl e state: Active

Tabl e I D: 0xe0000000 RD version: 41

BGP nain routing table version 41

BGP NSR Initial initsync version 2 (Reached)
BGP NSR/ | SSU Sync- G- oup versions 0/0

BGP scan interval 60 secs

BGP is operating in STANDALONE node.

Process RcvTbl Ver bRIB/RIB Label Ver |nportVer SendTbl Ver
St andby Ver

Speaker 41 41 41 41

41 0

Nei ghbor Spk AS MsgRcvd MsgSent Tbl Ver 1nQ QutQ Up/ Down
St/ Pf xRed

10.3.1. 4 0 2 150 151 41 0 0

00: 06: 29 0



10. 100.1. 2 0 1 52 52 41 0 0
00: 06: 42 0

slduwow 0910 ASBR szw o $dou Jsse Idle, IJolds 2os sedue ciuoswe oumess ceasd
lJouwesd pogss Idoygesdedle (MPLS) JIJJ puwl) Sp ldledlo g 1Jp9zole.

RP/ 0/ 0/ CPUO: ASBR1#show run router bgp

router bgp 1

address-fam |y ipv4 uni cast
redistribute ospf 1

allocate-label all
!

pdleld: spdu o s@se Ule) wotuosue Idoumesle Jubsle pesus B 2lds weass
wwslows ldpgwl).

9lduwses pu 03l 1Jle,) os:

RP/ 0/ 0/ CPUO: ASBR1#show bgp ipv4 labeled-unicast

BGP router identifier 10.100.1.3, local AS nunber 1
BGP generic scan interval 60 secs

Non-stop routing i s enabl ed

BGP tabl e state: Active

Tabl e I D: 0xe0000000 RD version: 52

BGP nain routing table version 52

BGP NSR Initial initsync version 2 (Reached)

BGP NSR/ | SSU Sync- G- oup versions 0/0

BGP scan interval 60 secs

- internal, r RIB-failure, S stale, N Nexthop-discard

Status codes: s suppressed, d danped, h history, * valid, > best
[
i - 1GP, e - EGP, ? - inconplete

Origin codes:

Net wor k Next Hop Metric LocPrf Weight Path
*> 10.1.1.0/24 10.1.2.2 2 32768 ?
*> 10.1.2.0/24 0.0.0.0 0 32768 ?
*> 10.2.1.0/24 10.3.1. 4 0 027
*> 10.2.2.0/ 24 10.3.1. 4 2 027
*> 10.3.1.0/24 0.0.0.0 0 32768 ?
* 10.3.1. 4 0 027
*> 10.100.1.1/32 10.1.2.2 3 32768 ?
*> 10.100.1. 2/ 32 10.1.2.2 2 32768 ?
*> 10.100. 1. 3/ 32 0.0.0.0 0 32768 ?
*> 10. 100. 1. 4/ 32 10.3.1. 4 0 027
*> 10.100. 1.5/ 32 10.3.1. 4 2 027
*> 10. 100. 1. 6/ 32 10.3.1. 4 3 027
Processed 11 prefixes, 12 paths

RP/ 0/ 0/ CPUO: ASBR1#show bgp ipv4 labeled-unicast 10.100.1.6/32
BGP routing table entry for 10.100.1.6/32

Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 48 48

Local Label: 24008
Last Modified: Apr 7 16:20:04.509 for 00:00: 49
Pat hs: (1 avail able, best #1)
Advertised to peers (in unique update groups):
10.100.1.2
Pat h #1: Received by speaker 0
Advertised to peers (in unique update groups):



10. 100.1.2

2
10.3.1.4 from 10.3.1.4 (10.100. 1. 4)
Received Label 24002
Oigin inconplete, metric 3, local pref 100, valid, external, best, group-best
Received Path ID 0, Local Path ID 1, version 48
Oigin-AS validity: not-found
Jil golgool):

- Sev wdIsu w9ise [Jouwess (eds gese eeole ASBR 9 PE)
- Sew wdIsu pegpesed lIdevlasy IPV4 1 e wplé-unicast Jzl,6 BGP

4. sJip 929> 2hid 90ps6 Jubu s IBGP JJluosl Ilog pu
w295999J eBGP-eBGP (J..,90999J €BGP oy 1JgJud)

lulb, lJs 1Jueg,é 3.

iBGP vpnv4 eBGP vpnv4 eBGP vpnv4 iBGP vpnv4

LoopbackD address

1Ju09)6 3.

ould &Jles ASBRS gJs 1Joslds. sd9e ASBR3 Couvgsd Idue IJizhbs Jo,9esds ) eBGP
VPNV4 |Js ASBR1 9 ASBR2.

pdlebé: szo odsso Idpuwble IJelows gds ASBR3 JsJd.

RP/ 0/ 0/ CPUQ: ASBR3#show bgp vpnv4 unicast

BGP router identifier 10.100.1.7, |ocal AS nunber 3
BGP generic scan interval 60 secs
Non-stop routing is enabled

BGP table state: Active

Tabl e I D: 0xO0 RD version: O



BGP main routing table version 3

BGP NSR Initial initsync version 2 (Reached)
BGP NSR/ I SSU Sync- Group versions 0/0

BGP scan interval 60 secs

Status codes: s suppressed, d danped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard
i

Origin codes: - IGP, e - EGP, ? - inconplete

Net wor k Next Hop Metric LocPrf Weight Path
Route Di stinguisher: 1:1
*> 10.200.1.1/32 10.4.1.3 017
Route Di stinguisher: 2:2
*> 10.200. 1.2/ 32 10.4.2. 4 027

Processed 2 prefixes, 2 paths

RP/ 0/ 0/ CPUO: ASBR3#show bgp vpnv4 unicast rd 1:1 10.200.1.1/32
BGP routing table entry for 10.200.1.1/32, Route Distinguisher: 1:1
Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 2 2
Last Modified: Apr 7 18:45:21.510 for 00:03: 30
Pat hs: (1 avail able, best #1)
Not advertised to any peer
Pat h #1: Received by speaker O
Not advertised to any peer
1
10.4.1.3 from10.4.1.3 (10.100.1.3)
Recei ved Label 24009
Oigin inconplete, |ocal pref 100, valid, external, best, group-
best, inport-candidate, not-in-vrf
Received Path ID 0, Local Path ID 1, version 2
Ext ended community: RT:1:1

ould pLdJs pg Iledlo g0 puwble VPNV4 oo ASBR3: Jl 90 ASBR3 Cldledlo £0 £,92
ouwble VPNVA 131256,

sswdiue Ided Vs wdssu gl IBGP _j|£5lh.9 £Js ASBR3 gupdsu Iduvguoss sl 1Jglbgs
lJoldsé: I sdje o s el IBGP jlisws.

router bgp 3
address-fam |y vpnv4 uni cast

retain route-target all
|

nei ghbor 10.4.1.3

renmote-as 1 address-fam |y vpnv4 uni cast
route-policy PASS in
rout e- policy PASS out

|

.
nei ghbor 10.4.2.4

renote-as 2

address-fam |y vpnv4 uni cast

route-policy PASS in
rout e- policy PASS out
|

|
neighbor 10.99.99.99
remote-as 3
description dummy-iBGP neighbor for back-to-back eBGP vpnv4

updat e- sour ce LoopbackO
address-fam |y vpnv4 uni cast



next-hop-self
!
!
|

9lduesezs os luo swop 1o IJledlo g0 p9ze VPNV4:

RP/ 0/ 0/ CPUO: ASBR3#show bgp vpnv4 unicast rd 1:1 10.200.1.1/32
BGP routing table entry for 10.200.1.1/32, Route Distinguisher: 1:1

Ver si ons:
Pr ocess bRI B/ RIB SendTbl Ver
Speaker 12 12

Local Label: 24002
Last Modified: Apr 7 18:58:04.510 for 00:01: 46
Paths: (1 avail abl e, best #1)
Advertised to update-groups (with nore than one peer):
0.2
Pat h #1: Received by speaker 0
Advertised to update-groups (with more than one peer):
0.2
1
10.4.1.3 from10.4.1.3 (10.100.1.3)
Recei ved Label 24009
Oigin inconplete, |ocal pref 100, valid, external, best, group-
best, inport-candidate, not-in-vrf
Received Path ID 0, Local Path ID 1, version 12
Ext ended comunity: RT:1:1

5. Inter-AS Option C - sW9_oJ o ywpesé BGP gds o uvwpesé LDP

bee s o030 Iduog,s Jdlbdle gds lesh wluwegsle 1Ugbeso ASBRs IJpouodso ew) boolble
pug>36. Jeed o3l ldgpd: sz 1o wdgy eduwé gpd €BGP IPV4 LU L s ASBRS pw g6 [Jgbgle
ubb,l J9z9> uolob pusliss wsuwol.

iBGP LU eBGP LU iBGP LU
/ N e Y / iy
iBGP vpnv4 '\ -~ eBGPvpnvd /' iBGP vpnv4
/ Lot R . ....pﬁl ------------- B B e :\1. ....... . .a."'“"'"-._\.

10100.1.4 1010015  10.100.16
EEI]!D."D.“ZE @ % 1
! = = |
EEI].‘IJ.‘I] % |

A

LoopbackD address

1Ju09)6 4.



03l gsl, Inter-AS C. IJpszole P19 P2 o lsuol 1Upszole 1Uglduw Jdpuwl, J VPNVA.

ould IPV4 pwpelé unicast sy p9gole PE 9 ASBRS. wdgy 9esle ASBR poodé polyiv,d gu)
boovlble pogsds.

Vs |J ASBR. o8

router bgp 1

nei ghbor 10.100.1.4
renote-as 2
ebgp-multihop 2
updat e- sour ce LoopbackO
address-fam |y ipv4 | abel ed-uni cast
route-policy PASS in
rout e- policy PASS out

JI 92> wu9wsdsd wasse lJouwpss (LDP) pbdsw wsu ASBRS. yusewus BGP wlehbs wozso
MPLS gJs IUboulble wso $slise IJopde Bs 1Usuosd 1Jgluos wldpuds (ASBR).

RP/ 0/ 0/ CPUQ: ASBR1#show mpls interfaces

I nterface LDP Tunnel Static Enabl ed
G gabi t Et hernet 0/ 0/ 0/ 0 Yes No No Yes

G gabi t Et hernet 0/ 0/ 0/ 1 No No No Yes
GigabitEthernet0/0/0/2 No No No Yes

GigabitEthernet0/0/0/3 No No No Yes

G gabi t Et hernet 0/ 0/ 0/ 4 No No No Yes

JJ gvse eJs ol Solp zos IJlo. 1JpuvdJs pe lduusolisy Jel 09 p9 oz B 030 1Juo9)é.

iBGP LU eBGP LU iBGP LU
.« L, N e
£y / % /." \
£ A 3 ; i
]E}GP vpnv4 \. : eBGP vpnvd 8 iBGP wuf;*}mmr
arErs / ...................................... \ /
/'.,.' Ty gty fﬁ—wi-[i\ it LDP\* i, . ¥ “a
4—"‘-——_—-\

- g 10 1 - “', :’ Te1001-7 “‘. 10 e s a5 = —
“!-J"' aEd.fqu GEOHMM) - GEDf0/O/1 ﬁeon.fq,f
H ASBR1 . e ASBRJ- 10427 : % %

Loopback0 address



03l gsl, Inter-AS C. IJpszole P19 P2 o lsuol 1Upszole 1Uglduw Jdpuwl, J VPNVA.

ould IPV4 pwpelé unicast sy pogole PE 9 ASBRS. Jl swp w9sosd ASBR1 9 ASBR2 pol i )é.
90pl pogssly |.J'aJo_9_|o pouodlu po eI Uvods wuvgd wy9esdsd IJe w6 1UslgJss
9w9w9ded LDP. s 1Juo9,6 5 swp wpdsd oo IJuvwds [y uwslos wldesze ASBR3: 9lJss
Suvéd wy9w9d9d IGP 9 LDP pg¢ ASBR1 9 ASBR2.

cluwogsle IUgbsle IJpegsss J eBGP gJs ASBRs: ould puvdJs. lo gduvé BGP wsu RRs W
JJ AS Jl wbo, pus.

RP/ 0/ 0/ CPUO0: Pl#show cef 10.100.1.5
10. 100. 1.5/ 32, version 263, internal 0x1000001 O0xO (ptr Oxal3bde74) [1], O0x0 (0xal389560), Oxa28
(Oxald4a72a8)
Updat ed Apr 8 09:38:02. 551
| ocal adjacency 10.1.2.3
Prefix Len 32, traffic index O, precedence n/a, priority 3
via 10.1.2.3/32, GgabitEthernet0/0/0/1, 5 dependencies, weight O,
class 0 [flags 0xO0]
pat h-idx O NHI D 0x0 [ OxaOe8b2a4 0x0]
next hop 10.1.2.3/32
| ocal adjacency
| ocal |abel 24004 labels imposed {24007}

JJluelld po P1.RRINAS 1. ]|Js P2. 9 RRin AS 2/ IJowpess IJuol>,6 os 24007. s ASBRI.
SUp wwdSd 0o IJouwpss uldogwess 24000.

RP/ 0/ 0/ CPUQ: ASBR1#show mpls forwarding labels 24007

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID I nterface
Swi t ched

24007 24000 10. 100. 1. 5/ 32 10.100.1.4 1404

RP/ 0/ 0/ CPUO: ASBR1#show cef 10.100.1.5
10. 100. 1.5/ 32, version 155, internal 0x5000001 OxO (ptr Oxal3bel74) [1],
0x0 (0xal38965c), 0xa08 (0Oxald4a72d0)
Updated Apr 8 10:02:38.101
Prefix Len 32, traffic index O, precedence n/a, priority 4
via 10.100. 1.4/ 32, 5 dependencies, recursive, bgp-ext [flags 0x6020]
path-idx O NH D 0x0 [O0xal50f 874 0x0]
recursion-via-/32
next hop 10.100.1.4/32 via 24004/0/ 21
| ocal |abel 24007
next hOp 10.4.1.7/32 G 0/0/0/4 labels imposed {ImplNull 24000}

lJouwesd 24000 os IJoywpessd IJos wp oddsel eds ASBR1 L9luubs BGP LU oo, ASBR2.

RP/ 0/ O/ CPUO: ASBR1#show bgp ipv4 labeled-unicast 10.100.1.5
BGP routing table entry for 10.100.1.5/32

Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 76 76

Local Label: 24007
Last Modified: Apr 8 09:37:57.509 for 00:04:05
Paths: (1 avail abl e, best #1)
Advertised to update-groups (with nore than one peer):
0.3
Advertised to peers (in unique update groups):



10.100.1.1 10.100.1.2
Pat h #1: Received by speaker O
Advertised to update-groups (wth nore than one peer):

0.3
Advertised to peers (in unique update groups):
10.100.1.1 10.100.1.2

2
10.100. 1.4 from 10.100. 1. 4 (10. 100. 1. 4)
Received Label 24000
Oigin inconplete, metric 2, local pref 100, valid, external, best, group-best

Received Path ID 0, Local Path ID 1, version 76

Oigin-AS validity: not-found
9p& 3JIJc Jl 899, p9z0 ASBR IU3s s9¢8 wswopl VQQDE§J BGP. goldelds Jl spduo gl
wzso lJgip Idos suvadpeol pg 030 lJouwesd byl Jlve Jp sesu IJogwessé 24000.
lJouwess IJos sew luvegdlpol Jeed 1Ugje |Js 10.100.1.5 os IJouwpso po LDP:

RP/ 0/ 0/ CPUO: ASBR1#show route 10.100.1.5/32

Routing entry for 10.100.1.5/32

Known via "bgp 1", distance 20, netric 2, [ei]-bgp, |abeled unicast
(3107)

Tag 2, type external

Installed Apr 8 10:02:38.082 for 01:24:37

Routi ng Descri ptor Bl ocks

10.100.1.4, from 10.100. 1.4, BGP external
Route metric is 2
No advertising protos.

Subsy 03l |Js 1Jgbys IJeldss 10.100.1.4. |uwezle ASBR2.

9dlws pu luwedsle IJogwess Idos oddlel 1Uze 1Usspdslbs Iddsoslds po ASBR3: 9JJuol
Josuve J3JY.

2w IJouwpsle 1Uss e luoldeo o9 {ImpINull 24000} wsJl e {24002 24000},

RP/ 0/ 0/ CPUO: ASBR1#show mpls ldp bindings 10.100.1.4/32
10. 100. 1.4/ 32, rev 146

Local binding: |abel: 24004

Renot e bi ndi ngs: (2 peers)

Peer Label
10.100.1.2:0 24003
10. 100.1.7:0 24002

Stw 1o $89p ASBR1 L9, IJouwess LDP 24002 IJes wp oddsol po pozo ASBRS. oy iz
oebsd lehé w9zseo BGP MPLS. ¢ §9p wluolWs 1JdJes Il wlwsé MPLS |Js 1Jie, eBGP
pwgd lJgbsle.

ASBR1:

router bgp 1

nei ghbor 10.100.1.4
renote-as 2
ebgp-multihop 2 mpls
updat e- sour ce LoopbackO
address-fam |y i pv4 | abel ed-uni cast
route-policy PASS in



rout e- policy PASS out
!

PO IJlo lelxs Jolwé IJoywpess Iduoeses J ASBR1:

RP/ 0/ 0/ CPUO: ASBR1#show cef 10.100.1.5
10. 100. 1.5/ 32, version 155, internal 0x5000001 OxO (ptr Oxal3bel74) [1], O0x0 (0xal38965c), 0xa08
(0xald4a72d0)
Updated Apr 8 10:02:38. 102
Prefix Len 32, traffic index 0, precedence n/a, priority 4
via 10.100.1.4/32, 5 dependenci es, recursive, bgp-ext [flags 0x6020]
path-idx O NH D Ox0 [ 0xal50f 874 0xO0]
recursion-via-/32
next hop 10.100. 1.4/32 via 24004/0/ 21
| ocal | abel 24007
next hop 10.4.1.7/32 G 0/0/0/4 labels imposed {24002 24000}

pu poze Ile):

Spue luwegsle gsly MPLS Gs I Ui, ebgp-multihop BGP o wpdsu MPLS gJs slzos wbs, Jol
SpUE weuosSwe uunpdslo lghé IJJdolus o eusé-NULL Jeolyso 1Jgbys IJoldss IJos swpe
lJogy edsol pu IJubs). 9031 88> B weuo Idgwsubsgole lJos wp Bsol U:oa)gé
lJoed eds ouwpsle lehbo w9zgso MPLS [Js Idezly,) vy BGP IJpuwps-unicast lg LDP.

wpEUS 18y W I0S-XR. g0 pl s&,u0 BGP wiuosue wuwesé J LFIB. Bluo slgs 1lsJssé
eJs LDP. 903l IJuwsulsy 09 uwsolysg [Jgsh InterAS C pg v 9Jlw pogss6 wsu pogole ASBR.

6. Inter-AS Option B - s _oJ o wpsé BGP gJs o ywpsé LDP

iBGP LU eBGP LU iBGP LU
A, &y R
/ \ Ve ¥ $ \*-. / \5\
iBGP vpnv4 ', -7 eBGP vpnv4 c ,  iIBGP vpnv4 -
................. ;‘ ,: ""“,...... ‘___'-.'.-.' \‘ "- _,-"“'“".""-. -
it N /“". T
\ 10313 .4 . :
1 GEDJO/ON GEO0/0/0/0, !
1 =]
! | GEO/O/D/2 GE0/0/0/2! :
\ f,: 10323 B . ]

(60001 XY  Loopbacko address

1Ju29)6 6.

03l 09 1Jgsh vwsu uble 9yusl (AS) B. 9pg 3JIi o0l j9lub p09ljss pogssé wsu 03U
lJeesbhsu. s9z> RFC3107 (wwbd puwble IPV4 5p0duole MPLS) oso edle Idegde WO
lJoueed IJs Idouss [Jluwluss (ASBRS). wodl pu luwesle wy9e9ded Ideolhé 1UsbIRJss (IGP)



995999 LDP.

ou lgd luvesgle gduwd gpod eBGP pugsss IUgbsle wsu glgole IUluwegle oo ASBR1 9
ASBR2: sJjpe 929> 9226 lJuwgdpe eBGP wsu ublps ASBR. ould Lhoolble wso ullb 1Usuo9d
IJs 1Jowss 1 iuwluss (ASBRs). J3JJ ould 2leé |Js eduves pd eBGP LU. IJie, distribute-
label plboJ9e Jelisds Igulosy IPVA.

router bgp 65001
address-fam |y ipv4 uni cast
network 10.100. 1. 3/32
al | ocat e-| abel al
|
nei ghbor 10.3.1.4
renot e-as 65002
address-fam |y ipv4d | abel ed- uni cast
route-policy pass in
route-policy pass out
|
!
nei ghbor 10.3.2.4
renot e-as 65002
address-fam |y ipv4 | abel ed- uni cast
route-policy pass in

rout e-policy pass out
!
|

JI ojld ould glzs Ids Idpuwble Idelows po IJouwe 1:

router static
address-fam |y ipv4 uni cast
10.3.1.4/32 G gabitEthernet0/0

/10/1

10. 3. 2. 4/ 32 G gabit Et hernet 0/ 0/ 0/ 2
!
|

2Juwé £pJ eBGP VPNV4 5o ASBRs:

router bgp 65001
address-fam |y ipv4 uni cast
networ k 10.100. 1. 3/ 32
al | ocat e-| abel all
|
address-fam |y vpnv4 uni cast
retain route-target al
|
nei ghbor 10.100.1.4
renot e-as 65002
ebgp-multihop 255
updat e- source LoopbackO
address-fam |y vpnv4 uni cast
route-policy pass in

rout e-policy pass out
!
|

Jlizb 1o 1JIJes IJiuwluss MPLS ¢, plodaws ool Jel 09 1zld Bs 1dBuwe 5. Yol 1o zduwle

gpJ IBGP LU o PE 9 ASBRs ¢ plbodyws I3l wp odssu oduw IJgbys IJoeldss Jeduwle
€pJ IBGP VPNV4. |Jowpeso Idpgdo guol w9luvlbbs ASBR2 J 10.100.1.4/32 o IJoweso 3:



RP/ 0/ 0/ CPUO: ASBR1#show bgp ipv4 labeled-unicast 10.100.1.4/32
Fri Jun 2 11:50:16.178 UTC
BGP routing table entry for 10.100.1.4/32

Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 8 8

Local Label: 24005
Last Modified: Jun 2 11:48:39.920 for 00:01: 36
Pat hs: (4 avail abl e, best #1)
Advertised to update-groups (wWith nore than one peer):
0.3
Advertised to peers (in unique update groups):
10.100.1.7
Pat h #1: Recei ved by speaker O
Advertised to update-groups (with nore than one peer):
0.3
Advertised to peers (in unique update groups):
10.100.1.7
65002
10.3.1.4 from10.3.1.4 (10.100.1.4)
Received Label 3
Oigin 1GP, netric 0, |ocal pref 100, valid, external, best, group-best
Received Path ID O, Local Path ID 1, version 8
Oigin-AS validity: not-found
Pat h #2: Recei ved by speaker O
Not advertised to any peer
65002
10.3.2.4 from10.3.2.4 (10.100.1.4)
Recei ved Label 3
Oigin I1GP, netric 0, local pref 100, valid, external
Received Path 1D 0, Local Path ID 0O, version O
Oigin-AS validity: not-found
Pat h #3: Recei ved by speaker O
Not advertised to any peer
65003 65002
10.3.3.9 from10.3.3.9 (10.100.1.9)
Recei ved Label 24001
Oigin IGP, |ocal pref 100, valid, external, group-best
Received Path ID O, Local Path ID 0O, version O
Oigin-AS validity: not-found
Pat h #4: Recei ved by speaker O
Not advertised to any peer
65003 65002
10.3.4.9 from10.3.4.9 (10.100.1.9)
Recei ved Label 24001
Oigin I1GP, |ocal pref 100, valid, external
Received Path ID 0, Local Path ID 0O, version O
Oigin-AS validity: not-found

RP/ 0/ 0/ CPUO: ASBR1#show cef 10.100.1.4
Fri Jun 2 11:51:06.994 UTC
10. 100. 1. 4/ 32, version 254, internal 0x1000001 OxO (ptr Oxal3be4d74) [1],
0Ox0 (0Oxal3896ec), 0xa20 (0Oxalda70f0)
Updated Jun 2 11:48:39.634
| ocal adjacency 10.3.1.4
Prefix Len 32, traffic index O, precedence n/a, priority 4
via 10.3.1.4/32, GgabitEthernet0/0/0/1, 5 dependencies, weight O,
class 0 [flags 0xO0]
path-idx O NH D 0x0 [OxaOe8blfc 0Oxale8b34c]
next hop 10.3.1.4/32
| ocal adjacency
| ocal |abel 24005 | abel s i nposed {Inpl Null}



RP/ 0/ 0/ CPUO: ASBR1#show mpls forwarding labels 24005
Fri Jun 2 11:51:20.204 UTC

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID I nterface

Swi t ched

24005 Pop 10. 100. 1. 4/ 32 G 0/0/0/1 10.3.1.4 610

gwpl sdoy ould puwl, I3 vsu ASBRs: 903l lJpwl) suwwgspe IGP + LDP I9 MPLS TE. zsuiss
ooy 1JIJps 1Jluwl usé MPLS plbbdyus JJlp) pogss IUglbsle eBGP.

iBGP LU eBGP LU iBGP LU
Rl Ty . g
\ . / "
,° 1BGP vpnv4 /eBGPMvpnv-i \‘ /‘ iBGP vpnv4 -
.,r §  agrsh ...,._..h‘. ;. ‘A"_.',_‘. . iy \ A W :
2 gl gt ea A

Loopback0 address

SUp !uu_o'ablp wSluwo puwly BGP ¢Js ASBR1 czlo P3 Jogssu IJgju Idpyode 2ol vese
Sup wI9Losd Idubisle pu P3 gds IJubsle po ASBR2 sl 6.

RP/ 0/ O/ CPUO: ASBR1#show bgp ipv4 labeled-unicast 10.100.1.4/32
Fri Jun 2 11:57:23.789 UTC
BGP routing table entry for 10.100. 1. 4/32

Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 9 9

Local Label: 24005
Last Modified: Jun 2 11:51:58.920 for 00:05: 24
Paths: (4 avail abl e, best #3)
Advertised to update-groups (with nore than one peer):
0.3
Advertised to peers (in unique update groups):
10.100.1.7
Path #1: Received by speaker O
Not advertised to any peer
65002
10.3.1.4 from 10.3.1.4 (10.100. 1. 4)
Recei ved Label 3



Oigin IGP, netric O, |ocal pref 100, valid, external, group-best
Received Path 1D O, Local Path ID 0O, version O
Oigin-AS validity: not-found
Pat h #2: Recei ved by speaker O
Not advertised to any peer
65002
10.3.2.4 from10.3.2.4 (10.100.1.4)
Recei ved Label 3
Oigin I1GP, netric 0, local pref 100, valid, external
Received Path ID O, Local Path ID 0O, version O
Oigin-AS validity: not-found
Pat h #3: Recei ved by speaker O
Advertised to update-groups (wWith nore than one peer):
0.3
Advertised to peers (in unique update groups):
10.100.1.7
65003 65002
10.3.3.9 from 10.3.3.9 (10.100.1.9)
Received Label 24001
Oigin 1GP, local pref 100, weight 65535, valid, external, best, group-best
Received Path ID 0, Local Path ID 1, version 9
Oigin-AS validity: not-found
Pat h #4: Recei ved by speaker O
Not advertised to any peer
65003 65002
10.3.4.9 from 10.3.4.9 (10.100.1.9)
Recei ved Label 24001
Oigin I1GP, |ocal pref 100, valid, external
Received Path 1D O, Local Path ID 0O, version O
Oigin-AS validity: not-found

Sto 1o suveese ASBRT UG IJewess 24001 Jogwess Lolsys J 10.100.1.4/32. 909 JI:

RP/ 0/ 0/ CPUO: ASBR1#show cef 10.100.1.4
Fri Jun 2 11:59:46.519 UTC
10. 100. 1. 4/ 32, version 255, internal 0x1000001 OxO (ptr Oxal3be474) [1],
0x0 (0Oxal3896ec), Oxa20 (0Oxal4a7140)
Updated Jun 2 11:51:58.741
| ocal adjacency 10.3.3.9
Prefix Len 32, traffic index O, precedence n/a, priority 4
via 10.3.3.9/32, GgabitEthernet0/0/0/3, 7 dependencies, weight O,
class 0 [flags 0xO0]
pat h-idx O NHI D 0x0 [ Oxa0e8b544 OxaOe8b5ec]
next hop 10. 3. 3.9/32
| ocal adjacency
| ocal | abel 24005 labels imposed {ImplNull}

IJed 09 uduwo Jel Bs IUBuwp 5: luvegse 1JIJes IJluulusé mpls Jie, eBGP poogss
lJgbsle.

RP/ 0/ 0/ CPUO: ASBR1# conf t

Fri Jun 2 13:56:45.618 UTC

RP/ 0/ 0/ CPUO: ASBRl( confi g) #router bgp 65001

RP/ 0/ 0/ CPUO: ASBR1( confi g- bgp) # neighbor 10.100.1.4

RP/ 0/ 0/ CPUO: ASBRl( confi g- bgp- nbr ) #ebgp-multihop 255 mpls
RP/ 0/ 0/ CPUO: ASBR1( confi g- bgp- nbr) #commit

Suwoese ASBR1 1T 1Jeuwess 24001 Jeuwess Lols,s J 10.100.1.4/32.

RP/ 0/ 0/ CPUO: ASBR1#show cef 10.100.1.4
Fri Jun 2 13:58:13.402 UTC



10. 100. 1. 4/ 32, version 200, internal 0x5000001 OxO (ptr Oxal3be474) [1],
0x0 (0xal3895cc), 0xa08 (0Oxald4a71b8)
Updated Jun 2 13:56:59. 378
Prefix Len 32, traffic index O, precedence n/a, priority 15
via 10. 3. 3.9/32, 3 dependencies, recursive, bgp-ext [flags 0x6020]
path-idx O NHI D O0x0 [ 0xal5102f4 0xO0]
recursion-via-/32
next hop 10.3.3.9/32 via 24014/0/ 21
| ocal |abel 24005
next hop 10.3.3.9/32 G 0/0/0/3 | abel s i nmposed {Inpl Nul | 24001}

SW9p ASBR1T o8¢ oo lJowpeso IUluolvss. sbo, traceroute W IJwgzso IUbloys 9lelso
lJoszsoe (VRF) e PE1 |Js PE2 IJowesle IJluolwss IJos wp >9¢ol.

RP/ 0/ O/ CPUO: PEl#trace vrf one 10.99.1.2
Fri Jun 2 13:49:38.959 UTC

Type escape sequence to abort.
Tracing the route to 10.99.1.2

10: 2.1. 6 [ MPLS: Label s 24001/24005 Exp 0] 39 msec 39 nsec 29 nsec

10.2.2.2 39 nsec * 239 nsec

98> luwegsp wi9esdsd IJe s 1Uslgdss (IGP) 9eu9wsdsd bhs IJuuwds (LDP) wsu ASBR1
P3 9 ASBR2 9 P3. uWw IJluosl) 9lded ould guspl sop luvegsle ousgwé 2y9J6 o9, MPLS (TE)
wsuU 030 lJpgeolw.

1 10.1.1.5 [MPLS: Labels 24002/ 24012 Exp 0] 29 nmsec 39 nsec 39 nsec
2 10.1.2.3 [MPLS: Label 24012 Exp 0] 29 nsec 29 nsec 39 nsec

3 10.3.1.4 [ MPLS: Label 24007 Exp 0] 39 nmsec 39 nsec 39 nsec

4

5

JI s9z> LDP oo, ASBR1 |Js P3: 9JJy ould MPLS TE.
w390 1JIJpé 1wl usé MPLS B 1o, eBGP pogss IJgbsle: omze lJpuvdJé b wol:

Jl ceuod Iz IJos weo lelhs o9zsool |Js 10.100.1.4 g Js ouwpss BGP LU 24000 IJos wpe
>9¢o0l.

RP/ 0/ 0/ CPUO: ASBR1#show cef 10.100.1.4
Tue Jun 6 10:36:56.528 UTC
10. 100. 1. 4/ 32, version 50, internal 0x1000001 OxO0 (ptr Oxal2cclfc) [1],
0x0 (0Oxal2b18c0), Oxa20 (0Oxal4a7258)
Updated Jun 6 10:36:32.930
Prefix Len 32, traffic index O, precedence n/a, priority 4
via 10.3.3.9/32, tunnel-tel, 7 dependencies, weight 0, class O [flags
0x0]
pat h-idx O NHI D 0x0 [ Oxal5d58f8 0xal5d5840]
next hop 10. 3. 3.9/32
| ocal adjacency
| ocal |abel 24012 | abel s i nmposed {Inpl Null}

25 100 pg 1JIJps 1JIouluss MPLS. &dss IJeuuess 24000 092956:

RP/ 0/ 0/ CPUO: ASBR1#show cef 10.100.1.4
Tue Jun 6 10:36:03. 241 UTC
10. 100. 1. 4/ 32, version 34, internal 0x5000001 Ox0 (ptr Oxal2ccilfc) [1],
0x0 (Oxal2bl5a8), 0xa08 (0xal4a70f0)
Updated Jun 6 09: 39: 24. 56
Prefix Len 32, traffic index 0, precedence n/a, priority 15
Ext ensi ons: cont ext -1 abel : 24012



via 10. 3. 3.9/32, 3 dependencies, recursive, bgp-ext [flags 0x6020]
path-idx O NH D 0x0 [0Oxal50fecc 0x0]
recursion-via-/32
next hop 10.3.3.9/32 via 24011/0/ 21
| ocal | abel 24012
next hop 10.3.3.9/32 tt1l | abel s i nmposed {Inpl Null 24000}

luwedsle 1JdJes Il puss MPLS. auss lehs IJdelos Jpl sds:

RP/ 0/ 0/ CPUO: ASBR1#show mpls forwarding labels 24012
Tue Jun 6 10:43:50.559 UTC

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID | nterface

Swi t ched

24012 24000 10. 100. 1. 4/ 32 ttl 10.3.3.9 0

390 1 p6 Il wlwss MPLS. cuss lels 1Jdolos Jpl sds:

RP/ O/ O/ CPUO: ASBR1#show mpls forwarding labels 24012
Tue Jun 6 10:45:08.734 UIC

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID | nterface

Swi t ched

24012 pop 10. 100. 1. 4/ 32 ttl 10.3.3.9 0

Jlsop luwesle 0o lJoguess 14012 Jzyds IJe,9) po VRF IJs VRF l9 PE |Js PE. sJJo B
2lJs p9lzos: 9> sy luhs [Js 1o bbeld Bless pesd lghs wozse IJoywpess (LFIB) gs)
woese lo Jly gloesl.

RP/ 0/ O/ CPUO: PE1# trace vrf one 10.99.1.2

Type escape sequence to abort.
Tracing the route to 10.99.1.2

1 10.1.1.5 [ MPLS: Label s 24001/ 24015 Exp 0] 129 nmsec 229 nsec 129
nsec

2 10.1.2.3 [MPLS: Label 24015 Exp 0] 219 nsec 439 nsec 349 nsec

3 10.3.3.9 [MPLS: Label s 24000/ 24011 Exp 0] 169 nsec 249 nsec 139
nsec

4 10.3.5.4 [MPLS: Label 24011 Exp 0] 89 nsec 129 nsec 109 nsec

5 10.2.1.6 [MPLS: Label s 24004/ 24008 Exp 0] 139 nsec 99 nsec 139
nsec

6 10.2.2.2 129 nsec * 219 nsec
SpJdu lu 8938 wwssd IJIJpo IJlgulguso mpls eJs [Jlp) eBGP pugss IUgbole |Us 29
ouobe Vs Huwlds syslog Jowess BGP:

bgp[ 1051] : 9%ROUTI NG BGP- 4- LABEL_CCOLLI SION : Label 24012 collision: prev: [T: 3 RD:0:0:0
PFX/ NHI D: 10. 100. 1.4/32] curr: [T: 13 RD:0: 0:0 PFX/NH D: 10. 100. 1. 4/ 32]

030 Idyuulds JJouupss Ipedss 24012,

9SUp Iz)lc Udauo Juopelu 830 CESSU wuweSs uuubb ped9dsé J BGP p)6 |3_)§ w9lwbd
BGP .JLS Juse |?J 03l 1Joz 88 peuoue VWib Jouwesle JJ wlxss.

o 030 1) uwlds &0 Sdsuwe wow 186 9086 pu 030 [Jp9lJs.



7. 2Juwé BGP pog6 IJgbsle gy VPN (Is 6PE Iy EVPN) oo

Bl Jlpw ould gduws gpd PUES lJ¢bsle J eBGP. :_'9JI SpJdu oedp punl gusly 1Uglbgé
lJeldss po ¢JId VPNV4/6 |9 6PE (IPV6 gy MPLS) Iy pwl) Idubedo 1Jgluos Idblo,so
Juirods IJlseyoe (EVPN). ol Jp s Ideszo Jsso Iluesl, Cisco IOS®-XR 6.3.2 1y | ool
I2>8. bee lJs 030 1Juo9,6.

vpnv4/6 or 6PE

)
o

1010011 1010012 1010012

Z) =

TEH0Y  Loopbacko address

lJuo9,6 8.
wwsubssole IJByud 1Jpeopeds:

1. 2duwo gpd pugrso IJgbgle J eBGP oo PET (513J VRF) |Js PE2 (5lgJ VRF)
2. eduwd gpd pugsss IJgbgle J eBGP oy PET (513J VRF) |Js CE2

Swp wdysu gduwd gpd €BGP pugsss IUgbsle wee Suwpe VRF wew p9go BGP gds p9zo PE.

SOp 3Ep 2duwé £pd EBGP pogss [Jgbsle o PE1 (31t VRF) |Us PE2 (l¢d VRF). iy Jws
£0J €BGP pog36 I gbosle o PE1 (313 VRF) |Js CE2. W@k el o Cisco I0S®-XR 6.3.2.

SpIdu 1Jsoad IJs guslo wbs,) eBGP gu) IJogwbs) 1U3s sedsu pou VNPV4. VPNVG, 6PE. |3
EVPN.

B luosble Cisco 10S® $ud 6.3.2. Jwedsy eduws gpd 6BGP ¢loJs.

eds wosd ldpeld: sop odssu eduwsd gpd EBGP oo g6 IUgbsle oo PET |Js PE2 B VRF
One.

IJedsso poluve Jeduws gpd 1Jebsle IJpoesss J eBGP oo PE1 |Js PE2 gJs PET:



i nterface Loopbackl1l00
vrf one
i pv4 address 10.2.100.1 255. 255. 255. 255

router bgp 1

address-fam |y vpnv4 uni cast
|

nei ghbor 10.100.1.2
renote-as 1

updat e- sour ce LoopbackO
address-fam |y vpnv4 uni cast
|

!

vrf one

rd 1:1

address-fam |y ipv4 uni cast
redi stri bute connected

|

neighbor 10.2.100.2
renot e-as 65002
ebgp-multihop 255
ocal -as 65001
updat e- sour ce Loopbackl100
address-fam |y ipv4 uni cast
route-policy pass in
rout e-policy pass out

|

olbJ 2dws eBGP ¢leJs:

RP/ 0/ 0/ CPUO: PE1#show bgp vrf one neighbors

BGP nei ghbor is 10.2.100.2, vrf one
Renote AS 65002, |ocal AS 65001, external link
Renote router ID 0.0.0.0

BGP state = Idle (No route to multi-hop neighbor)

S99, Idewl) Jewslu ubs) eBGP Vs zx9J wozso VRF One:

RP/ 0/ O/ CPUO: PE1# show route vrf one

Codes: C - connected, S - static, R- RIP, B- BG, (>) - Dversion path
D- EIGRP, EX - EIGRP external, O- OSPF, A - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

El - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - ISIS, L1 - 1S ISlevel-1, L2 - IS-1S |level-2

ia - IS I1Sinter area, su - IS 1S summary null, * - candidate default

U - per-user static route, o - ODR L - local, G- DAR

A - access/subscriber, a - Application route, (!) - FRR Backup path

Gateway of last resort is not set
L 10.2.100.1/32 is directly connected, 00:23:25, Loopbackl00

B 10.2.100.2/32 [200/0] via 10.100.1.2 (nexthop in vrf default), 00:19:28

RP/ 0/ O/ CPUO: PE1# show route vrf one 10.2.100.2/32



Routing entry for 10.2.100. 2/ 32

Known via "bgp 1", distance 200, netric 0, type internal
Installed May 29 09:07:53. 368 for 00:19: 36

Routi ng Descri ptor Bl ocks

10.100.1.2, from 10.100.1.2

Nexthop in Vrf: "default", Table: "default", IPv4 Unicast, Table Id: 0xe0000000
Route nmetric is O

No adverti sing protos.

IJowoo Jigwlavs JJpuindJs 09 1o puwly £09lo 0oy 09 puwly puwes)s:

RP/ 0/ 0/ CPW0: PE1# show bgp vpnv4 unicast vrf one 10.2.100.2/32

BGP routing table entry for 10.2.100.2/32, Route Distinguisher: 1:1
Ver si ons:
Process bRI B/ RI B SendTbl Ver
Speaker 7 7
Last Modified: May 29 09:07:53.524 for 00:21:20
Paths: (1 avail abl e, best #1)
Not advertised to any peer
Path #1: Received by speaker O
Not advertised to any peer
Local
10.100.1.2 (netric 2) from 10.100.1.2 (10.100.1.2)
Recei ved Label 16001
Oigin inconplete, nmetric O, l|local pref 100, valid, internal, best,
group- best, inport-candi date, imported
Received Path ID 0, Local Path ID 1, version 7
Ext ended comunity: RT:1:1
Source VRF: one, Source Route Distinguisher: 1:1

903l p3g9p &> Cisco I0S®-XR 6.3.2.
8 - leh6 w95 se wu9wdd wolwé 129> (BGP) [Js wi9o9dsd
<9jse Ibloas

9031 09 9 g wblBle MPLS U256 19 [JuvJuwé 995886 odssuol uluuegsle I0S-XR:
bl 5l MPLS 109256 Ul wegsle 10S-XR

wluwegsle MPLS 19250 1Jgl>so ould BGP LU sy gpse pozole PE 9 ABR Jel 09 o902 WO
lJue9,6.


/content/en/us/support/docs/multiprotocol-label-switching-mpls/multiprotocol-label-switching-mpls/119191-config-unified-mpls-00.html

Access Aggregation Core Aggregation Access

next-hop-self next-hop-self next-hop-self

iBGP IPv4 + label iBGP IPv4 + label iBGP IPv4 + label

. e

Loopback0 Loopback0 Loopback0 Loopback0 LoopbackD Loopback0 Loopback0
10.100.1.1 10.100.1.2 10.100.1.3 10.100.1.4 10.100.1.5 10.100.1.6 10.100.1.7

% %10.1.1.1 .2%10.2.2.2 .3%10‘1.3.3 .4%10.1.4.4 5 %10.1.5‘5 .5%10.1.6.5 .?% @

CE1 PE1 P2 ABR1 P1 ABR2 P3 PE2 CE2
LDP LDP LDP LDP LDP LDP

1Ju09)6 9.

Seamless MPLS Seamless Seamless Seamless MPLS
client (PE) MPLS ABR MPLS ABR client (PE)

Access % Aggregation % Core % Aggregation % Access

Edge Edge
IGP 1 + LDP IGP 2 + LDP IGP 3 + LDP
Intra-Area MPLS @ g ® o e ® o e )
iBGP + label (RFC3107
Inter-Area MPLS @& S ( ) -0 B
L2VPN /L3VPN @ MP-BGP + VPN label ® MPLS service

19,6 10.

WO o3l Idpeld o&',IGJ pob$5/@w096 IGP ¢ >90 BGP LU. gds Idsuwl)y pob§6 [Jogpese os
B 1d9lde Sop l8uoy puwly 19dl (OSPF) gedss 1 sldes Jl wrwss eds lehs wojse pe
gpJso OSPF 2 s IJ9dw. Vs zie IJuvwdo pg OSPF 1. Jl s9z2> BGP LU sy p9zole PE
9p9zole 2295 Idpul 6 (ABR).



Non-Seamless Seamless Seamless Seamless MPLS
MPLS client (PE) MPLS ABR MPLS ABR client (PE)

Access % Aggregation % Core % Aggregation % Access

Edge Edge

IGP 1+ LDP IGP 2 + LDP IGP 3 + LDP
Intra-Area MPLS @ e ® o e ® © T

iBGP + label (RFC3107
Inter-Area MPLS © e abel ( ) . o

L2VPN /L3VPN @ MP-IBGP + VPN label ® MPLS service

IJoo9,6 11.

owp lebs w9jse whisle BGP LU Ws jy90999d IGP OSPF 1 ¢Js ABR1 Jpl 09 p9 oz WOs
1Jue9,6.

Access Aggregation Core Aggregation Access

next-hop-self next-hop-self

redistribute /\ /\
BGP LU into iBGP IPv4 + label iBGP IPv4 + label

Loopback0 Loopback0 Loopback0 Loopback0 Loopback0 Loopback0 Loopbackd
10.100.1.1 10.100.1.2 10.100.1.3 10.100.1.4 10.100.1.5 10.100.1.6 10.100.1.7
% %10.1.1.1 .2%10.1.2.2 .3%10‘1.3.3 .4%10.1.4.4 5 %10.1.5.5 .5%10.1.6.6 .?% @
CE1 PE1 P2 ABR1 P1 ABR2 P3 PE2 CE2
LDP ~_Lbp LDP LDP LDP LDP
OSPF 1 OSPF 2 OSPF 3

1296 12.

lue cpolg BGP Joguosue IJouwessd Jubssle IBGP LU 1Je uedes. 9o 3J. Jl s p IJledlu
gu 0o ldouwpss odylissl woluwlbs LDP Ws job IJogwess Jobise lgle IJwgjse. 903l ol
SsI9eJo IOS(-XE) wuvdd el os.



Jlzb Iy, ABR s 895 wlgls ©9jS€ puwble BGP IUsIRJss s wu9wsdsd Ideolys IUslgdss Bs
lJpulb 86 lJsuwys. 03l sgus I 1Jl0, BGP redistribute-internal olo 9. wew p9go BGP.

router bgp 1

bgp redistribute-internal

router ospf 1
router-id 10.100.1.3
redistribute bgp 1 metric 10 route-policy select-to-allocate
area 0O
i nterface LoopbackO
|
interface G gabitEthernet0/0/0/0
net wor kK poi nt -t o- poi nt
|
|
!
route-policy select-to-allocate
if destination in (10.100.1.7/32) then
pass
el se
drop
endi f
end- pol i cy

SI90 ABR cogssu ouwpesd pedss Jeuwble LU IJpuwedes JIBGP gus wpdsy wiuosuo
IJouwess IUpedss.

router bgp 1
bgp redistribute-internal
i bgp policy out enforce-nodifications
address-fam |y ipv4 uni cast
redistribute ospf 1 netric 10 route-policy ospf-1-1oopbacks-PE

allocate-label route-policy select-to-allocate

SpJdu luwodsdle weas>-wyise voz Idpuwl Jogsss whsle BGP LU IJpuwedes IJos wp
GESSU Uuwesd pedsé Jol.

route-policy select-to-allocate
if destination in (10.100.1.7/32) then
pass
el se
drop
endi f
end- pol i cy
|

obo, Lbiss IJlgwe,zle J PE2 gJs ABR1 Louwpss pedsé: JIo LDP JI s)s 03l ldouwpss
IJpedsé:

RP/ 0/ O/ CPUO: ABR1#show bgp ipv4 labeled-unicast 10.100.1.7/32
BGP routing table entry for 10.100.1.7/32

Ver si ons:
Pr ocess bRI B/ RIB SendTbl Ver
Speaker 6 6

Local Label: 24006
Last Modified: Sep 5 06:55:47.368 for 06:40: 23
Pat hs: (1 avail able, best #1)



Advertised | Pv4 Label ed-uni cast paths to update-groups (with nore than
one peer):
0.2
Pat h #1: Received by speaker O
Advertised | Pv4 Label ed-uni cast paths to update-groups (with nore than
one peer):
0.2
Local, (Received froma RR-client)
10.100.1.5 (netric 20) from 10.100.1.5 (10.100.1.7)
Recei ved Label 24003
Oigin IGP, netric O, |ocal pref 100, valid, internal, best, group-
best, |abel ed-uni cast
Received Path ID O, Local Path ID 1, version 6
Oiginator: 10.100.1.7, Custer list: 10.100.1.5

RP/ 0/ 0/ CPUO: ABR1#show mpls 1dp bindings 10.100.1.7/32
10.100.1.7/32, rev O (no route)

No local binding
Renot e bi ndi ngs: (1 peers)
Peer Label

10.100.1.2:0 18
903l SgUS 1R Swpe pbllbgs LSP oy PE1 |Js PE2:

RP/ 0/ O/ CPUO: PEl#traceroute 10.100.1.7 source 10.100.1.1

Type escape sequence to abort.
Tracing the route to 10.100.1.7

1 10.1.1.2 [WMPLS: Label 18 Exp 0] 9 nsec 0O nsec O nsec
2 10.1.2.3 0 msec 0 msec 0 msec <<< no MPLS labels

3 10.1.3.4 [ MPLS. Labels 16/ 24003 Exp 0] 29 nsec 19 nsec 29 nsec
4 10.1.4.5 [ MPLS: Label 24003 Exp 0] 9 nsec 9 nsec 9 nsec
5 * * *

6 10.1.6.7 9 msec * 19 nsec

soe pdlbes LSP gus P2 Jive Jp szuod 8Js oumess £u v v LDP oo ABRT. Ul szess
ABR1 £Js IJoLupss [Jpesous ppdal JJoliss 10.100.1.7/32 s LDP.

ould cdysy plodye eds ABR Jlglss wgjse BGP [Js LDP gJs IJegzo 2se swpe lelhs wyjse
pudJBGP!J6|GP.

Jlsedo ABR1 g6 ,ub o uwpss LDP JJolsiss 10.100.1.7/32 JJeszo P2.

o0 lzd ABR1 JJleJIu g0 yub ouupss LDP Julsisle iIBGP IJegl o9iseol szw 1o sIso J
ABR1 IJodssu Idolds (sge odssu ,9p AS).

mpls | dp
m dp
address-fam ly ipv4
I
!
router-id 10.100.1.3
address-fam ly ipv4
redistribute
bgp

as 1
|



!
[
Spdud wuodss IJledlvle w9luubé LDP. gds pwosd IJpold: spdud odssu gled wuods6
pod o3l

nmpls | dp
m dp

address-fam ly ipv4
I
!
router-id 10.100.1.3
address-fam ly ipv4
redi stribute

bgp
as 1

advertise-to 1
|

ipv4 access-list 1
10 permit ipv4 host 10.100.1.2 any

lvo weso IJ LDP puvele wgsss-id B $lisps 1Jso9J.

9p& o3l Idpeld: sedu ABR B 3b gy !_,o..,l]oﬁlo LDP Jpuwble IBGP IJos wew lelbé wyjseol
IJs P2 (9dsuw 1Js P1) Ideezlyy J LDP: 2 [o 10.100.1.2 09 pg 59 p9zo LDP IJ¢glo o P2.

Jp sop Il p8llbgs LSP oy PE1 |Js PE2:

RP/ 0/ O/ CPUO: PEl#traceroute 10.100.1.7 source 10.100.1.1

Type escape sequence to abort.
Tracing the route to 10.100.1.7

1 10.1.1.2 [WMPLS: Label 20 Exp 0] 39 nmsec 49 nsec 29 nsec

2 10.1.2.3 [wpLs: Label 24006 Exp 0] 29 msec 49 nsec 39 nsec

3 10.1.3.4 [ MPLS: Label s 16/ 24003 Exp 0] 29 nsec 19 nsec 29 nsec
4 10.1.4.5 [ MPLS: Label 24003 Exp 0] 29 nsec 19 nsec 29 nsec

5 * * *

6 10.1.6.7 19 nsec * 19 nsec



Access Aggregation Core Aggregation Access

16

i = B O

Loopback0 Loopback0 Loopback0 Loopback0 Loopback0 Loopback0 Loopback0

10.100.1.1 10.100.1.2 10.100.1.3 10.100.1.4 10.100.1.5 10.100.1.6 10.100.1.7
@ %10.1.1.1 .2%102.22 .3%10.1.3.3 .4%%10,1.5.5 6&=P10.1.6.6 .?% %
CE1 PE1 P2 ABR1 P1 ABR2 B3 PE2 CE2
OSPF 1 OSPF 2 OSPF 3

MPLS service Label
e.g. L2VPN label, L3VPN label, etc.

[ BGPIabel

LDP label

IJoo9,6 13.

9swp IJlo luwegsle pduod BGP IJeg sy (24006) IJpeJo w0 woluulos LDP B pulb 96
lJozese IJsuwos Jeyds 1de,9) po PET IJs PE2.

Jizbb [P Swp luwogsle ogweso MPLS glzx6 W ib Vs pub o IJozese IJsuws. Spdu
loveesdle ouwpsosu Bl JIue 030 MPLS p9236 puwlbpé.

g odo IJuwbé. Jl spdud ogouéggé |.5 eu powble LU JIBGP IJos wew lglss wyjseol IUs
LDP: 9oJ s wuwpséd p@_J@é _9I_§ pwol Jl. 90 pz)d wedsu lebé wyjse puvble wy9w9d9d IBGP
LU [Js <9999 LDP: w9 seuodav zesel eds edlesd pzdss.

Jpl sedu PE2 g [Jolbiss 10.100.1.99/32 s BGP LU. Jl wop lgls w9jse 030 Idulxise
w9l wbo ABR1 |Js OSPF 1.3,0&_ 3JYe wpeyd wuvesd lghs wyise puwble iIBGP LU |Js LDP.
zwedo lJulss 10.100.1.99/32 s ol eds wuwpesd pzdss.

RP/ 0/ 0/ CPUO: ABR1#show mpls 1ldp bindings 10.100.1.99/32
10.100.1.99/32, rev 24

Local binding: label: 24007
No renote bindi ngs

9. lo), cuubshb IJglzoés MPLS

28l 1. w190999J IJgwbs 1UslgJsé (IGP) 9 LDP

Sdjp irOJ cuubsb MPLS |31 Jly ould w)9wedad Ide vl IUsIEJss sgous wldwszse [Uslgds:
9JIJu Jl s92> w9w9ded LDP JJlgdlu g s9lob IJouwpess. 3 Blepo JJ gb9s vouugsd BGP.
Sedu luwesle BGP lu Jdlgdlo go ldobsle sldogwpesle. guspl oo IBGP g, Loolb:
Sdjp wedsy 3JY IJLoulb o y9099d9d BGP JJpegzo wluwwesle [Jle, mpls (MPLS)
vidouuvsb. Lze |Js 030 IJo9,6.



iBGP LU eBGP LU

- .'4 ] 4
[ éowowm : wmw £10.100.100.3
& = =X
% - o
AS 65000

IJoo9,6 14.

SS90 R19R2 Cogigsd wigwsdsd Idewhé IUslgdss 9 IBGP LU wswopl. swp wsLosd R1 9
R2 pul i, szeos R2 gds eduwsé £0d eBGP LU |Js R3.

SeJu R3 gu lJulxss 10.100.100.3/2 |Js R2 gy gduwé gpd J LU Elos © eBGP. seJu R2 g0
030 lJulxss [Us R1 oy gduwd gpd LU J IBGP.

1Jos3d 09 IJz09d £Js LSP ws9s lodble oo R IJs R3. oJ 09 0oldS

RP/ 0/ 0/ CPUO: Rl#trace 10.100.100.3 so 10.100.100.1

Type escape sequence to abort.
Tracing the route to 10.100.100. 3

1 100.1.1 n * N
Jl o9y wouwess Jodo IJubiss ws IJgbys 1Jlgds.

RP/ 0/ 0/ CPUO: Rl#traceroute mpls ipv4 10.100.100.3/32 ttl 5

Traci ng MPLS Label Switched Path to 10.100.100.3/32, tinmeout is 2
seconds

Codes: '!" - success, 'Q - request not sent, '.' - tineout,
'"L' - labeled output interface, 'B - unlabel ed output interface,
"D - DS Map msmatch, 'F - no FEC mapping, 'f' - FEC m smatch,
"M - malfornmed request, 'm - unsupported tlvs, "N - no rx |abel,
"P" - norx intf label prot, 'p' - premature termnation of LSP,
'R - transit router, 'I' - unknown upstream index,
"X - unknown return code, 'x' - return code O

Type escape sequence to abort.



0 0.0.0.0 MRU O [No Labell
Q1 ~

I3l Jsuw 00ld ©uupss. 9030 Jsuwe pdlzié. Jiu MPLS Jl sep wpdsuoel gds IJslzos |Js R2:

RP/ 0/ 0/ CPUO: R1#show mpls interfaces
RP/ 0/ 0/ CPUO: R1#

908 3JYJ Vo whss LU Idpedo gwol w9luubs R3 p9z956 s R1:

RP/ 0/ 0/ CPUO: R1#show bgp ipv4 labeled-unicast 10.100.100.3/32
BGP routing table entry for 10.100. 100. 3/ 32

Ver si ons:
Pr ocess bRI B/ RIB SendTbl Ver
Speaker 7 7

Local Label: 24001
Last Modified: Sep 13 14:27:17.510 for 00:11: 39
Pat hs: (1 avail able, best #1)
Not advertised to any peer
Pat h #1: Received by speaker 0
Not advertised to any peer
65001
10.100.1.2 (netric 2) from 10.100.1.2 (10.100.1.2)
Received Label 24002
Oigin IGP, netric 0, local pref 100, valid, internal, best,
best, | abel ed- uni cast
Received Path ID 0, Local Path ID 1, version 7

v wuvdd I MPLS u b o) eJs R1T JJsdbo s R2:

router bgp 65000
mpls activate

interface G gabitEthernet0/0/0/0
!
address-fam |y ipv4 uni cast
networ k 10.100. 100. 1/ 32
al | ocat e-| abel al
I
nei ghbor 10.100.1.2
renot e-as 65000
updat e- sour ce LoopbackO
address-fam |y ipv4 | abel ed- uni cast
I
I
|

sop wedso MPLS 116 edis 1slzos [ ols,6.

RP/ 0/ 0/ CPUO: R1#show mpls interfaces
I nterface LDP Tunnel Static Enabl ed

G gabi t Et hernet 0/ 0/ 0/ 0 No No No Yes
sbo, traceroute Il Iy LSP JI sudlboe.

RP/ 0/ O/ CPUO: Rl#trace 10.100.100.3 so 10.100.100.1

Type escape sequence to abort.
Tracing the route to 10.100.100. 3

gr oup-



1 10.1.2.2 [WMPLS: Label 24002 Exp 0] 39 nsec 9 nsec 9 nsec
2 10.2.3.3 19 nsec * 9 nsec

RP/ 0/ 0/ CPUO: Rl#traceroute mpls ipv4d 10.100.100.3/32 ttl 5 source 10.100.100.1

Traci ng MPLS Label Switched Path to 10.100.100.3/32, tinmeout is 2

seconds

Codes: '!'" - success, 'Q - request not sent, '.' - tineout,
"L'" - labeled output interface, 'B - unlabel ed output interface,
"D - DS Map msmatch, 'F - no FEC mapping, 'f' - FEC m smatch,
"M - malforned request, 'm - unsupported tlvs, "N - no rx labl,
"P" - norx intf label prot, 'p" - premature term nation of LSP,
"R - transit router, '"I' - unknown upstream i ndex,

X - unknown return code, 'Xx' - return code O

Type escape sequence to abort.
0 10.1.2.1 MRU 1500 [ Label s:

i mpl
L 1 10.1.2.2 MRU 1500 [Labels: inpl
ns
!

icit-null/24002 Exp: 0/0]
icit-null/inmplicit-null Exp: 0/0] O

2 10.2.3.3 10 ns
peld 2. J9udss)ldso

S9uee o3l 1dpeld i i,o_, ougbslb MPLS pbdye gds Loulble logh o@lole eBGP (inter-AS)
e luwwgsle BGP LU (RFC 3107) 950 luwwgsle LDP.

I ds B 030 1J09,6 05 J9uds,ldss 65000 pg lubes Byes6 puwedds 65501, 65502,
65503, 9 65504.

confederation
AS 65000 AS 65001
eBGP LU iBGP LU eBGP LU Ei
| ¥ "“n b i
O e o "1 | iomEE)
5 - | &
5 . ' | -
& & & & &
| |AS 65501} | AS 65502 ; lAsesso4: |
____________ - \‘____________________________________.‘ O e AT e o Gt g e o e ey il \‘__________" ‘J i.
IJ_o9,6 15.

9lJd,)6 o5 io SIY9u ould MPLS LSP oo R1 |Js R8 (10.0.0.8/32 swpe IJledlu guol w9luwlosd
R8 ws BGP LU) Llywegsle BGP LU Ws JJl IJublesy Idpouodssu.



©9g> 9226 LU ghsé Joy9wedsd eBGP wsu R7 9 R8. 92> w)9w9d9d IBGP wsu R2 9 R4 susuw
R5 9 R6. 92> w9999 eBGP wsu R1 9 R2 9 R4 9 R5 9w R6 9 R7. woes IJglbgs IJoldse
1U3lenss e JJ zduwd € o €BGP.

Sdie ldpuwb Idelow |ds 1Ugbys Ideldss Jubs,) eBGP (wuvdd uesdes Jeduvle g_fo.J BGP
IJpubo,dé oo wi9w9dsd eBGP) wuvow 929> eBGP Ly Idlubes 1dppwedds 1Jw,esé
sled [JJdeuoss,ldss.

od sy o3l Jlsl Jlg)le louold wsu R1 9 R8S 903l sgus Io 1Josd 09 IJzuo9d £Js LSP
>90 logble pu R1|Js R8.

O2OW pu o3l

RP/ 0/ O/ CPUO: Rl#traceroute 10.0.0.8

Type escape sequence to abort.
Tracing the route to 10.0.0.8

* ¥ F X ¥
* ¥ F X ¥

GOrhWNPE
* ok ko

JI o,z¢ traceroute Is vdJlolouwesle suvouwoe I3l Jp sIo ould 23 TTL pdse £ds 1Jis). po
lJpewed lu vgsy IJpgg_olo §_J§ traceroute. JJu 1Jgjpe 9> Jl wegedo sg9> s R1. Do MPLS
traceroute |Jss 09 jolu I, lelul.

odlgbo: wgpd MPLS traceroute W 9b 3l wp wpdsy MPLS OAM gds JJ p9zo eds
lJeuwl).

RP/ 0/ 0/ CPWO0: Rl#trace mpls ipv4 10.0.0.8/32
Tracing MPLS Label Switched Path to 10.0.0.8/32, tinmeout is 2 seconds

Codes: '!' - success, 'Q - request not sent, '.' - tineout,
"L'" - labeled output interface, 'B - unl abel ed output interface,
‘"D - DS Map mismatch, 'F - no FEC mapping, 'f' - FEC m smatch
"M - malfornmed request, 'm - unsupported tlvs, "N - no rx |abel,
"P" - norx intf label prot, 'p' - premature term nation of LSP,
"R - transit router, 'I" - unknown upstream i ndex,
"X - unknown return code, 'X' - return code O

Type escape sequence to abort.

0 10.1.2.1 MRU 1500 [Labels: inplicit-null/24015 Exp: 0/0]
L 1 10.1.2.2 MRU 1500 [Labels: 24003/24014 Exp: 0/0] 10 ns
L 2 10.2.3.3 MRU 1500 [Labels: inplicit-null/24014 Exp: 0/0] 10 ns
N 3 10.3.4.4 MRU 0 [No Label] 10 ms

Uil 169 1 pund s ldus, 4. 1JBLo Lols, pbdss b IJ LFIB:

RP/ 0/ 0/ CPUO: R4#show mpls forwarding prefix 10.0.0.8/32

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID | nterface

Swi t ched



24014 24014 10. 0. 0. 8/ 32 10.4.5.5 5140
Je sop 2d 1¢ld b CEF:

RP/ 0/ O/ CPUO: R4#show cef 10.0.0.8/32
10. 0. 0. 8/ 32, version 109, drop adjacency, internal 0x5000001 OxO (ptr
Oxal4160e4) [1], Ox0 (Oxal3f83c8), 0xa08 (0xal6cd370)
Updated Sep 13 12:43: 30. 252
Prefix Len 32, traffic index O, precedence n/a, priority 4
via 10.4.5.5/32, 0 dependencies, recursive [flags 0x6000]
path-idx O NH D 0xO [ OxaOf 182d8 0xO0]
recursion-via-/32
unresolved
| ocal |abel 24014
| abel s i nposed {24014}

Je sup wpdsu MPLS gJs glgos GEO/0/0/1:

RP/ O/ O/ CPUO: R4t show mpls interfaces
| nterface LDP Tunnel Static Enabl ed

G gabi t Et hernet 0/ 0/ 0/ 0 Yes No No Yes

sop ed JpuvdJds uluwegsle I, Joouuvs MPLS Jo,9e99s] BGP gJs IULoulb wso R4
9R5. sze9s R4 9 R5 gJs eduwo gpd logh eBGP go) o3l IULoullb. 9098 1U9l 9« 030 05 39,06
w29w999d w9leé 1Jz29> 1dIdIe,9uss (IBGP) s Idlezly 1IJdyuds,lds 65000. suwszs JsJd.
sdip Ui, Jovuvsb MPLS JJolds po pd Iulisé s R4 1Js 1Jgbgs IJeldss R5. 99
wedle ghhsé I@& w99 Sweds Idgiv IUvsedslbs IUJswslds I.J,ouu_9_9.J..so eu o3l I.JI,oJ‘

9JIu ool Jl sz IUzie Idssedllbs 1UJswlds (LDP) wso R4 9 R5 Jive gl o eduwé
w9999l eBGP »lgd Idleels.

luold6 1oy wuubsl MPLS JJslzes ge 0/0/0/1 gJ.s R4:

router bgp 65502

bgp confederation peers

65501

65503

65504

|

bgp confederation identifier 65000
mpls activate

interface GigabitEthernet0/0/0/1
|

RP/ 0/ 0/ CPUO: R4#show mpls interfaces

| nterface LDP Tunnel Static Enabl ed
G gabi t Et hernet 0/ 0/ 0/ 0 Yes No No Yes
GigabitEthernet0/0/0/1 No No No Yes

SsJuud Traceroute IJIo g0 LSP ¢, pudlbe pu R11Js R8.

RP/ 0/ O/ CPUO: Rl#trace mpls ipv4 10.0.0.8/32
Traci ng MPLS Label Switched Path to 10.0.0.8/32, tinmeout is 2 seconds



Codes: '!' - success, 'Q - request not sent, '.' - tineout,

"L'" - labeled output interface, 'B - unlabel ed output interface,
‘"D - DS Map m smatch, 'F - no FEC mapping, 'f' - FEC m smatch,
"M - malfornmed request, 'm - unsupported tlvs, 'N - no rx |abel
"P" - norx intf label prot, 'p' - premature term nation of LSP,
"R - transit router, 'I' - unknown upstream i ndex,

"X - unknown return code, 'x' - return code O

Type escape sequence to abort.

0 10.1.2.1 MRU 1500 [Labels: inplicit-null/24015 Exp: 0/0]
L 1 10.1.2.2 MRU 1500 [Labels: 24003/24014 Exp: 0/0] 10 ns
L 2 10.2.3.3 MRU 1500 [ Labels: inplicit-null/24014 Exp: 0/0] 10 ns

L 3 10.3.4.4 MRU 1500 [Labels: implicit-null/24014 Exp: 0/0] 10 ms

L 4 10.4.5.5 MRU 1500 [ Labels: inplicit-null/24014 Exp: 0/0] 20 ns

L 5 10.5.6.6 MRU 1500 [Labels: inplicit-null/24014 Exp: 0/0] 30 ns

L 6 10.6.7.7 MRU 1500 [Labels: inplicit-null/inmplicit-null Exp: 0/0] 30
ns

I 7 10.7.8.8 30 ns

RP/ 0/ O/ CPUO: Rl#traceroute 10.0.0.8
Type escape sequence to abort.

Tracing the route to 10.0.0.8

1 10.1.2.2 [ MPLS: Label 24015 Exp 0] 69 nsec 29 nsec 29 nsec

2 10.2.3.3 [MPLS: Label s 24003/ 24014 Exp 0] 49 nsec 29 nsec 29 nsec
3 10.3.4.4 [MPLS: Label 24014 Exp 0] 19 nsec 19 nsec 19 nsec

4 10.4.5.5 [ MPLS: Label 24014 Exp 0] 49 nsec 19 nsec 29 nsec

5 10.5.6.6 [MPLS: Label 24014 Exp 0] 19 nsec 19 nsec 29 nsec

6 10.6.7.7 [MPLS: Label 24014 Exp 0] 29 nsec 29 nsec 29 nsec

7 10.7.8.8 29 nse * 29 nsec

o0l 116 Blo ghz B IU LFIB J o3l p3gJ:

RP/ 0/ 0/ CPUO: R4#show mpls forwarding prefix 10.0.0.8/32

Local Qutgoing Prefix Qut goi ng Next Hop Byt es
Label Label or ID | nterface

Swi t ched

24014 24014 10.0.0. 8/ 32 Gi0/0/0/1 10.4.5.5 2890

lJouweso IJuol>y6 929356 W R4 JJwbisse 9ulbo,y CEF IJwlbiso Jel wp zdol:

RP/ 0/ 0/ CPU0: R4#show cef 10.0.0.8/32
Updat ed Sep 13 12:43: 30. 252
Prefix Len 32, traffic index 0, precedence n/a, priority 4
via 10.4.5.5/32, 3 dependencies, recursive [flags 0x6000]
pat h-idx O NHI D 0x0 [ 0xal7420e4 0xO0]
recursion-via-/32
next hop 10.4.5.5/32 via 24016/0/21
| ocal | abel 24014
next hop 10.4.5.5/32 G 0/0/0/1 | abel s i nmposed {Inpl Null 24014}
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