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1.

RARN 4 (PE)RH2RPE1EBVRFAIZR10.200.1.2/3209 88 H , 1B EX A KRAEAT

RP/0/0/CPUO : PEl#show cef vrf one 10.200.1.2

10.200.1.2/32, version 3, internal 0x5000001 0x0 (ptr OxaldObe74) [1], 0x0 (0x0), 0x208

(0xalda7118)
Updated Apr 7 14:36:45.628

Prefix Len 32, traffic index 0, precedence n/a, priority 3
via 10.3.1.4/32, 0 dependencies, recursive [flags 0x6000]

path-idx 0 NHID 0x0 [0xa0d87468 0x0]
recursion-via-/32

next hop VRF - 'default', table - 0xe0000000

unresolved
labels imposed {24004}

PE1’%%E10.3.1.4/320988 H. ©H10.3.1.0/2485&H.

RP/0/0/CPUQ : PE]l #show route 10.3.1.4

Routing entry for 10.3.1.0/24
Known via "ospf 1", distance 110, metric

3, type intra area

Installed Apr 7 14:07:01.140 for 00:32:48

Routing Descriptor Blocks

10.1.1.2, from 10.100.1.3, via GigabitEthernet0/0/0/0

Route metric 1is 3
No advertising protos.

T— By BaRGIL A H(ASBR) LA ARHSHEH. &
HE 5 R BIRBMARPI(IGP),

router static

address-family ipv4 unicast
10.3.1.4/32 GigabitEthernet0/0/0/1
|

|

router ospf 1
redistribute static

B ERIEC B

RP/0/0/CPUO : PEl#show cef vrf one 10.200.1.2

NI B NASBR L B LB ARER R

10.200.1.2/32, version 3, internal 0x5000001 O0x0 (ptr 0xal4Obe74) [1], O0x0 (0x0), 0x208

(0xalda7118)
Updated Apr 7 14:36:45.628

Prefix Len 32, traffic index 0, precedence n/a, priority 3
via 10.3.1.4/32, 3 dependencies, recursive [flags 0x6000]

path-idx 0 NHID 0x0 [0xal50f9f4 0x0]
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 Gi0/0/0/0 labels imposed {24003 24004}

ASBR1JVPNV4/68I & & %18 M ASBR2HYPOP& R :

RP/0/0/CPUOQ : ASBR1 #show mpls forwarding prefix 10.3

.1.4/32

Local Outgoing Prefix Outgoing Next Hop Bytes



Label Label or ID Interface
Switched

5&66;__Pop 10.3.1.4/32 Gi0/0/0/1 10.3.1.4 2506
BN fEASBR L #next-hop-selff§ EiBGP4B/E , M RASBREKREBHASKA , ASBRZENIREHR A
AT e,

£ASBR1L , {#Hnext-hop-selfRIPE1 , Bi&EHBAKH :

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

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface

Switched

24006 24004 2:2:10.200.1.2/32 10.3.1.4
0

Updated: Apr 7 14:49:58.190
Path Flags: 0x6000 [ ]

Label Stack (Top -> Bottom): { }
MAC/Encaps: 0/0, MTU: O

Packets Switched: 0

BER, “EHEDY ERDEHED, ASBREBRSERRZASEIETBMCHLE,

2.(REASIHETMBIASBR LAY EE H B 47

EEMTXRBRASBREM/ RSB vpnv4/cigH , AEBEEN]. MREELGS , WIERASBRLEE
BEEABVRFRS ARBNEMEEEN , RECT2tut R Hvpnv4/68V 8 H R 51 85(RR) , I
ASBRAZE A,

router bgp 1

address-family ipv4 unicast
|

address-family vpnv4 unicast
retain route-target all

3. ASBRTEFIPv4fRic i it

ASIEIETICR TTEEMPLS ( i —MPLS ) REFEIPVAFRIZ R B, X 2R Fvpnv4/6HT KR IAPRIE
, {BIPv4(IPve) BB HIE ML, MNRBERIFEMLL |, MFRZRIREKR(LSP)im Eim P il , RE
ity ) 5 2 Lo

EFEE2, EETRASHEIRTCIRE.



iBGP LU eBGP LU iBGP LU

£TN ./'\-\ P
EBGPvmwix -/ iBGPbmmm

iBGP vpnv4
iy

| GEQ/0/0/1  GEO/0/0/0)

! 10313 4
.

“ Loopback0 address

A2,

P1MP2E% H 25 th Rvpnv4Ry BJA R4 (AS) I BS I R 5188
FRICEIELV) A TR E RN —MASERES —MAS,
ASBR1EEE Lttt K5 , EHEFPZEHEH :

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

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

BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: 0xe0000000 RD version: 41

BGP main routing table version 41

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

BGP scan interval 60 secs

BGP is operating in STANDALONE mode.

Process RcvTblVer bRIB/RIB LabelVer ImportVer SendTblVer
StandbyVer

Speaker 41 41 41 41

41 0

Neighbor Spk AS MsgRcvd MsgSent TblVer InQ OutQ Up/Down
St/PfxRcd

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
FRERASBRZMEFAUTGT , AENBREHESBESHURERR(MPLS)IRE , RIEBEHKE

o

RP/0/0/CPUO : ASBR1#show run router bgp
router bgp 1
address-family ipv4 unicast
redistribute ospf 1

allocate-label all
I

AR MRIEETREKE , ZoS TR E S BARENR,
B THERRE

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

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

Non-stop routing is enabled

BGP table state: Active

Table ID: 0xe0000000 RD version: 52

BGP main routing table version 52

BGP NSR Initial initsync version 2 (Reached)

BGP NSR/ISSU Sync-Group versions 0/0

BGP scan interval 60 secs

Status codes: s suppressed, d damped, h history, * valid, > best

i - internal, r RIB-failure, S stale, N Nexthop-discard
Origin codes: i - IGP, e - EGP, ? - incomplete
Network Next Hop Metric LocPrf Weight Path

*> 10.1.1.0/24 10.1.2.2 2 32768 2

*> 10.1.2.0/24 0.0.0.0 0 32768 2

*> 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 2

* 10.3.1.4 0 027
*> 10.100.1.1/32 10.1.2.2 3 32768 2

*> 10.100.1.2/32 10.1.2.2 2 32768 2

*> 10.100.1.3/32 0.0.0.0 0 32768 2

*> 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/CPUQ : ASBR1#show bgp ipv4 labeled-unicast 10.100.1.6/32
BGP routing table entry for 10.100.1.6/32

Versions:
Process bRIB/RIB SendTblVer
Speaker 48 48

Local Label: 24008
Last Modified: 2Apr 7 16:20:04.509 for 00:00:49
Paths: (1 available, best #1)
Advertised to peers (in unique update groups) :
10.100.1.2
Path #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

Origin incomplete, metric 3, localpref 100, valid, external, best, group-best
Received Path ID 0, Local Path ID 1, version 48
Origin-AS validity: not-found

BMmEZ :

BirL B ( FEFTEASBRFPERHER L)
WA BGPAB B ELE ik R Flipv4 labeled-unicast

4. eBGP-eBGP ( X1 ¥eBGP ) Vpnv4 EER liBGP4E /F

EHE3.

iBGP vpnv4 eBGP vpnv4 eBGP vpnv4 iBGP vpnv4

H e e G
] |
ASBR‘! E ‘ll:l.:l.‘l_? ASBRJ 10427 | & ASBR2 |

LoopbackD address

3.

EH =1MASBR, ASBR3¥FeBGP vpnv4# 1%z TEIASBR1FIASBR2,

iii . j@ﬁ%éﬁEASBR3LﬁE i%/L,\EgEHO

RP/0/0/CPUO : ASBR3 #show bgp vpnv4d unicast

BGP router identifier 10.100.1.7, local AS number 3

BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: 0x0 RD version: 0

BGP main routing table version 3

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

BGP scan interval 60 secs



Status codes: s suppressed, d damped, h history, * valid, > best

i - internal, r RIB-failure, S stale, N Nexthop-discard
Origin codes: i - IGP, e - EGP, ? - incomplete
Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 1:1
*> 10.200.1.1/32 10.4.1.3 017>
Route Distinguisher: 2:2
*> 10.200.1.2/32 10.4.2.4 0272

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
Versions:
Process bRIB/RIB SendTblVer
Speaker 2 2
Last Modified: Apr 7 18:45:21.510 for 00:03:30
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
1
10.4.1.3 from 10.4.1.3 (10.100.1.3)
Received Label 24009
Origin incomplete, localpref 100, valid, external, best, group-
best, import-candidate, not-in-vrf
Received Path ID 0, Local Path ID 1, version 2
Extended community: RT:1:1

MASBR3E & vpnv4iE HETZTE R . ASBR3F @4 EBvpnva B o

R REFEASBRI L& B ELBGP4R E 3 /5 Anext-hop-self:- E INiBGPA BT EEE 30,

router bgp 3
address-family vpnv4 unicast

retain route-target all
|

neighbor 10.4.1.3
remote-as 1 address-family vpnv4 unicast
route-policy PASS in
route-policy PASS out
|
!
neighbor 10.4.2.4
remote-as 2
address-family vpnv4 unicast
route-policy PASS in
route-policy PASS out
|
1
neighbor 10.99.99.99
remote-as 3
description dummy-iBGP neighbor for back-to-back eBGP vpnv4
update-source Loopback0
address-family vpnv4 unicast
next-hop-self
!
|
|

H£RZE , vpnvARHEINEFBES



RP/0/0/CPUQ : 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

Versions:
Process bRIB/RIB SendTblVer
Speaker 12 12

Local Label: 24002
Last Modified: Apr 7 18:58:04.510 for 00:01:46
Paths: (1 available, best #1)
Advertised to update-groups (with more than one peer):
0.2
Path #1: Received by speaker 0
Advertised to update-groups (with more than one peer):
0.2
1
10.4.1.3 from 10.4.1.3 (10.100.1.3)
Received Label 24009
Origin incomplete, localpref 100, valid, external, best, group-
best, import-candidate, not-in-vrf
Received Path ID 0, Local Path ID 1, version 12
Extended community: RT:1:1

5. AS|HETC - BGPAREAL & TLDPFRZE

BESALREG , EFEBRLSREBEENMPASBRIVIRE, 7 TRILEH , ASBRZEHeBGP
ipv4d LUSEXSARZH , RN el ZRAHITHEE,

iBGP LU eBGP LU iBGP LU
A, e Ty
/7 AN Vo . y .
iBGP vpnv4 ¢ -~ eBGP vpnv4 : iBGP vpnv4
ot N g B S/ P By

- - L)
0. -..
f' .
/ . 1

.
10513 A !
%‘%“ — e . &
ASBRZ |

LERH EED,‘D."I],"S ﬁEl]mB ]

,' 10523 :

Loopback0 address

E4.
XZASEEDC, BEEEFPIFP21 2vpnv4fEE B R 5185,
PERHESMASBRZ B BHRICH £ IEMIPv4, ASBRIEN %458 BEIEIERE,

EASBRL , BAaFF



router bgp 1

neighbor 10.100.1.4
remote-as 2
ebgp-multihop 2
update-source Loopback0
address-family ipv4 labeled-unicast
route-policy PASS in
route-policy PASS out

ASBRZ BT EEHFRE S K (LDP), BGPFIAZTASBRZ [H #£8& LFIMPLSH K o

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

Interface LDP Tunnel Static Enabled
GigabitEthernet0/0/0/0 Yes No No Yes
GigabitEthernet0/0/0/1 No No No Yes
GigabitEthernet0/0/0/2 No No No Yes

GigabitEthernet0/0/0/3 No No No Yes

GigabitEthernet0/0/0/4 No No No Yes

F BN LEETE, REHERBRRRNZR.

iBGP LU eBGP LU iBGP LU
o — : . — . ._\ . . — 4
£y / N /./ \
£ . 2 : .
]/E}GP vpnv4 \- : EBGPVpﬂV‘i S, /' iBGP vpnv4
¥ i \ | % pRLgS
/s P IGP + LDP " F v, 8

as 1" T Ny g — AS 2

*‘hr aEd.mm efom‘ GED/0/0/1 aeom.qu
ASBR1 : e ASBR:!- v o ASBRZ

LoopbackD address

&5.

XZASEETIC, HEEEP1FP2t2vpnv4f g H R 518,
PEMHESMASBRZIEERICH 2 IEMIPv4, ASBR1FASBR2AKRE BEERE, bﬂ]l@L Z{TIGPAH
LDPHY M EIEEZ B, TEMRGSH | P RIMNEHEEBIFASBR3IZ TR |, ZEHFETIGPH

LDP , ASBR1FIASBR2,

EASBRLEFEAHeBGPZ MRt , HIlE B, S MNASHRRZEBMWBGPAFEEZEF2EH,



RP/0/0/CPUQ: Pl#show cef 10.100.1.5
10.100.1.5/32, version 263, internal 0x1000001 0x0 (ptr Oxal3bde74) [1], 0x0 (0xal389560), Oxa28
(Oxalda72a8)
Updated Apr 8 09:38:02.551
local adjacency 10.1.2.3
Prefix Len 32, traffic index 0, precedence n/a, priority 3
via 10.1.2.3/32, GigabitEthernet0/0/0/1, 5 dependencies, weight 0,
class 0 [flags 0x0]
path-idx 0 NHID 0x0 [Oxal0e8b2ad4 0x0]
next hop 10.1.2.3/32
local adjacency
local label 24004 labels imposed {24007}

AT MP1, AS 1FHRREIP2,AS 2/ HIRR , 1 H#R& N 24007, #ASBR1L , WIREEIRE
240003 #t,

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

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface
Switched

24007 24000 10.100.1.5/32 10.100.1.4 1404

RP/0/0/CPUQ : ASBR1#show cef 10.100.1.5
10.100.1.5/32, version 155, internal 0x5000001 0x0 (ptr Oxall3bel74) [11,
0x0 (0xal38965c), 0xa08 (0xald4a72d0)
Updated Apr 8 10:02:38.101
Prefix Len 32, traffic index 0, precedence n/a, priority 4
via 10.100.1.4/32, 5 dependencies, recursive, bgp-ext [flags 0x6020]
path-idx 0 NHID 0x0 [0xal50£874 0x0]
recursion-via-/32
next hop 10.100.1.4/32 via 24004/0/21
local label 24007
next hop 10.4.1.7/32 Gi0/0/0/4 labels imposed {ImplNull 24000}

RZ240002BGP LUMASBR27EASBR1 £ K | BIFRZ

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

Versions:
Process bRIB/RIB SendTblVer
Speaker 76 76

Local Label: 24007
Last Modified: Apr 8 09:37:57.509 for 00:04:05
Paths: (1 available, best #1)
Advertised to update-groups (with more than one peer):

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

Path #1: Received by speaker 0
Advertised to update-groups (with more 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
Origin incomplete, metric 2, localpref 100, valid, external, best, group-best
Received Path ID 0, Local Path ID 1, version 76
Origin-AS validity: not-found



B2 , PRIMNVASBREEHZRTIZITBGP , Rt AR R EERN TR UAIENRER , BRAERD
BL#R2£24000, RIATH#IEERIX%110.100.1.509 455 RLDPHI#RES

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, metric 2, [ei]l-bgp, labeled unicast
(3107)

Tag 2, type external

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

Routing Descriptor Blocks

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

XAEAET—210.100.1.4 , EIASBR2KIIRE,
N EFLDPMASBR3#ZWMIRE | BEFRNER.

S IO AT 2 HE 2 2 {ImpINull 24000} , T 2{24002 24000},

RP/0/0/CPUQO : ASBR1#show mpls 1dp bindings 10.100.1.4/32
10.100.1.4/32, rev 146

Local binding: label: 24004

Remote bindings: (2 peers)

Peer Label
10.100.1.2:0 24003
10.100.1.7:0 24002

ASBR1R 1% MASBR3 F 25 N ZIHILDP#r 2240020 £, EZEABGP MPLS#% |, i fmpls<
F R NZEleBGP multi-hop@i o

ASBR1:

router bgp 1

neighbor 10.100.1.4
remote-as 2
ebgp-multihop 2 mpls
update-source Loopback0
address-family ipv4 labeled-unicast
route-policy PASS in
route-policy PASS out

ASBR1IIEEEHMIFLEE .

RP/0/0/CPUO:ASBRl#show cef 10.100.1.5
10.100.1.5/32, version 155, internal 0x5000001 0x0 (ptr Oxal3bel74) [1], O0x0 (0xal38965c), 0xal8
(0xalda72d0)
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 dependencies, recursive, bgp-ext [flags 0x6020]
path-idx 0 NHID 0x0 [0xal50£f874 0x0]
recursion-via-/32
next hop 10.100.1.4/32 via 24004/0/21
local label 24007



next hop 10.4.1.7/32 Gi0/0/0/4 labels imposed {24002 24000}
N
f£ebgp-multihop@s © # £ AAmplsi£ I 7] By IEBGPAEX & 0 £ B AMPLS |, & °] By 1L A WIS E 483K
B T —Bkibat 5B — NULLEBRE, EMPLSHRE# AT T —RNELFES | XFEE
ER , AAMPLSE@EiIBGPHriCEEHLDPIRA T X,

BMAER |, EIOS-XRH , ZBGPRAMIRE S ELLLFIBEY , ERFLETLDP, ASBRIESHERZIHE
BEZHNASHEETCHIZ RRMBXHFHIZ R

6. ASEIIETAB - BGPFREAL £ FLDPHR=E

iBGP LU eBGP LU iBGP LU

. / \ . / - \ . ’.— " \ ’

/ N\ ¥ N / N
.- iBGP vpnv4 -7 eBGP vpnv4 . ., IBGP vpnv4 -
./' .................... b‘ -/: -“”‘,,.“.-- e, -\‘ r ‘_.__..“.-..__'” \

e i o A ,:-_\ i ety bt _'_,__,-11:_
| GEOJO/O/1 GEO/0/0/0! % " !
| GEO/O/Of2 ﬁEumm % % i
\ ' 10323 EE) | !

m’mﬁ;ﬁ\ Loopback0 address

6.

XZASEIETB, B2 , MASBRZEIBEZANH1TH . ASBRZIEIBRFC3107 ( X#kIPv4EEH
MMPLSH% ) , MA2EAIGPHILDP,

EEASBRI1FASBR2WIAEIE O 28 /S FHeBGPZ 4% , HAMASBRZIEAIEZEeBGP LU,
ASBRZ BIET&ER , AL EERHmMNeBGP LULE, it R5IPv4EEallocate-labeldi ©

router bgp 65001
address-family ipv4 unicast
network 10.100.1.3/32
allocate-label all
|
neighbor 10.3.1.4
remote-as 65002
address-family ipv4 labeled-unicast
route-policy pass in
route-policy pass out
|
|



neighbor 10.3.2.4
remote-as 65002
address-family ipv4 labeled-unicast
route-policy pass in

route-policy pass out
|

B NB AR PAEE -

router static

address-family ipv4 unicast
10.3.1.4/32 GigabitEthernet0/0/0/1
10.3.2.4/32 GigabitEthernet0/0/0/2
|

|

ASBRZ [B]f9eBGP vpnv4 & iF :

router bgp 65001
address-family ipv4 unicast
network 10.100.1.3/32
allocate-label all
|
address-family vpnv4 unicast
retain route-target all
|
neighbor 10.100.1.4
remote-as 65002
ebgp-multihop 255
update-source LoopbackO
address-family vpnv4 unicast
route-policy pass in
route-policy pass out
|
|

BEE , MAETEEmpls kBT , MESHATR. e, WERRNIBGP vpnv42iEELE T next-hop-
self , M FFEEPEMASBRZ [BIHIBGP LUL 1%, ASBR2EE#Y10.100.1.4/32FR & N FRE3:

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

Versions:
Process bRIB/RIB SendTblVer
Speaker 8 8

Local Label: 24005
Last Modified: Jun 2 11:48:39.920 for 00:01:36
Paths: (4 available, best #1)
Advertised to update-groups (with more than one peer):
0.3
Advertised to peers (in unique update groups) :
10.100.1.7
Path #1: Received by speaker 0
Advertised to update-groups (with more than one peer):
0.3
Advertised to peers (in unique update groups) :
10.100.1.7
65002
10.3.1.4 from 10.3.1.4 (10.100.1.4)

Received Label 3



Origin IGP, metric 0, localpref 100, wvalid, external, best, group-best
Received Path ID 0, Local Path ID 1, version 8
Origin-AS validity: not-found
Path #2: Received by speaker 0
Not advertised to any peer
65002
10.3.2.4 from 10.3.2.4 (10.100.1.4)
Received Label 3
Origin IGP, metric 0, localpref 100, wvalid, external
Received Path ID 0, Local Path ID 0, version 0
Origin-AS validity: not-found
Path #3: Received by speaker 0
Not advertised to any peer
65003 65002
10.3.3.9 from 10.3.3.9 (10.100.1.9)
Received Label 24001
Origin IGP, localpref 100, wvalid, external, group-best
Received Path ID 0, Local Path ID 0, version 0
Origin-AS validity: not-found
Path #4: Received by speaker 0
Not advertised to any peer
65003 65002
10.3.4.9 from 10.3.4.9 (10.100.1.9)
Received Label 24001
Origin IGP, localpref 100, wvalid, external
Received Path ID 0, Local Path ID 0, version 0
Origin-AS validity: not-found

RP/0/0/CPUQ : ASBR1#show cef 10.100.1.4
Fri Jun 2 11:51:06.994 UTC
10.100.1.4/32, version 254, internal 0x1000001 0x0 (ptr Oxal3bed74) [11,
0x0 (0xal3896ec), 0xa20 (0xald4a70f0)
Updated Jun 2 11:48:39.634
local adjacency 10.3.1.4
Prefix Len 32, traffic index 0, precedence n/a, priority 4
via 10.3.1.4/32, GigabitEthernet0/0/0/1, 5 dependencies, weight 0,
class 0 [flags 0x0]
path-idx 0 NHID 0x0 [0Oxale8blfc 0xale8b34c]
next hop 10.3.1.4/32
local adjacency
local label 24005 labels imposed {ImplNull}

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

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface

Switched

24005 ©Pop 10.100.1.4/32 Gi0/0/0/1 10.3.1.4 610

WMASBRZAA R —&BE , RiZBREHEAIGP + LDPEKMPLS TER , eBGP multihop & EE
mpls< =,



iBGP LU eBGP LU iBGP LU
N\ A =, / \

/eBGP vpnvd N\ " iBGP vpnv4 -

‘_'.-"-"-““”.“"'h ‘\ ‘/ .-‘.._..---4..‘_".'

iBGP vpnv4 \

*

E7.

LoopbackD address

ASBR1 LHEMEP3XBGPEHKXKA T HNERESIEES , A KRBPIMWAIRILELETRKE

ASBR2HVHI 4R

RP/0/0/CPUQO : 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

Versions:
Process bRIB/RIB SendTblVer
Speaker 9 9

Local Label: 24005
Last Modified: Jun 2 11:51:58.920 for 00:05:24
Paths: (4 available, best #3)
Advertised to update-groups (with more than one peer):
0.3
Advertised to peers (in unique update groups) :
10.100.1.7
Path #1: Received by speaker 0
Not advertised to any peer
65002
10.3.1.4 from 10.3.1.4 (10.100.1.4)
Received Label 3
Origin IGP, metric 0, localpref 100, wvalid, external,
Received Path ID 0, Local Path ID 0, version 0
Origin-AS validity: not-found
Path #2: Received by speaker 0
Not advertised to any peer
65002
10.3.2.4 from 10.3.2.4 (10.100.1.4)
Received Label 3
Origin IGP, metric 0, localpref 100, wvalid, external
Received Path ID 0, Local Path ID 0, version 0
Origin-AS validity: not-found
Path #3: Received by speaker 0
Advertised to update-groups (with more than one peer):

group-best



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
Origin IGP, localpref 100, weight 65535, valid, external, best, group-best
Received Path ID 0, Local Path ID 1, version 9
Origin-AS validity: not-found
Path #4: Received by speaker 0
Not advertised to any peer
65003 65002
10.3.4.9 from 10.3.4.9 (10.100.1.9)
Received Label 24001
Origin IGP, localpref 100, wvalid, external
Received Path ID 0, Local Path ID 0, version 0
Origin-AS validity: not-found

ASBR1IITE R fF#7%24001 F4E10.100.1.4/320 /& H#rZE. ©F :

RP/0/0/CPUQ : ASBR1#show cef 10.100.1.4
Fri Jun 2 11:59:46.519 UTC
10.100.1.4/32, version 255, internal 0x1000001 0x0 (ptr Oxall3bed74) [11,
0x0 (Oxal3896ec), 0xa20 (0xald4a7140)
Updated Jun 2 11:51:58.741
local adjacency 10.3.3.9
Prefix Len 32, traffic index 0, precedence n/a, priority 4
via 10.3.3.9/32, GigabitEthernet0/0/0/3, 7 dependencies, weight 0,
class 0 [flags 0x0]
path-idx 0 NHID 0x0 [0Oxal0e8b544 Oxale8bbec]
next hop 10.3.3.9/32
local adjacency
local label 24005 labels imposed {ImplNull}

BRAEREESE 2 HERE : IeBGP multihopis S Ampls k< #F,

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

Fri Jun 2 13:56:45.618 UTC

RP/0/0/CPUO:ASBR1 (config) #router bgp 65001
RP/0/0/CPUO:ASBR1 (config-bgp) # neighbor 10.100.1.4
RP/0/0/CPUO:ASBR1 (config-bgp-nbr) #ebgp-multihop 255 mpls
RP/0/0/CPU0:ASBR1 (config-bgp-nbr) #commit

ASBRAI T FF$7%524001 F1E10.100.1.4/3209 & IR,

RP/0/0/CPUQ : ASBR1#show cef 10.100.1.4
Fri Jun 2 13:58:13.402 UTC
10.100.1.4/32, version 200, internal 0x5000001 0x0 (ptr Oxall3bed74) [11,
0x0 (0xal3895cc), 0xal08 (0xald4a71b8)
Updated Jun 2 13:56:59.378
Prefix Len 32, traffic index 0, precedence n/a, priority 15
via 10.3.3.9/32, 3 dependencies, recursive, bgp-ext [flags 0x6020]
path-idx 0 NHID 0x0 [0xalb5102f4 0x0]
recursion-via-/32
next hop 10.3.3.9/32 via 24014/0/21
local label 24005
next hop 10.3.3.9/32 Gi0/0/0/3 labels imposed {ImplNull 24001}

ASBR1#EIZ L FIANRE . MPE1EIPE2#Y RE #£1 2% B M ¥ & (VRF) H Btraceroute & R HEX AV FIIMR

o



RP/0/0/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 10.1.1.5 [MPLS: Labels 24002/24012 Exp 0] 29 msec 39 msec 39 msec
2 10.1.2.3 [MPLS: Label 24012 Exp 0] 29 msec 29 msec 39 msec

3 10.3.1.4 [MPLS: Label 24007 Exp 0] 39 msec 39 msec 39 msec

4 10.2.1.6 [MPLS: Labels 24001/24005 Exp 0] 39 msec 39 msec 29 msec

5 10.2.2.2 39 msec * 239 msec

ASBR1FIP3Z [ FHIGPHILDP , ASBR2FIP3Z B AMPLSHRE T2 (TE)R , EIFERY B B AR R
FEREBERE,

MASBR1ZIP3&ELDP , EEMPLS TE,
#£eBGP multihop@i ¥ E R EAmpls kB Frt , BENRBEEXHN

#XF10.100.1. 4N IR BT 2 HIEBGP LUFRE24000,

RP/0/0/CPUQO :ASBR1#show cef 10.100.1.4
Tue Jun 6 10:36:56.528 UTC
10.100.1.4/32, version 50, internal 0x1000001 0x0 (ptr Oxal2cclfc) [117,
0x0 (0xal2bl8c0), 0xa20 (0xalda7258)
Updated Jun 6 10:36:32.930
Prefix Len 32, traffic index 0, precedence n/a, priority 4
via 10.3.3.9/32, tunnel-tel, 7 dependencies, weight 0, class 0 [flags
0x0]
path-idx 0 NHID 0x0 [0xal5d58f8 0xal5d5840]
next hop 10.3.3.9/32
local adjacency
local label 24012 labels imposed {ImplNull}

mEAmMplsXB=FrT , $rZF240007F1E :

RP/0/0/CPUQ : ASBR1#show cef 10.100.1.4
Tue Jun 6 10:36:03.241 UTC
10.100.1.4/32, version 34, internal 0x5000001 0x0 (ptr Oxal2cclfc) [117,
0x0 (0xal2blb5a8), 0xa08 (0xal4a70f0)
Updated Jun 6 09:39:24.56
Prefix Len 32, traffic index 0, precedence n/a, priority 15
Extensions: context-label:24012
via 10.3.3.9/32, 3 dependencies, recursive, bgp-ext [flags 0x6020]
path-idx 0 NHID 0x0 [Oxal50fecc 0x0]
recursion-via-/32
next hop 10.3.3.9/32 wvia 24011/0/21
local label 24012
next hop 10.3.3.9/32 ttl labels imposed {ImplNull 24000}

FERAmplsx<F , EEMTAR :

RP/0/0/CPUO : ASBR]1 #show mpls forwarding labels 24012

Tue Jun 6 10:43:50.559 UTC

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface

Switched



24012 24000 10.100.1.4/32 ttl 10.3.3.9 0
MEZEEmplskEF , EBEFU TR :

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

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface

Switched

24012 Ppop 10.100.1.4/32 ttl 10.3.3.9 0

HARE14012F A FMVRFEIVRFEMPEZIPERRE , BNREER , R TS HAEHIE
(LFIB)%& B R H4EiR.

RP/0/0/CPUO:PEl# trace vrf one 10.99.1.2

Type escape seqguence to abort.
Tracing the route to 10.99.1.2

1 10.1.1.5 [MPLS: Labels 24001/24015 Exp 0] 129 msec 229 msec 129
msec

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

3 10.3.3.9 [MPLS: Labels 24000/24011 Exp 0] 169 msec 249 msec 139
msec

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

5 10.2.1.6 [MPLS: Labels 24004/24008 Exp 0] 139 msec 99 msec 139
msec

6 10.2.2.2 129 msec * 219 msec
#£eBGP multihop@i ¥ E i X B Fmpls T AES BBGPHREHM RN RZ ATHEE -

bgp[1051]: %ROUTING-BGP-4-LABEL_COLLISION : Label 24012 collision: prev: [T: 3 RD:0:0:0
PFX/NHID:10.100.1.4/32] curr: [T: 13 RD:0:0:0 PFX/NHID:10.100.1.4/32]

I SH B A T A $5%24012,

RERNTHRBCGPHAENEIHERNLMBCPER D EATHMAEMANE. RERATEIR
PR,

EERIER | ARAAEME R RR.

7.EFVPN ( R6PEREVPN ) EEMN ZBBGPA&E

MREFEEeBGPZHATE , N EBE T vpnv4/6E6PE(IPv6 over MPLS) B A A MBS L & I R 4%
(EVPN)3& HIREN T — Bkttt FIBR R | BRIEFRFHBF E B Cisco IOS®-XR 6.3 2 ESHA, ESH L
B



vpnv4/6 or 6PE

'%lﬁi% Loopback0 address

;8.
AREN R R

1. MPE1 ( EVRFI ) EIPE2 ( £VRFA ) BWeBGPZ &1
2. MPE1 ( £VRFH ) ZICE2HVeBGPZ Bk 1E
XEA :

eBGPZ Bt 2 1EHEPER BV IR ABRBGP THYVRF &I 2 TELIE.

eBGPZHL1E(MPE1 ( EVRFA ) EIPE2 ( EVRF ) , HeBGPZH&iEMPE1 ( EVRFA ) Z
CE2 , {X MCisco |I0S®-XR 6.3.2FF A& X #,

eBGPX &4k it Al i@ B Evnpv4AWIKE HE, vpnve, 6PEEEVPN,
1£6.3.22 81 HICisco IOS®MAH , eBGPLIE AL T Z RS
30 | Bi& TVRF1HeBGPZ Bk iEPE1ZIPE2,

PE1 LMPE1ZEIPE2HeBGPZ Bk iERMHXELE :

interface Loopbackl00
vrf one
ipv4d address 10.2.100.1 255.255.255.255

router bgp 1

address-family vpnv4 unicast
|

neighbor 10.100.1.2
remote-as 1

update-source Loopback0
address-family vpnv4 unicast



|
!
vrf one
rd 1:1
address-family ipv4 unicast
redistribute connected
|
neighbor 10.2.100.2
remote-as 65002
ebgp-multihop 255
local-as 65001
update-source Loopbackl00
address-family ipv4 unicast
route-policy pass in
route-policy pass out
|
|
|
|

eBGPALEREFZEW :

RP/0/0/CPUQ : PE]l #show bgp vrf one neighbors

BGP neighbor is 10.2.100.2, vrf one

Remote AS 65002, local AS 65001, external link
Remote router ID 0.0.0.0

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

eBGPXY Ff 1 it (VBRI FE TVRF 188 R :

RP/0/0/CPUO:PE1l# show route vrf one

Codes: C - connected, S - static, R - RIP, B - BGP, (>») - Diversion path
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

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

E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i1 - ISIS, L1 - IS-IS level-1, L2 - IS-IS level-2

ia - IS-IS inter area, su - IS-IS summary null, * - candidate default
U - per-user static route, o - ODR, L - local, G - DAGR
A - access/subscriber, a - Application route, (!) - FRR Backup path

Gateway of last resort is not set

L 10.2.100.1/32 1is 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/0/0/CPUQO:PEl# show route vrf one 10.2.100.2/32

Routing entry for 10.2.100.2/32

Known via "bgp 1", distance 200, metric 0, type internal
Installed May 29 09:07:53.368 for 00:19:36

Routing Descriptor Blocks

10.100.1.2, from 10.100.1.2

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

No advertising protos.

[B) A AR AN SR X R X b ik RYBR R 2 S ARVER H -



RP/0/0/CPUQO:PEl# show bgp vpnv4d unicast vrf one 10.2.100.2/32

BGP routing table entry for 10.2.100.2/32, Route Distinguisher: 1:1
Versions:

Process DbRIB/RIB SendTblVer

Speaker 7 7
Last Modified: May 29 09:07:53.524 for 00:21:20

Paths: (1 available, best #1)

Not advertised to any peer

Path #1: Received by speaker 0

Not advertised to any peer

Local

10.100.1.2 (metric 2) from 10.100.1.2 (10.100.1.2)

Received Label 16001

Origin incomplete, metric 0, localpref 100, valid, internal, best,
group-best, import-candidate, imported
Received Path ID 0, Local Path ID 1, version 7

Extended community: RT:1:1

Source VRF: one, Source Route Distinguisher: 1:1

1ECisco IOS®-XR 6.3.22 5 Xtk ThRE,

8.¥BGPEZ X EILDP

XRE—HLHEMPLSHER , LR EWMEEIOS-XR:Unified MPLSHIIOS-XR

FRAENSE —MPLSH , FTEPEMABRKHSE 2 BI#EBGP LU , t1E IR,

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

% %10111 2%10222 3%10133 4 10.1.44 .5 10.1.5.5 5@1(}166 ?% @

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

&9.


https://www.cisco.com/c/zh_cn/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
it ® o 5 ® e 2

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

’10.

EXRFIH | H—NEEBGP LUMIGPX /% H. LM | SCRXERRERFHRERRREL
(OSPF)# 81 , ZHRBER LT RESOSPFHE2NED K. EFEFHOSPF 1M K2 , PEFMKX
Hih R HER(ABR)ME S 2 8% EBGP LU,

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

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

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

11,

BGP LURBI B E 7 K EIABR1 LHIGP OSPF 1 , B P 7Ro



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 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
% %10111 2%10122 5%10133 4%10‘144 5%10155 5@10156 ?% @
CE1 P2 ABR1 P1 ABR2 P3 PE2 CE2
LDP 3 LDP LDP LDP LDP LDP
OSPF 1 OSPF 2 OSPF 3

E12.

EHEEBGPAKEIMIBGP LUBI RS EArE, ER , LDPREEREHEFNES RNVBIRE 3B
HEHARLE, MIAMBRT , IOS(-XE)%TM‘TEH?EVIEO

BFEE, ABRIETEHW*BBGP%EHE R B EMXBIGPH, X B K& H2Rbgp T EEbgp

redistribute-internal@s 5 o

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 0
interface Loopback0
|
interface GigabitEthernet0/0/0/0
network point-to-point
|
|
|
route-policy select-to-allocate
if destination in (10.100.1.7/32) then
pass
else
drop
endif
end-policy

HEAARMIRE S ER , ABREARHIRZE 5 B4 W EIMIBGP LU H,

router bgp 1
bgp redistribute-internal
ibgp policy out enforce-modifications



address-family ipv4 unicast
redistribute ospf 1 metric 10 route-policy ospf-1-loopbacks-PE
allocate-label route-policy select-to-allocate

BREARBERIETATEENBLKSEIWBGP LUBTR S B T AR,

route-policy select-to-allocate
if destination in (10.100.1.7/32) then
pass
else
drop
endif
end-policy
|

PE2HVEREI BIRTEABR1 L E R , T AR ML | {ELDP&E &R A Hr -

RP/0/0/CPUO : ABR]1#show bgp ipv4 labeled-unicast 10.100.1.7/32

BGP routing table entry for 10.100.1.7/32

Versions:
Process bRIB/RIB SendTblVer
Speaker 6 6

Local Label: 24006
Last Modified: Sep 5 06:55:47.368 for 06:40:23
Paths: (1 available, best #1)
Advertised IPv4 Labeled-unicast paths to update-groups (with more than
one peer) :
0.2
Path #1: Received by speaker 0
Advertised IPv4 Labeled-unicast paths to update-groups (with more than
one peer) :
0.2
Local, (Received from a RR-client)
10.100.1.5 (metric 20) from 10.100.1.5 (10.100.1.7)
Received Label 24003
Origin IGP, metric 0, localpref 100, wvalid, internal, best, group-
best, labeled-unicast
Received Path ID 0, Local Path ID 1, version 6
Originator: 10.100.1.7, Cluster list: 10.100.1.5

RP/0/0/CPUO : ABR]1 #show mpls 1dp bindings 10.100.1.7/32

10.100.1.7/32, rev 0 (no route)

No local binding
Remote bindings: (1 peers)
Peer Label

10.100.1.2:0 18
X B BRE MPE1EIPE2HILSPH b

RP/0/0/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 msec 0 msec 0 msec

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 msec 19 msec 29 msec
4 10.1.4.5 [MPLS: Label 24003 Exp 0] 9 msec 9 msec 9 msec



5 * * *

6 10.1.6.7 9 msec * 19 msec
LSPEP2A T , BN B ARMABRTENLDPIREUZZEFRE ., ABR1TELDPHI& B 2 ith 40 BL AY 81 4%
10.100.1.7/32%5%,

HABRELFEZEEE , WHBGPED R BIGPHEEH 27 EAYBGPE 3 X EILDP,
ABR1A[EIP2iE HER B & HI4%10.100.1.7/32H LDPIR L 48 E .

NEABRIBEED ZAMIBGPRIBRHILDPHFEYE , ABRILMEBUTEE ( BB EASKES
) o

mpls 1ldp
mldp
address-family ipv4
|
!
router-id 10.100.1.3
address-family ipv4
redistribute
bgp
as 1
!
|
|

&R BAUELDPEIRES . flan , ATBAEIE N IR R -

mpls 1ldp
mldp
address-family ipv4
|
!
router-id 10.100.1.3
address-family ipv4
redistribute

bgp
as 1

advertise-to 1
|

ipv4d access-list 1
10 permit ipv4 host 10.100.1.2 any

EiHRSIERFIEELDPEEHETID,

FEARFIF | ABRIFED 4 HiBGPIHMLDPHEBE S ALDPAEP2 (A RP1) , AR
10.100.1.22P2KILDPEHEEID,

MPE1ZIPE2HYLSPILE 7 H

RP/0/0/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 20 Exp 0] 39 msec 49 msec 29 msec
2 10.1.2.3 [MPLS: Label 24006 Exp 0] 29 msec 49 msec 39 msec



3 10.1.3.4 [MPLS: Labels 16/24003 Exp 0] 29 msec 19 msec 29 msec
4 10.1.4.5 [MPLS: Label 24003 Exp 0] 29 msec 19 msec 29 msec
5 * * *
6 10.1.6.7 19 msec * 19 msec
Access Aggregation Core Aggregation Access
Tl
I = e e Bl ]
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
% %10111 2%10222 %10133 4%10155 5%10166 ?% @
CE1 P2 ABR1 P1 ABR2 P3 CEZ2
OSPF 1 OSPF 2 OSPF 3
MPLS service Label
e.g. L2VPN label, L3VPN label, etc.
[ BGPIabel
LDP label
13.

LDPE & EI L LR XA BGP 4 B AR (24006) I £ F FMPE1EIPE2HI R E .
BFEE  ENREXFNER —IMPLSIEE, NIRXEEMNSLE—MPLS , HEAFEMFZ,

LeEt |, TR IR RLEE 5 R ALY iBGPREHLIEEILDPH | A AR | WL R,
B2 A¥iBGP LUBME 5 £ 3 ZILDP , EA1# LIRS SRR,

PE2)E7EBGP LUREEAI4210.100.1.99/32, IR F2HABR1ED RXKFIOSPF 1, ER , —B#]
FFiBGP LU EILDPIMIE DK , §14210.100.1.99/32t1 IR B AT,

RP/0/0/CPUQ : ABR]1 #show mpls 1ldp bindings 10.100.1.99/32

10.100.1.99/32, rev 24
Local binding: label: 24007
No remote bindings

9. MPLSEUREAD S
1. IGP{BFELDP
MREIGPHFEAZIEE |, B3R ELDPUEEHREHE , WEEmpls activatein . WRF—BEiz

1IBGP , MIBGP LUATA T B &S AIRTIRE, ZH4EE FNIBGPH , Z#EREEHXKHEEBGPTF#H
s mpls activate/3 . SRR ER,



AS 65000

14,
R1FR2EEMZEIZITIGPMIBGP LU, R1MR2E#EMiE. R2EFIR3MeBGP LU,

R3&EZeBGP LU R A14810.100.100.3/2BE4R2, R2BEIIBGP LUK ER LA RBELLR,

B2 EMRIZIRIVLSPTAH i, EEEFE?

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

Type escape seqguence to abort.
Tracing the route to 10.100.100.3

1 100.1.1 'Nn* N
FE—BZ B LB RNIRE,

RP/0/0/CPUO :R1l#traceroute mpls ipv4 10.100.100.3/32 ttl 5

Tracing MPLS Label Switched Path to 10.100.100.3/32, timeout is 2
seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X' - unknown return code, 'x' - return code 0

Type escape sequence to abort.

0 0.0.0.0 MRU 0 [No Labell
Q1 *



L, RERE, ZATHE , RAIMPLSKREFR2HNEO LR

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

{ER3BEMLUBTRERT LFHE :

RP/0/0/CPUQ :Rl#show bgp ipv4 labeled-unicast 10.100.100.3/32
BGP routing table entry for 10.100.100.3/32

Versions:
Process bRIB/RIB SendTblVer
Speaker 7 7

Local Label: 24001
Last Modified: Sep 13 14:27:17.510 for 00:11:39
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65001
10.100.1.2 (metric 2) from 10.100.1.2 (10.100.1.2)
Received Label 24002
Origin IGP, metric 0, localpref 100, wvalid, internal, best,
best, labeled-unicast
Received Path ID 0, Local Path ID 1, version 7

BER1 E A FIR2MYZ O B Bmpls activedn & :

router bgp 65000
mpls activate
interface GigabitEthernet0/0/0/0
|
address-family ipv4 unicast
network 10.100.100.1/32
allocate-label all
|
neighbor 10.100.1.2
remote-as 65000
update-source Loopback0
address-family ipv4 labeled-unicast
|
|
|

MPLSHIEAE/ HiE O S .

RP/0/0/CPUO :R]1#show mpls interfaces
Interface LDP Tunnel Static Enabled

GigabitEthernet0/0/0/0 No No No Yes
traceroute I 7£ & RLSPF FR T

RP/0/0/CPUO:R1#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 [MPLS: Label 24002 Exp 0] 39 msec 9 msec 9 msec
2 10.2.3.3 19 msec * 9 msec

group-



RP/0/0/CPUOQ :R1l#traceroute mpls ipv4 10.100.100.3/32 ttl 5 source 10.100.100.1

Tracing MPLS Label Switched Path to 10.100.100.3/32, timeout is 2
seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx labl,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X' - unknown return code, 'x' - return code 0

Type escape sequence to abort.

0 10.1.2.1 MRU 1500 [Labels: implicit-null/24002 Exp: 0/0]
L 1 10.1.2.2 MRU 1500 [Labels: implicit-null/implicit-null Exp: 0/0] O
ms
! 2 10.2.3.3 10 ms

2. Bk BE

A RBI3 B 1E 45 FABGP LU(RFC 3107) Bk £ FALDPET , eBGP ( ASIH ) Bt B3453% - EEmpls
activatedi .

L BR 6 FH B P 2% 2 B 565000 B A R 4565501, 65502, 65503F165504H9EX ER,

confederation
AS 65000 AS 65001
eBGP LU iBGP LU eBGP LU iBGP LU eBGP LU H
¥ % N oy o 1
T v ; - | S
| » ; . S
o . E E L
- & & , &S
| [ AS 65501 | AS 65502 / _ ASG65503 | |AS65504]i |
____________ - e N e e T Il
&15.

HEMERERMNEAREFEABGP LU , #EMPLS LSPMAR1ZIR8(BGP LU HIRSE &
10.0.0.8/32).

R7FIR8Z B A EMAIeBGP LU, R2FR4Z B KR5FMR6Z A HIEEMNIBGP, R1FR2, R4F
R52 Bl LA R6FR7 2 B B iEiEReBGP, &1 eBGPLEE T —B — self&iF,

- e



EEHeBGPWHMAET — MBS E ( ASHBGPAEHAKEE ) , RNKBERANFEAREZ
Bl I££eBGP,

XRERENAERIFMREZ MR ERE ? XEWKE B IR MR1EIR8HI T RIHTLSP,

ERXo

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

Type escape sequence to abort.
Tracing the route to 10.0.0.8

* % X X
* % X X X

O W
* % X X X

*

traceroute TR EEABE/ARE , MRGS LEREBRTTLRS |, G4, BRHASTRESNE
traceroute , BHIE D AIBET FIRE RIR1, HITmpls traceroute R E Z £ MR,

AR REEREFPHNEAKRARLEEA TMPLS OAMEY , MPLSERERER = B Ko

RP/0/0/CPUO:Rl#trace mpls ipv4 10.0.0.8/32

Tracing MPLS Label Switched Path to 10.0.0.8/32, timeout is 2 seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label,
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X' - unknown return code, 'x' - return code 0

Type escape sequence to abort.

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

BEIEBHAERL L, LFIBRRAEHED !

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

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface

Switched

24014 24014 10.0.0.8/32 10.4.5.5 5140
CEFH RISk B RIEHT :

RP/0/0/CPUQ : R4 #show cef 10.0.0.8/32
10.0.0.8/32, version 109, drop adjacency, internal 0x5000001 0x0 (ptr
0xaldl60e4d) [1], 0x0 (O0xal3f83c8), 0xal08 (0xalé6cd370)



Updated Sep 13 12:43:30.252
Prefix Len 32, traffic index 0, precedence n/a, priority 4
via 10.4.5.5/32, 0 dependencies, recursive [flags 0x6000]
path-idx 0 NHID 0x0 [0xa0£f182d8 0x0]
recursion-via-/32
unresolved

local label 24014
labels imposed {24014}

GEO0/0/0/1# 0 L &5 FAMPLS:

RP/0/0/CPUO : R4 #show mpls interfaces
Interface LDP Tunnel Static Enabled

GigabitEthernet0/0/0/0 Yes No No Yes
FEABSHERINRS 2 B 4538 F WBGPHIMPLS , ENAIf#R1Z B8, RAFMRSE R EH -4
eBGPEXEE4E, LfrL | XEBEG5000THIBGPAE., HIt , EEMABIEMPLSH SRR
R4 EEVBIRAEMEI T —BkRS, EHMENMEH | NHLDPHA®E , BER4FIRSZEEELDP , AR
©RKEXNNeBGPAE,

JR4 LKy O ge 0/0/0/13% impls activate®+ :

router bgp 65502

bgp confederation peers
65501
65503
65504

|
bgp confederation identifier 65000
mpls activate

interface GigabitEthernet0/0/0/1
|

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

Interface LDP Tunnel Static Enabled
GigabitEthernet0/0/0/0 Yes No No Yes
GigabitEthernet0/0/0/1 No No No Yes

tracerouteTN £ & RMR1EIRSH R B HTLSP,

RP/0/0/CPUO:Rl#trace mpls ipv4 10.0.0.8/32

Tracing MPLS Label Switched Path to 10.0.0.8/32, timeout is 2 seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,
'L' - labeled output interface, 'B' - unlabeled output interface,
'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,
'M' - malformed request, 'm' - unsupported tlvs, 'N' - no rx label
'P' - no rx intf label prot, 'p' - premature termination of LSP,
'R' - transit router, 'I' - unknown upstream index,
'X' - unknown return code, 'x' - return code 0

Type escape sequence to abort.

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



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: implicit-null/24014 Exp: 0/0] 20 ms
L 5 10.5.6.6 MRU 1500 [Labels: implicit-null/24014 Exp: 0/0] 30 ms
L 6 10.6.7.7 MRU 1500 [Labels: implicit-null/implicit-null Exp: 0/0] 30
ms
! 7 10.7.8.8 30 ms
RP/0/0/CPUO :R1#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 msec 29 msec 29 msec
2 10.2.3.3 [MPLS: Labels 24003/24014 Exp 0] 49 msec 29 msec 29 msec
3 10.3.4.4 [MPLS: Label 24014 Exp 0] 19 msec 19 msec 19 msec
4 10.4.5.5 [MPLS: Label 24014 Exp 0] 49 msec 19 msec 29 msec
5 10.5.6.6 [MPLS: Label 24014 Exp 0] 19 msec 19 msec 29 msec
6 10.6.7.7 [MPLS: Label 24014 Exp 0] 29 msec 29 msec 29 msec
7 10.7.8.8 29 msec * 29 msec
LFIBRIIEE —MEHEOATEE
RP/0/0/CPUO : R4 #show mpls forwarding prefix 10.0.0.8/32
Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface
Switched
24014 24014 10.0.0.8/32 Gi0/0/0/1 10.4.5.5 2890

R4 T AIENE IR | CEFE R BRI HIE -

RP/0/0/CPUO :R4#show cef 10.0.0.8/32
Updated 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]
path-idx 0 NHID 0x0 [0xal7420e4 0x0]
recursion-via-/32
next hop 10.4.5.5/32 via 24016/0/21
local label 24014

next hop 10.4.5.5/32 Gi0/0/0/1 labels imposed {ImplNull 24014}
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