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QI=|x| of

olOlx[ 1.
PE(Provider Edge) 2t*E{ PE10ll= VRF &S Al 10.200.1.2/3201 CHEF B2 7t UX|BH &
&Lt
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, O dependencies, recursive [flags 0x6000]
path-idx O NH D 0x0 [ 0xa0d87468 0x0]
recursion-via-/32
‘default', table - 0xe0000000
i&LICt 10.3.1.0/2401 CHet B2 7t JU&LCt.

next hop VRF -

unresolved

| abel s i mposed {24004}
PE10= 10.3.1.4/3201 CHEr B2}
type intra area

RP/ 0/ 0/ CPUO: PE1#show route 10.3.1.4
Routing entry for 10.3.1.0/24
Known via "ospf 1", distance 110, netric 3,
Installed Apr 7 14:07:01.140 for 00:32:48
Routi ng Descri ptor Bl ocks
from 10.100. 1.3, via G gabitEthernet0/0/0/0
H 27 lofof LICHZt

10.1.1. 2,
Route netric is 3
next-hop0i| CHEF ASBR(Autonomous System Border Route)0dl 1174
ASBROIM 0| 1 AZE 7431 IGP(Interior Gateway Protocol)2 AHHH Z 3o & L|C}.

No advertising protos.
o

0x208

router static
address-fam |y ipv4 uni cast
10.3.1.4/32 G gabitEthernet0/0/0/1
!
!
router ospf 1
redistribute static
O|X| Z27} sHAZIR&LICE.
RP/ 0/ O/ CPUO: PEl#show cef vrf one 10.200.1.2
version 3, internal 0x5000001 OxO (ptr Oxal40be74) [1], 0x0 (0xO0),
7 14: 36:45. 628
traffic index 0, precedence n/a, priority 3
recursive [flags 0x6000]
£ GXILICH

0xe0000000
| abel s i nposed {24003 24004}

Prefix Len 32,

10. 200. 1. 2/ 32,
via 10.3.1.4/32, 3 dependenci es,
"defaul t',

(0xal4a7118)

Updat ed Apr

path-idx O NHI D 0x0 [ O0xal50f 9f 4 0xO0]

recursion-via-/32
next hop VRF - table -
next hop 10.3.1.4/32 via 24005/0/21

next hop 10.1.1.2/32 G 0/0/0/0
ASBR12 VPNv4/6 5 Atof| et ASBR201| POP2| &4l 2|0

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

ASBRO{|M iBGP H|O|HHE & st= next-hop-self§ AFSSICEtE 1 A27F ASBRO| & |X| &
2 49 ASBR 7to| Bijo|E Z&/F 0| Zo{EL|ct

o.
ze:

rr

ASBR10{M PE12 &3t next-hop-self 2! & ZAZ7} 9}

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
gf &l QIE{H| 0| A 7} Outgoing Interface @0l @& LICHAS 7F S4B X Co| B2 ASBROIM 17 &
271 gegrch

2. AS 7} &M Bof CH3l|l ASBROIA ZEE Ol & fXIgrLCH

ASBRO{|AM vpnv4/6 B2 E % 1**/%7<IEF ClS Fosled™ o 2R E. LICt.o| HAHES AL 35HX| &t
OHZAZO| HAZ M E2 71X E 2ZZ VRF7I ASBRO| A E|X| SEtHLE FAZ vpnv4/62| BE
E|Z3E{(RR)7} ol B2 ASBR° Z2E XMYstx| ek&Lich

router bgp 1

address-fam |y ipv4 uni cast
!

address-fam |y vpnv4 uni cast

retain route-target all
!

3. ASBRA|AM IPv4 Bi|O|8& |RLIFHAE FAE E15X| S

IPv4 2il0|2 X|H SLIFHAE £ Inter-AS Option C EE &= Unified MPLS(Implicate MPLS) W E 23
o 2 ErLICH Ol= vpnv4/6 HFALE 7B ZE E1|o|'='o| XIS E|X| Bt IPv4(IPv6) RLIFHAE 9|
Zeole 2ZX| &7 HEYLCt aZX| ofo™ LSP(Label Switched Path)7t ZEE|T ESfE &
g Q= £ 2= (end-to-end)O| AlmiEfL|C}

O|0|X| 2& EB AS 7t 4 C DdHo| EAIELICH
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o|O|x| 2.
P1 2 P2 2 RE{= vpnv42| AS(Autonomous System)0l| = B=E 2|E2E{0|7| T &LiCt.
LU(Labeled Unicast)= &t ASOH|A CIE ASE FZH MFALE ME 5= Ol AFSELICEH

ASBR10lE O] =4 THEE|7F 8|04 UKXIEH O] FLZO| B27E ei&LICH

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, |ocal 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
0| = ASBRO| Zt ZZZ 01| CH3H MPLS(Multi-Protocol Label Switching) Bl0|E2 & &8t LIS Z
E o2 = U5 O3 BYo| lofof 57| 2 Lct.

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

router bgp 1

address-fam |y ipv4 uni cast
redistribute ospf 1

allocate-label all
!

2 M:route-policy 7t XIHE F2 ol BE2 &Y HF Aol go|22 E€EE + A&LICH

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 is 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

Recei ved Path ID 0, Local Path ID 1, version 48
Oigin-AS validity: not-found
ZHEHS] aha,

. @ E ASBR 2 PE 2}2E{0{ M Bil0|8 TS FAI5HoF ELICEH
. BGP QI C|dto|Ao0l CHsl A ipvd BI0IE RLIFHAE S FAJsHoF gfLC.

4. eBGP-eBGP(back-to-back eBGP) Vpnv40i 0| iBGP 214 C|
HfO|A 7} ‘E B,

ol0|x| 38 E&AI2.

iBGP vpnv4 eBGP vpnv4 eBGP vpnv4 iBGP vpnv4
- A B 4 ' o A
AS 3
1010017

; 4 =
"4 GEQ/0/0/4 GED/O/0/0- ' GEO/O/0/1 GEO/O/OfA i "0

-y [ .
31 10417 | Aors
= L snecte L
! ]

LoopbackD address

Ml 7H2] ASBRO| @& 0 2 Ql&LICHASBR32 ASBR1 2 ASBR20Y| CH3H eBGP vpnvd RLIFHAE

2t 1:ASBR3VIME 1% A2 E 75l oF gfLCt.

RP/ 0/ 0/ CPUO: 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 i s enabled

BGP table state: Active

Table ID: 0x0 RD version: O

BGP main routing table version 3

BGP NSR Initial initsync version 2 (Reached)



BGP NSR/ I SSU Sync- G oup 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

ASBR30IM vpnv4 ZEE Z1stE Ol 2X7F QU&LICHASBR32 QR vpnvd ZEE QIR 2 2
x| &Lt
O] &8 M2 ASBR30|A O] iBGP 21% C|HIO|AE T 438t next-hop-self& & &35t AL

Ch.o0l iBGP Q1Y ClHtO|AYE 7S E HR 7t &L

router bgp 3
address-fam |y vpnv4 uni cast

retain route-target all

|
nei ghbor 10.4.1.3
remote-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
renote-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
|



O|A| vpnv4 ZZ 7} FnEL|CH

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. AS ¢t &4 C - LDP &l|lo|g=C} BGP &llo|&0| MgrLCt.

5 ASBRO| 048 213 2 HAAE MM E24™ 0] O|O|X|E & ESHAA|I2.0| EE +~&5tE{H
ASBR Ztoll 534 2137} 9le = 2 ASBR 7H2| eBGP ipv4 LU A|A0] HE|E O|o{oF & L|C}.

iBGP LU eBGP LU iBGP LU
A, it R
/ \ F .’ / N
iBGP vpnv4 '\ S eBGP vpnv4 ' /' iBGP vpnv4
& it ; AN, |

| GEO/O/0/2 GEO/D/O72! : |
53— & &
| GEO/O/O/3 EE“-‘W“B 1

LoopbackD address

o|Olx] 4.

ol AS 7t SM C. 2t2E{ P1 L P2 vpnv4 o] B2 2|ZHE{QLCt.



PE 2}SE{Q} ASBR Ztol= IPv4 HI0|20| SLIFHAEQILI|CFASBRE 0424 2/ E S5l 21X o4
ELICH

ASBROIM CISE 2 = USLICH

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
ASBR 7}0i= LDP(Label Distribution Protocol)7t E 25t X| et &LICH BGP= ASBR 7+ &304 A

MPLS MEE MEIFLICH

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

| 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

X2 K|E ok Et&LICH 0l o|0|X[ol ZAIE AlLtE|20M EA7F &Lt

iBGP LU eBGP LU iBGP LU
S o . R
£y # N /./ L\
£ . 2 : .
]E&GP vpnv4 \- : eBGP vpnv4 : iBGP vpnv4
£ ovn, AN \_\_ / e\
/‘; B et ‘/flGP-rLDP [GP'*LDpki/ - i ety

f\ﬁ

*‘hr aEd.fmm Gfom‘ GED/0/0/1 aeon.qu
ASBR1 : e ASBR:!- v o ASBRZ
; ;

LoopbackD address

o|0lx] 5.

ol AS 7t &M C. Bt2E{ P1 2 P2E vpnv4 2| ZZ 2|Z-E{QLICH



PE 2t RE{2} ASBR Ztoll= IPv4 B0|E0| RLIFHAE QILICHASBR1 L ASBR2E X% Q4K
or&LICHIGP 2! LDPE Aldste HERIIE S8l HEIEo| @3ZELICHolO|X| 504 o] 57+ L
E2|3 = ASBR1 2! ASBR2Z IGP X LDPE A&st= EHRE{ ASBR32Z EA|FLICH

ASBRO{I M eBGP HE|E & AF2 5t EA|7F &M EHL|CH 2 ASC| RR 7F BGP M|440| LIEFLEX| ¢t
&L|Ct

RP/ 0/ 0/ CPUO: Pl#show cef 10.100.1.5
10. 100. 1.5/ 32, version 263, internal 0x1000001 OxO (ptr Oxal3bde74) [1], O0x0 (0xal389560), Oxa28
(Oxald4a72a8)
Updated 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]
path-idx O NH D 0x0 [ OxaOe8b2a4 0x0]
next hop 10.1.2.3/32
| ocal adjacency
| ocal | abel 24004 labels imposed {24007}

P10{A AS 12| RROIA P22, AS 22| RRO{|A] & &l B0|&2 24007 LICt. ASBR10{|A O] 2i|0|=
2 oi[0|E 240002 £ HFELICt.

RP/ 0/ 0/ CPUO: 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 (0xal4a72d0)
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]
pat h-idx O NHI D 0x0 [ 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 {ImplNull 24000}

2|0|E 240002 ASBR20|A BGP LU7F ASBR10IA =418t Bf|o|E L}

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

Ver si ons:
Pr ocess bRI B/ RIB SendTbl Ver
Speaker 76 76

Local Label: 24007
Last Modified: Apr 8 09:37:57.509 for 00:04:05
Pat hs: (1 avail able, 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 0
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
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 O, Local Path ID 1, version 76
Oigin-AS validity: not-found

24t AtOlofl = ASBR EHRE{= BGPE Al&SHX| efo 2 2 0|8 240002 &F
o= 0| E{IOIEE =A5E TiZlE MEE £ A&LICH IHZ!E 10.100.1.52 2 +x4 =d
of 5= tllo|E2 LDPL| d|o|E &lLCt.

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

Rout i ng Descri ptor Bl ocks

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

Ol= ASBR22| & Z ¥0| next-hop 10.100.1.42 2 R+ ELICH.
LDP7t ASBR3MIM =418 Bi|0| 22 A& 5HoF 5t X|2H AL | X| i & L.

Z7HEl Bilo]2 AEH2 {24002 24000} CHAI {ImpINull 24000} L|C}.

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

ASBR12 ASBR3 2HE{0{| M =418t LDP 2il0|& 24002E % A2 5loF g LICHBGP MPLS Z Q|22
HIE 443} 5t2{™ mpls 7| =& eBGP multi-hop B&0f| F7+gFL|Ct.

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 ipv4 | abel ed-uni cast
route-policy PASS in
rout e-policy PASS out
|

O|X| ASBR10{| 2HIE tilo|E M=EHEol JU&LIcH



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

(0xal4a72d0)
Updated Apr 8 10:02: 38. 102

Prefix Len 32, traffic index 0, precedence n/a,
via 10.100.1.4/32, 5 dependenci es, recursive,

path-idx O NH D Ox0 [ Oxal50f 874 0xO]
recursion-via-/32

next hop 10.100. 1. 4/32 via 24004/0/21
| ocal | abel 24007

priority 4
bgp-ext [flags 0x6020]

next hop 10.4.1.7/32 G 0/0/0/4 labels imposed {24002 24000}

THHEOM CHEE gL

ebgp multihop B A mpls S M2 AL 35 BGP 7| |02 QIE{H O|AMIA MPLSE & 435}35}
x| 238tH st 1 m|0{oll M & &t next-hop 401 CHEH Implicit-NULL ZHE 4 Bl0|E8 Y E

d&LIct ol= BGP ol

JEFEE-EVEE =

QULIFHAE EE= LDPE S35l CHE &0 dlo|82 ™MESt= MPLSZ} 0]

% 10S-XRO{|AM LFIBO| Bllo|E22 &C "3F T BGP7F X1|°+0P" A< LDPELCt 2 MELICHASBR
2hE Ztol o] &0l A= AS ZHEM C = 323t Albele
6. AS ¢t 44 B - BGP £f|0|& 0| LDP tl|o| g2t 48fLICt.
iBGP LU iBGP LU
. - - " / v T— . - " .
v \ '~ % %
iBGP vpnv4'. " eBGPvpnv4d " iBGP vpnv4 -
.._.--"""'-.,. -‘._,.-.-.-. ;--..,_‘“. b .I .--"'"“-'""'u. \‘
s\ /‘-"' *-._.‘\
AS 2
' mvmq;m 1010015 ’mams

1
10313
| GEOJO/Of1
1

A

| GE0/0/0/2
£ ) 10323

o|0lx]| 6.

GEI]H]."D-"U %
amm -

S010801 XY  Loophacko address

AS 7+ S4 BYLICE L & ASBR Ztoll= o42d 7He| 3 2137t %‘% LICHIGP2} LDPE AHE
)O|

O
St= CH4! ASBR 7Holl= RFC3107(1Pv4 ZE22f MPLS &i[0|E &l

A& LICE.

ASBR1I} ASBR22| Z I i QIE{H|0|A 7t0i| eBGP HE|Z T MM EA|StE{H 5 ASBR ZH0]|
eBGP LU7} Z8fL|CHASBR ZHole 5 74e| 21371 Qe 22 5 7§ eBGP LU A|440| ZR &L
C A2 IPv40l= allocate-label @230| Zl@ gLt



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
rout e-policy pass out
|
I
nei ghbor 10.3.2.4
renot e-as 65002
address-fam |y ipv4d | abel ed- uni cast
route-policy pass in
rout e-policy pass out
|
|

MME1o| 17E A2 = oids| EEfLCh

router static

address-fam |y ipv4 uni cast
10.3.1.4/32 G gabitEthernet0/0/0/1
10. 3. 2. 4/ 32 G gabit Et hernet 0/ 0/ 0/ 2
|

|

ASBR 79| eBGP vpnv4 Al|A:

router bgp 65001
address-fam |y ipv4 uni cast
networ k 10.100. 1. 3/ 32
al | ocat e-1 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
|
|

MM 50 A2t 20| mpls 7IHEE= 0{7]0 M 2 5HX| & L|C EF iBGP vpnv4 M40 CHaH
next-hop-self7} TLA4E ZHA PE9.+ ASBR 7+°I iBGP LU M|A0| @5t K| ot & LICHASBR20 A
10.100.1.4/3204| CH3H &t 2ilo|E€= dilo|8 3)lL|Ct

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 (with nore than one peer):
0.3
Advertised to peers (in unique update groups):
10.100.1.7
Pat h #1: Received 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
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, bvest, 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 ID O, 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 I1GP, |ocal pref 100, valid, external, group-best
Received Path 1D 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 1D 0, Local Path ID 0O, version O
Oigin-AS validity: not-found

RP/ 0/ 0O/ 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/ O/ O/ 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 | nterface

Swi t ched



24005 Pop 10. 100. 1. 4/ 32 G o0/0/0/1 10. 3. 1. 610
ASBR 7toi CtE ZAZ27} 1 slie Z20|M IGP + LDP &= MPLS TEE P%érf A2 eBGP
multihop &M mpls 7| =7t 2 & LICH.

iBGP LU eBGP LU iBGP LU
~ Ty . g
\ .t / N
,° 1BGP vpnv4 /eBGP vpnvd N\ ,,‘ iBGP vpnv4 -
" .__,,.......“_.. \. :-“._‘_...-----‘..-.,."_. .

Loopback0 address

o|O|x]| 7.

P32| HF A7k ASBR22| HF AL 2T ME T & ASBR10IM P32 &5t= BGP Z2 HAg
A8 3104 HERIB 049 £ A ELIC

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
Pat hs: (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, |local pref 100, valid, external, group-best
Received Path ID 0, Local Path ID O, version O
Oigin-AS validity: not-found
Path #2: Received by speaker O
Not advertised to any peer
65002
10.3.2.4 from 10. 3. 2.4 (10.100. 1. 4)
Recei ved Label 3



Oigin I1GP, netric 0, l|ocal pref 100, valid, external
Received Path 1D 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: Received 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
O|x| ASBR12 0|2 240012 10.100.1.4/3201 CHEH k&l Blo|2 2 AL aflof BfLICH CHE AFE Ol
oLt

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 OxalOe8b5ec]
next hop 10. 3. 3.9/32
| ocal adjacency
| ocal | abel 24005 labels imposed {ImplNull}

E£Z2 M2 MM 52t SUEHLICHeBGP multihop &0 mpls 7|

In
1

AtEErLIcH

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

O|X| ASBR12 B0l 240012 10.100.1.4/322] &f Al BHO|E 2 A2 EFLICH.

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 nposed {Inpl Nul | 24001}
ASBR12 O| F#7} tilo|&& FAIELICt.PE10I M PE2E VRF(Virtual Routing and Forwarding) 2|
traceroute0l| £ A|El F7} E1|O|='O| EAEL|C}

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

.1.1.5 [ MPLS: Label s 24002/ 24012 Exp 0] 29 nmsec 39 nsec 39 nsec
10. 1. 2.3 [ MPLS: Label 24012 Exp 0] 29 nsec 29 nsec 39 nsec
10.3.1.4 [ MPLS: Label 24007 Exp 0] 39 nmsec 39 nsec 39 nsec
10.2.1.6 [ MPLS: Label s 24001/24005 Exp 0] 39 msec 39 nmsec 29 msec
10.2.2.2 39 nsec * 239 nsec

IGP2} LDP= ASBR11} P3, ASBR22}t P3 ALO|04| M AFE EIRI&LICEH o248t EHE ZHol MPLS
TE(Traffic Engineering)& At835te Z0T SUsH 2|9t 512 Lol A&LICt

G WNEF

ASBR10{ A P37t X|2| LDP= @4 XIBF MPLS TE7t & LICt.
eBGP multihop BZ A mpls 7| =7} giotd SUst EX|7F CHA| S ghL(Ct.

10.100.1.42 2 ™E & I{Z!2 BGP LU &i[0|E 24000 F A|E|X| & &LICt.

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}

mpls 7| =2+ &7 2lolg 240002 CtS 1t Z&LCt

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]
pat h-idx O NHI D 0x0 [ Oxal50f ecc 0xO0]
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}

mpls 7| HEE AFEsHH ME G2 ChEnt Z&Lch

RP/ 0/ 0/ CPUQ: 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 I nterface

Swi t ched

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

mpls 7|IE7t i ZHE &2 O Z&LCh

RP/ 0/ 0/ CPUO: ASBR1#show mpls forwarding labels 24012
Tue Jun 6 10:45:08.734 UTC

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

Swi t ched

24012 rpop 10.100. 1. 4/ 32 ttl 10.3.3.9 0

Ol Bl0|& 14012 VRFUIM VRFE, EE= PEOIM PEE 0|S35t= EEfZlol| AFR E|X| L X|BH 25
7t eh 5t A< LFIB(Label Forwarding Instance Base) & = 0| ¥ X E|7LE R EIRAZ S LIEHH
T+ U&LICH

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 nsec 229 nmsec 129
nsec

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

3 10.3.3.9 [ MPLS: Label s 24000/ 24011 Exp 0] 169 nmsec 249 nmsec 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 msec 99 nsec 139
nsec

6 10.2.2.2 129 nsec * 219 nsec

eBGP multihop BZE A mpls 7|XEE TEtstH BGP tllol& S &0 CiE syslog HIAIX|7} g

g+ e

bgp[ 1051] : %ROUTI NG BGP- 4- LABEL_CCLLI 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/ NHI D: 10. 100. 1. 4/ 32]

ol HIAIX|= 24 Blol& 2401201 CHer ZdLICE

BGPOM A58t & 2l|0[Z 0] ChE o1 Z20f CH3H BGPO|IM CHAl S E|X| B = 3ted™H 0l &
A7E =—ELICHO| #el2 MF AL Blo|= 01 CHal M B M ELICH

O| H|A|X|

rr

&0l o] 2l X7t ot ELC.

7. VPN(EE 6PE E+= EVPN)& S8 C+S hop BGP MM ACd
o]

eBGP Ct& hop MIMO| = B2 EHE{0d| Cisco IOS®-XR 6.3.2 0|4 & Z|A T} gio ™ vpnv4/6
IE = 6PE(IPv6 over MPLS) 2= O|HY! EVPN(Virtual Private Network) Z2& &3l next-hop T4

of cHet B2 & & + gi&Lich 0| O|OIX|E & ZstAMAI2.



vpnv4/6 or 6PE

Cjeq0oaa 1040013 1010042

S50 Loopbacko address

o|O|x] 8.
JtsE A AlLtE|2:

1. PE1(VRF LH&)0olAH PE2(VRF LHE)Z 2| eBGP LS hop A4
2. PE1(VRF L&)l CE2Z 2| eBGP L& hop Al
Ol Ctaat Z&Lct.

eBGP CtE hop M2 PE 2t E{ Q| 2t E BGP ot2ie| VRF Aol 7 & ELICH

PE1(VRF Li&)0l M PE2(VRF L) E eBGP C+S hop M4 EE= eBGP CHE hop A|440]
PE1(VRF LHE)0| M CE22 A4 E|= Z 2 Cisco IOS®-XR 6.3.25 E OF X|&ELICE,

eBGP I|0{ FAE vnpv4 & SHLIE T E QICE|0|E Sdif AEE &= U&LIChvpnv6, 6PE £=
EVPN.

6.3.2 O|X Cisco 10S® ZIZ|A0|ME eBGP Ml440| & AEN7I ElL|CE
0 £ £04, VRF one®| eBGP C}& hop Ml4Ad PE10I| M PE22 FAAEILIC.

PE12| eBGP L& hop Al440]| CHEF 2+ 711 1gi 0| PE12| PE2:

i nterface Loopbackl100
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
remote-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
renote-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

|

eBGP MM 2 # 7 dEiZ= | X[ELICHL

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

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

BGP state = Idle (No route to multi-hop neighbor)
eBGP I|0of &40 CiEt B2 7} VRF one 2t & EllO|g0f AU&LICE

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 - ISI1Sinter area, su - IS 1S summary null, * - candi date 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, Loopbackl1l00
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

Rout i 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 netric is O

No adverti sing protos.

Tjo{d F4o0l CHeEt Z27t 7HK2 B2els 2Xel 28 #el2 thst Z&Lch



RP/ 0/ 0/ CPLD 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

Pat hs: (1 avail able, best #1)

Not advertised to any peer

Pat h #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, netric O, |ocal pref 100, valid, internal, best,
group- best, inport-candi date, importea

Received Path ID 0, Local Path ID 1, version 7

Ext ended community: RT:1:1
Source VRF: one, Source Route Distinguisher: 1:1

O|&= Cisco IOS®-XR 6.3.2 O|F0f X[ EL|Ct

8. BGP2| LDP22| Al #hH

0]7d0| Unified EE= Impls MPLS2| & & 0| 10S-XR: Unified MPLS with |OS-XRZ 0 H F M|
ARAEX HoiFLICE

Qldt Unified MPLSOI A= o|O|X|o] EA|El CHE 2 E PESQF ABR 2HE] ZHoll BGP LU7}F Q)& LCt.

Access Aggregation Core Aggregation Access

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

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

s, P

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%10.2.2.2 .3%10.1.3.3 4 10.1.4.4 .5 10.1.5.5 j%ﬂm.ﬁ.ﬁ .?% @
PE1

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

o|Olx]| 9.


https://www.cisco.com/c/ko_kr/support/docs/multiprotocol-label-switching-mpls/multiprotocol-label-switching-mpls/119191-config-unified-mpls-00.html
https://www.cisco.com/c/ko_kr/support/docs/multiprotocol-label-switching-mpls/multiprotocol-label-switching-mpls/119191-config-unified-mpls-00.html
https://www.cisco.com/c/ko_kr/support/docs/multiprotocol-label-switching-mpls/multiprotocol-label-switching-mpls/119191-config-unified-mpls-00.html
https://www.cisco.com/c/ko_kr/support/docs/multiprotocol-label-switching-mpls/multiprotocol-label-switching-mpls/119191-config-unified-mpls-00.html

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 @ & ® @ il ® o e I
iBGP + label (RFC3107
Inter-Area MPLS @ > ( ) e ]
L2VPN /L3VPN @ MP-IBGP + VPN label ® MPLS service

olOlx][ 10.

Of odlof M= BGP LUt Q1= IGP Jd/B|# O] U&LICh2IZ M= oA 0l ¥do| MXN 2
OSPF(Open Shortest Path First) Z2AM|A 10|, 2040l OSPF Z2AM|A 27t Z & El ZHHfZ 7} §F
&LICI.OSPF 12 At85tE HIE 39| 2 0= PE2 ABR(Area Border Router) 2+<E{ ZHo|
BGP LU7Z} gi&LCt.

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

Access % Aggregation % Core % Aggregation % Access

Edge Edge

IGP1+LDP IGP 2 + LDP IGP 3 + LDP
Intra-Area MPLS @& S ® o i ® & T aw

iBGP + label (RFC3107
Inter-Area MPLS © o ( ) P B

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

o|OlXx| 11.

BGP LU M5 A= o|O|X|ofl EAIE! CHE ABR12| IGP OSPF 104 At =ZE!IL|C}.



Access Aggregation Core Aggregation Access

next-hop-self next-hop-self

redistribute /\ /\
BGP LU into iBGP IPv4 + label iBGP IPv4 + label
OSPF 1 /\ /—\

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‘144 5%10155 5@10165 ?% @
P1 ABR2 P3 PE2 CE2
LDP LDP LDP
OSPF 1 OSPF 2 OSPF 3
o|Olx| 12.
2= AIEHBGP LU M5 Atof CHEt BilolE2 &Y 5tci™ BGP7F 2R ELIchaeqLt o] 20|22 AHuH
POl olsl RIS 2 1 E|X| ot &LICHIOS(-XE)E 7|8

I E MF Aol cHEt 2ol HFRIZolAM LDP
’“OE O|§ +~gfLict.

ABR2 LiS BGP B2 & |5 ¥AHo| IGPE AHHEZEELICH &, bgp redistribute-internal & 0| 2}
P E bgpll M 2R gLt

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 O
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

zZH dlolg g0l EEEE B2 ABR2 +AE BGP LU B20| 2ZH Bjo|2S Y& LICH

tol

router bgp 1



bgp redistribute-internal

i bgp policy out enforce-nodifications

address-fam |y i pv4 uni cast
redistribute ospf 1 netric 10 route-policy ospf-1-1oopbacks-PE
allocate-label route-policy select-to-allocate

route-policy select-to-allocateE A& 3104 = &1El BGP LU HF At 24 Bi|o|S0| € =5 |

g =+ A&Lh

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

PE2o| Rzt HME A= 24 B0|Z 0| U= ABR10IM EA|E|X|2 LDPO||= CHE 2Z &l|l0|= 0]
T AE[X| et&LICH

RP/ 0/ 0/ 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 0
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 I1GP, netric 0, |ocal pref 100, valid, internal, best, group-
best, | abel ed- uni cast
Received Path ID 0, Local Path ID 1, version 6
Oiginator: 10.100.1.7, Cluster list: 10.100.1.5

RP/ 0/ 0/ CPUO: ABR1#show mpls ldp 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
, PE10{ M PE22 2| LSP7} SEHELILCY.

I

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 [MPLS: Label 18 Exp 0] 9 nsec O 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 nsec * 19 nsec
LSP= ABR10{A LDPE &all ®4 B0|I22 7t K| &4 7| IHE| P20 SEHEILICEH
ABR10{= LDPL| 5 Al 10.100.1.7/3201| EHoH 242 sehEl go|80| giaLCt

BGP ZAZ27} IGPE AUl Z E|= 2FRE{0| A LDPE BGPS A{HiE 5t2{™H ABRO| ZHI|1840|AM 0|
ZiostLct.

ABR12 5 Al 10.100.1.7/3204| CiEt LDP ci|o|& HIQIEE P2 EtRE{o| 5t K| e &LCh.

ABR10| ZHEHZ & iBGP S Atofl CHaH LDP 2l0|& HIRIEE Y 2|24H ABR101|= CHS Z4x| 120
Mol 2{ofof gfL|CHAS H E% T8t ok &f).
mpls I dp
m dp
address-famly ipv4
I
I
router-id 10.100.1.3
address-fam|ly ipv4
redistribute
bgp
as 1
I
I
I
LDPOIM 18 LERSIES & & USLICLOIE SOo{CHE M 22 LEIE T4 £ laLich
mpls | dp
m dp

?ddress-fanily i pv4d
!
router-id 10.100.1.3
address-fam ly ipv4
redistribute
bgp
as 1

advertise-to 1
|

ipv4d access-list 1
10 permit ipv4 host 10.100.1.2 any

HM|A 220{ A LDP 2+RE| IDE KX|™&EHL|CE.

O| od|lofl A= 10.100.1.20] P22| LDP 2t E| IDO|2Z ABR2 AHiZE iBGP Z=0i CHEl LDP Hf
It LDP Q1™ C|HIO|A P2(P10i| AZAKIX| ot 2)E F O EhLct

O|X| PE10{ M PE2E 2| LSP7} SEHE|X| ot&LCt.

RP/ O/ O/ CPU0O: 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 [MPLS: Label 20 Exp 0] 39 nsec 49 nsec 29 nsec
2 10.1. 2.3 [mMpLs: Label 24006 Exp 0] 29 nsec 49 nsec 39 nsec
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] 29 nsec 19 nsec 29 nsec
5 * * *
6 10.1.6.7 19 nsec * 19 nsec
Access Aggregation Core Aggregation Access

Tl
I e Dl S B BN B

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%10.2.22 .%10.1.3.3 .4%10.1.5.5 .5%10.1.6.6 .?% Eﬂ
CE1 PE1 P2 ABR1 P1 ABR?2 P3 PE2 CE2
o W e e e o W e e o - >

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

[ BGPIabel

LDP label

o|Olx] 13.

ol

O|X| LDPOIA 21% o{a2[AH[0|d d¥ez &1
o EBf{E ol AFSELICH

= BGP & ti|0]E(24006)0| PE10{ M PE22

215 o{a2[H 0l Soll= stLtel MPLS 2ilo|= 2t At E Lot eEt Unified MPLSQl 32 5 7H
ol eflo|= 0| At&FLICt.

Ol RHHHZE! LU iBGP BZ & o{H ZZE LDPZ ZERSHL ZA BllojE8 g2 + e,
O K| St LICHIBGP LU ZE2E LDPE MEHZ E 4 Q7| £/ 2 E LDPE 2Z BlojE22 waLl

Ct.

PE2= BGP LU0 A 5 Al 10.100.1.99/32 = E & LICt.O| M5 A= ABR10{AM OSPF 12 AHHH
ZE[X| et&LICH J2{4iBGP LU Z2 & LDPE AMEiEZst= HA| M5 A 10.100.1.99/3200 = 24
cilo|= 0| & LcH

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 bindings

9. MPLS Activate Interface E&



of 1. IGP, LDP 8i&

IGP7} LHE IR &S XEI5tE B2 mpls activate BRI0| Z R 5 X|TF Bfjo|g HiQlEle &g
LDP7} ei&LICt 2 E &0| BG % E%c'éga* AR BGP LUE At8350d HF ALt Blo|22 &€& = U
&LICH 330 iBGPR! B2 mpls activate HE2 AFE5t0{ 2t RE BGPOIM aliE &3 & &3t

sf{ok grLICt. o o|OIX|E "*xoP*'AIO

iBGP LU eBGP LU
& T4 N 4
%a;fwzﬁeb.a - : 3‘-9;;’!951-43‘-5?‘-"3‘2 110.100.100.3
1.\ 1
AS 65000

o|O| x| 14.

R1Zt R2= IGP2HiBGP LUE & AO|of|AM A=-ErL|CHR1 R27F %% 242 LICHR20{ = R30i|
CHEt eBGP LU A|440| %J%L—IEF.

R3= M5 Al 10.100.100.3/282 eBGP LU MME Sal R20{| L &/L|CHR2E iBGP LU MM E S35
Ol HFAIE

.|
FAE R10{ L 2IL]Ct

FSE= R10|AM R37HX| LSP7t SEHE|X| o= JULICH JU&LIM?

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

1 100.1.1 v * N
AN Hm| Foll= o] S Atodl CHEt glo|E 0| gi&LICt.

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

Tracing MPLS Label Switched Path to 10.100. 100.3/32, tinmeout is 2
seconds

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



interface, 'B - unl abel ed output interface,
"F' - no FEC mapping, 'f' - FEC m snmatch,
- unsupported tlvs, "N - no rx |abel,
- premature term nation of LSP,

ol

''m
1 pI -
unknown upstream i ndex,
return code O
=

- | abel ed out put
DS Map m smat ch,
mal f or med request,
no rx intf |abel prot,
router, "I" -
Dy

transit
unknown return code,
MelE|R|otoB 2 0|l =22

XAQUWZQro

Type escape sequence to abort.
L|CHMPLS= R20{ CHEF QIE{H| 0| A0 A &

0 0.0.0.0 MRU O [No Labell]
Q1~
J2HA, 2ol el&
O| ob=LCt.
RP/ 0/ 0/ CPUO: R1#show mpls interfaces
RP/ 0/ 0/ CPUO: R1#
8L R30M|IM 1 5t= LU HSFAFE R10d| QU&LICE.
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
bRI B/ RIB SendTbl Ver
7 7

Ver si ons:
Process
Speaker

Local Label: 24001

Last Modified: Sep 13 14:27:17.510 for 00:11: 39

(1 avail abl e, best #1)

Not advertised to any peer

Recei ved by speaker 0

i nternal

Pat hs:

Pat h #1:
Not advertised to any peer
version 7

Path 1D 1,

10.100.1.2 (metric 2) from 10.100.1.2 (10.100.1.2)
| ocal pref 100, valid,
gt

65001
Received Label 24002
Oigin IGP, netric O,
Oz
oS o=

best, | abel ed-uni cast
Recei ved Path I D 0, Loca
QIE{H|O|AE R22 R10lM mpls active

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-1 abel al

heighbor 10.100.1.2

|

renot e-as 65000
updat e- sour ce LoopbackO
address-fam |y ipv4 | abel ed- uni cast

|
Tunnel

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

| nterface

!
O|A| MPLS7} & &1 QlE{m| O] A0 M &3t ELIch

best ,

Static

gr oup-

Enabl ed



G gabi t Et hernet 0/ 0/ 0/ 0 No No No Yes
O|A| tracerouteO| A LSP7} SEHEIX| 2t S E0o{ELICH.

RP/ 0/ O/ CPUO: Rl1#trace 10.100.100.3 so 10.100.100.1

Type escape sequence to abort.
Tracing the route to 10.100. 100. 3

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/ O/ CPUO: Rl#traceroute mpls ipv4 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 mismatch, 'F - no FEC mapping, 'f' - FEC m smatch
"M - malfornmed 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, 'x' - return code O

Type escape sequence to abort.

0 10.1.2.1 WMRU 1500 [Labels: inmplicit-null/24002 Exp: 0/0]
L 1 10.1.2.2 MRU 1500 [Labels: inplicit-null/inplicit-null Exp: 0/0] O
ns
I 2 10.2.3.3 10 ns

ofl 2. et

0| oflofl A= BGP LU(RFC 3107)2 AF25t 1 LDPE A25HX| b= 72 eBGP(inter-AS) @18 213
ofl mpls activate @& 0| ER3stCt= WS 20 Lo

o| o|O|x|o] HEST L 5+ "t AIAE 65501, 65502, 65503 2 655047 E &HEl 741|712 0| A
65000 QL |C}.



confederation

AS 65000 AS 65001
eBGP LU iBGP LU eBGP LU iBGP LU  eBGP LU

ES————

= o

o|O|x] 15.

T x& AlAEIM 25 BGP LUE A&5t04 R10{ A R8(BGP LUS| R8UIM 1 35t=
10.0.0.8/32)7+ X| MPLS LSPE At&3t= ol E&LICH

R71 R8 AOJol= 7|2 Q1 eBGP LUZF Q& LICH R22F R4 ZHofl 12|11 R52F R6 AHO|O iBGP 7t
T/ &ELICH R13} R2, R42F R5 ALO|0, R61 R7 ALO|oll= eBGP7 A EILICH 2 E eBGP M4
0= next-hop-self7} U &LIC}.

=2 inter-AS BGP M|Mo| Z2)= x|z o]

eBGP I|0{2| next-hopOl CHEt T8 ZAZ (YA
ZstLc.

kx4
LI 2| 5t k& AlAH 7Hof eBGP7} 2B 2
R11t R8 7Ho| A0l SEFLIM?E, R10IM R87HX| LSP7t SHEIX| of= W SE=Z ELCh

O & &t

RP/ 0/ O/ CPUO: R1#traceroute 10.0.0.8

Type escape sequence to abort.
Tracing the route to 10.0.0.8

* % X ok %
* % X ok %

ahrhwWNE
* Ok ok ok *

traceroute= hops/labels& EtetstX| et o BHH| TTL AMEtol i B2 A& TI-ELICHEI*H
7} traceroute0ll SEE 715440| £X|2H I{ZI0| R1Z S0l7IX| &€ # Q&L o oHHH HIE

Ol traceroute & £=&&rL|C}.

I
To
m
2
x
<
T
—
()]
@)
>
<
o
m\OII
l.°£
rn
oY
40
=
o
2
Ol
ok
A

& T:MPLS traceroute= Z29| ZE
C}.



RP/ 0/ 0/ CPW0: Rl#trace mpls ipv4 10.0.0.8/32
Tracing MPLS Label Swi tched Path to 10.0.0.8/32, timeout is 2 seconds

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

N 3 10.3.4.4 MRU 0 [No Label] 10 ms

EXM7t R40l| JUZ2 & == JU&LICH LFIBO]| & &l QIE{H| 0|A T} & LICE.

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 I nt erface

Swi t ched

24014 24014 10. 0. 0.8/ 32 10.4.5.5 5140

CEFQl &=0| #lZ|x| oA &LICH

RP/ 0/ 0/ CPUO: R4#show cef 10.0.0.8/32
10.0.0.8/32, version 109, drop adjacency, internal 0x5000001 OxO (ptr
Oxal4160e4) [1l], OxO0 (0Oxal3f83c8), 0xa08 (0Oxal6cd370)
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 0x0 [OxaOf 182d8 0x0]
recursion-via-/32
unresolved
| ocal |abel 24014
| abel s i nposed {24014}

MPLSE GEO0/0/0/1 RIE{H|O| A0 A & E3tE|X| L& LICH.

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
O] 2Al= R4t R5 ALO|2] @213 0l BGPO| CHEH MPLSE & M3stste @@ 2 SHAELICH R49

R5& O| 30X eBGP ZAL|22|0|MH HME #H&LICHAKNEZ o] M2 Q E.* 65000 LH2| iBGP
MML|Ct 2t R42] S A CHE &9 R5E EQIE|E 2 MPLS 43 Had0| ZedhLc}.

CHE Qdl HEQ IS LDP7} 0|2 2|5 X|2t R42F R5 AFO|0l= eBGP M|A10|2 2 LDP7} Qf
&L|Ct.

R49| QIE{H O|A ge 0/0/0/104| CHEt mpls activate B S FI+EHLICH,



router bgp 65502
bgp confederation peers
65501
65503
65504
|
bgp confederation identifier 65000
mpls activate

interface GigabitEthernet0/0/0/1
|

RP/ O/ O/ CPU0: RA#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

O| X traceroute0l|A{ R10{ A R87} K| LSP7} SEHE| K| ot &L Ct.

RP/ 0/ 0/ CPWO0: 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 - unl abel ed output interface,
‘"D - DS Map mismatch, 'F - no FEC mapping, 'f' - FEC m smatch
"M - malformed 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 [ Label s: 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/inplicit-null Exp: 0/0] 30
ns
I 7 10.7.8.8 30 ns

RP/ 0/ 0/ 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 nsec 29 nsec

*
O|X| LFIBO{l O] & =of CHEt & &l QIE{m|O| AT} Q& LICH

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

YAl BolE22 MF Aol Cis R40l| I CEFE &QlE HFALE EAIRLICH

RP/ 0/ O/ CPUO: R4#show cef 10.0.0.8/32
Updated Sep 13 12:43: 30. 252
Prefix Len 32, traffic index O, precedence n/a, priority 4
via 10.4.5.5/32, 3 dependencies, recursive [flags 0x6000]
path-idx O NH D 0x0O [ Oxal7420e4 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 nposed {Inpl Null 24014}
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