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1.

RLE2 4% (PE)IRHERPE1EB ARVRFFE10.200.1.2/32M B H , BEREH.

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}

PE12810.3.1.4/32898H , /88510.3.1.0/2489 8 K,

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.

BORRAE REEH(ASBR) EAAR T — kR H, BLAESMEASBREER B FERMA , I
ASHE#H 2 B2 A AR BB I E (IGP)F o

router static
address-fam |y ipv4 uni cast
10.3.1.4/32 G gabitEthernet0/0/0/1
!
!

router ospf 1
redistribute static

BRERBECEN.

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}

ASBR1A&VPNv4/67 B R &K IEMASBR2ZHYPOPEHER :

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

ENEASBR A MIBGPHEN T —BkEH T , INRASBRLEKREBFLERH , ASBRZENERE
AL T,

EASBR1 EFERIEMPEIN T —Bkself , 3 B EFRERH :

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

EE, "TEHENAEL HFHROEHENE. Inter-ASIZIEBMICHASBREEEFREKH,

2.EASBR LR HInter-AS;ZBEBH I H BH &

EEM T RERASBREF/ REBvpnv4/cigH , ARBEEM. IRREBLGS , WRASBRLEERE
B EARBNTMEAEZNAMVRF , REC T 24 R Fvpnv4/6HI 3 B R 5985(RR) , Al
ASBRAE/ERH,

3

router bgp 1

address-fam |y ipv4 uni cast
|

address-fam |y vpnv4 uni cast
retain route-target all

3. ASBRFIB 5 [Pv4 Y B8 M 1

Inter-ASIZIECH EEMPLS ( #i—MPLS ) #E& P FEEIPv4 labeled-unicast, E-RAATERBERT
SEZBvpnv4/6FE |, BIPVA(IPvE)EBHIERIEIEML, IMRBERIEIEMLL |, BERIBRERE
(LSP)mHmE Pl , MEFWRE XK,

WiRE2 , E B RInter-AS Option CEREo



iBGP LU eBGP LU iBGP LU
& ‘a . . g ‘\\
. \ b / N
]B/(;::‘ vpnv4 : y ‘eBGP vpnvcla,) - iBGP vpnv4

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

LoopbackD address

E2.
P1FIP2& 25 th Rvpnv4 ) BB R (AS) PRI I H R 5785
EBERLVARSREZE R —EASEREZE 5 —{EAS,
ASBRI1BELE bt K% , EHAPREEKA :

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
FRERASBRYUAMALUT ST , MEAARBERHIESHERBIBRMPLS)RER , ARES
B%E

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

router bgp 1

address-fam |y ipv4 uni cast
redistribute ospf 1

allocate-label all
!

BIEE : MERIEE Troute-policy , X DA LUEER I BEREBEFTHE,
L PHEROT

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

L, BmE 2 :

- XARBERRDE (EFTEASBRMPERHRL )
. B EBGP#EEE it it R Fllipv4 labeled-unicast

4. eBGP-eBGP ( H¥H ¥ MeBGP ) Vpnv4 EE R RBCGPH#E

BE3,
iBGP vpnv4 eBGP vpnv4 eBGP vpnv4 iBGP vpnv4
- A B 4 ' o A
AS 3

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

- =
- o~
31 10417 | Aors
. L snecte L
! ]

LoopbackD address

3.

E/EE ={HASBR, ASBR3iE{TeBGP vpnv4E#EZ|ASBR1FIASBR2,

BEE : 5B ABETEASBRI L BEFFAERH

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/ | 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: Recei ved 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

#ASBR3IE & vpnv4 g HEF IR ERE | ASBRIFTE @B S S EBvpnv4EE .
R REFEASBRS L & & &RiBGP# E M B A next-hop-self: EE#&iBGP# /B EE R E,

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
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
!
|
|

ERERvpnvAREHRERBES .



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

Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 12 12

Local Label: 24002
Last Modified: Apr 7 18:58:04.510 for 00:01: 46
Pat hs: (1 avail able, best #1)
Advertised to update-groups (wth nore than one peer):
0.2
Pat h #1: Recei ved by speaker O
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 O, Local Path ID 1, version 12
Ext ended community: RT:1:1

5. Inter-ASi®IEC — Hi#ZBGP&# M IELDPER

ESELBEG  MREBZGHERERNMEASBRIERE. BT HILEER , ASBRZEHeBGP
ipv4 LUE HE«Z‘EE%E;E , ABefzEBERAITHEE,

iBGP LU eBGP LU iBGP LU
y AN F . y. "0
iBGP vpnv4 '\ .-~ eBGPvpnv4d - /‘ iBGP vpny4
Fd .‘,u-._." 1 : .".-‘-..‘.

fwﬁ_cm 10.100.15 ’%Mms :
ﬁEl]fD."DFZ
EE.,,.,,., % %

018001 XY  Loopbacko address

=4,
IERInter-ASIEIEC, HAHEEP1MP2t 2vpnv4 &R R 5185,
PEHESFASBRZ BHEIPVAZEEBHEIE, ASBREBZHFHEREEELR,

EASBRL , BEFE :



router bgp 1

nei ghbor 10.100.1.4
renote-as 2
ebgp-multihop 2
updat e- sour ce LoopbackO
address-fam |y ipv4d | abel ed- uni cast
route-policy PASS in
rout e- policy PASS out

ASBRZ BT HEEE D &1 E(LDP), BGPHEIEASBRZ B H#E% EHIMPLSEE,

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

B IR —SIIER, &R HEERREEE.

iBGP LU eBGP LU iBGP LU
S - " e . e
£y # & £y
/ \ /4' ¥ \ /
i?GP vpnv4 ; : EBG?,:{E’”VA' /' IBGP vpnv4
¥ s \ e N R
/ i T - “IGP + LDP |GP+LDP R & Tt
.. 4 ‘.-"' " ‘/-"—-*\ Treg B LR ]
AS 1 - s 1 AS 2

! ' - 1 il (i - B
= aEd.mm ﬁEunum - GED/0/0/1 ﬁEum.qu
ASBR1 : 10417 ASBR:. 10427 | ASBRZ

LoopbackD address

55.
IEERInter-ASIEIEC, HHEPIMP2tb 2vpnv4iy g H R 5185,

PERHZBFMASBRZEBIPVAEERHERE. ASBR1MASBR2KREZER, ©MEBETIGPH
LDPRYMEER 1T Z BhiERR . ERRSH |, P BB HERARRASBR3R R , B H 2R EAASBR1A

ASBR2;EZ1TIGPFILDP,
EASBRLEEFHeBGPZEHE , HEME, SEASHFHWRRZENBGPEFEEETKE,



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}

A THEP1, AS 1HHIRREIP2, AS 29 HIRR , BHER A24007, FEASBR1L , HEBIIRAE
#24000,

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 [ Oxal50f 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}

B 240002BGP LU#tASBR27EASBR1 L K EH,

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, netric 2, |local pref 100, valid, external, best, group-best
Received Path ID 0, Local Path ID 1, version 76
Oigin-AS validity: not-found



BE , TRMEZENASBRIEHIZTETBGP , R\ IERTWINFELEBNERT , K
RERBDEFEE24000, BZAREERZTEE10.100.1.500F B 2R ELDPHRE :

RP/ 0/ O/ 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 externa
Route metric is 2
No adverti sing protos.

EEEEZET—210.100.1.4 , BIASBR2EYIEE
FEFEFHLDPIEASBRIZEWKEZER , (EXEMER,

718 9 A B B {ImpINull 24000} , T 2{24002 24000},

RP/ 0/ 0/ CPUQ: 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

ASBR1FEZASBRIE 2524002 EILDPE& & Fl, & EFFABGP MPLSHEIX |, F#émplsEi
FH 18 E|eBGP multi-hop@s o

ASBR1:

router bgp 1

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

ASBRIBEESLRNERET -

RP/ 0/ 0/ CPUO: ASBR1#show cef 10.100.1.5
10.100. 1.5/ 32, version 155, internal 0x5000001 OxO (ptr Oxal3bel74) [1], Ox0 (0xal38965c), 0xa08
(0xal4a72d0)
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 O NH D Ox0 [ Oxal50f 874 0xO]
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}

EmSsIAT

f£ebgp-multihop@n £ AmplsiZIE M ILBGPEHE N E LBAMPLS , ESHEILAREEEE
ERNT kit o EERX — NULLEBEER, SR 2B IBBGPER — Eﬁ:&impﬁﬁ FMPLSHE
BEBI T —HRNRELEEEHRBEREH,

BAFER , 7EI0S-XRH |, EBGPREMLFIBLD BERE , ©H5E £NLDP, EASBREHZZHEHE
Z{EEEHMNInter-ASIBRIBCR R ER —ES R,

6. Inter-ASI2IEB — HIZBGPHRI M IFLDPRE

iBGP LU eBGP LU iBGP LU
™ £ n -
/ b P "y # \
iBGP vpnv4'. " eBGP vpnv4 s , IBGP vpnv4 -
A b y - =-—~.._,“” » g ___..---“-----.,_n. N\
s\ /‘-"' *-._.‘\
AS 2
: memn Hodonis (UGS,
' 10313 4
| GEO/O/O/1 GEI].I'D."D."I]
| — m., & %
{ 110323

(66001 X  Loopbacko address

=]6.

& Rinter-ASREB, B2 , MAASBRZ M7/ S AL T . ASBRZMARFC3107 ( XK
IPv4sE I FIMPLSTRE ) , T2 MAIGPAILDP,

5 T EASBR1FIASBR2HIREI N H 2 B B EeBGPZ M EE , M{EASBRZEEZEeBGP LU,
ASBRZ [E & MR SR | lﬂﬁt%gﬁﬁﬂeBGP LUEEE, it RBIIPVAEEdSallocate-labels

router bgp 65001
address-fam |y ipv4 uni cast
net wor k 10. 100. 1. 3/ 32
al l ocate-1 abel all
|
nei ghbor 10.3.1.4
renot e-as 65002
address-fam |y ipv4 | abel ed- uni cast
route-policy pass in
rout e-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

|

|

PREE R B 25155 AR o

router static

address-fam |y ipv4 uni cast
10.3.1.4/32 G gabitEthernet0/0/0/1
10. 3. 2.4/ 32 G gabitEthernet0/0/0/2
|

|

ASBR2Z B #JeBGP vpnv4&:E :

router bgp 65001
address-fam |y ipv4 uni cast
networ k 10.100. 1. 3/ 32
al | ocat e-l 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- sour ce LoopbackO
address-fam |y vpnv4 uni cast
route-policy pass in
rout e-policy pass out
|
|

IR, WETEEmpIsERT , WSESEHAIR, Lt , MR AIBGP vpnv4EFEELE T next-hop-
self , AIFEEEPEMASBRZ B#1TIBGP LUERE. ASBR2410.100.1.4/32B &M EE A1EH3:

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 (with nore 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



Oigin 1GP, netric 0, |ocal pref 100, valid, external, vest, group-best
Received Path 1D 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 from 10.3.3.9 (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 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

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 Oxal3be474) [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 I nterface

Swi t ched

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

EASBRZEFEE S —ERE , Y AXKRFEHIGP + LDPEMPLS TEE , eBGPEZHH T E
mplsBagE =,



iBGP LU eBGP LU iBGP LU
— - / . \

\ < ™ Vi N

, 1BGP vpnv4

& "oy

/6BGRymw4 “\_ " iBGP vpnv4
.‘4“.-"“-. "-"‘-

LoopbackD address

=] 7.

ASBR1 LIEMPIHBGPIEHKIEANRREIFESHWEE , HERBPINFEELENRKRBEASBR2HY
FE

RP/ 0/ 0/ 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
Pat h #1: Received by speaker 0
Not advertised to any peer
65002
10.3.1.4 from 10.3.1.4 (10.100. 1. 4)
Recei ved Label 3
Oigin I1GP, netric 0, |ocal pref 100, valid, external, group-best
Received Path ID 0, Local Path ID 0O, version O
Oigin-AS validity: not-found
Pat h #2: Received by speaker 0
Not advertised to any peer
65002
10.3.2.4 from 10.3.2.4 (10.100. 1. 4)
Recei ved Label 3
Oigin IGP, netric 0, |ocal pref 100, valid, external
Received Path ID 0, Local Path ID 0, version O
Oigin-AS validity: not-found
Pat h #3: Recei ved by speaker 0
Advertised to update-groups (with 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

ASBR1IR 1z FEfE Alabel 240014 410.100.1.4/32WEHERK, ©F :

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}

fRR 5 RESESE S HME : MmplsBIRF AReBGPZ BRI T

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

ASBR1BR AR E 24001 FA1E10.100.1.4/32 B HFEH.

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}

ASBR1#EIZ L ENMER . REPE1EIPE2#Y &E 5 2% B M ¥ 3 (VRF) F f¥traceroute MR HEE RV R AMER

o



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 nsec 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 nsec 39 nsec 39 nsec
10.2.1.6 [ MPLS: Label s 24001/24005 Exp 0] 39 nmsec 39 nsec 29 nsec
10.2.2.2 39 nsec * 239 nsec

ASBR1#MP3 2z E £ AIGPHILDP , ASBR2HMP3Z EEAIGPHILDP, EiELEHEZEER
MPLSRE TH(TE)E , FHEARBNEEMERTG R,

GRrWNE

#ASBR1ZIP3%BLDP , {fHEEMPLS TE,
£eBGP multihop@ ¥ LR EmplsEiEF , fHRMNEESBAHR
HE%10.100.1.4MER BT ZEBBGP LUZE240004% #

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 O0xO0 (ptr Oxal2cclfc) [1],
0x0 (0Oxal2b18c0), 0Oxa20 (0Oxald4a7258)
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 [fl ags
0x0]
path-idx O NH D 0x0 [0Oxal5d58f8 0xal5d5840]
next hop 10.3.3.9/32
| ocal adjacency
| ocal | abel 24012 | abel s i nposed {I npl Nul |}

mEAmplsEAEF 8 |, ZHF240002 HR -

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 Oxal2cclfc) [1],
0x0 (Oxal2bl5a8), 0xa08 (0xal4a70fO0)
Updated Jun 6 09:39: 24.56
Prefix Len 32, traffic index O, precedence n/a, priority 15
Ext ensi ons: cont ext-| 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 inmposed {Inpl Null 24000}

FRAmMpsERFER  EEWNTATR

RP/ 0/ O/ 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
MBEREAmMpIsERTF , IEEWNTAIR :

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

LERE 14012 AR 1EVRFEIVRFHPEZIPERYV R E , ERNREZMFRR , AR I ERE RS
THE (LFIB)f% B $HER SR 3R

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 nsec 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 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 nmsec 99 nsec 139
nsec

6 10.2.2.2 129 nsec * 219 nsec
#£eBGP multihop@r 5 L Y] Fmpls AL R ERBCPEEHE RN AMK A EE -

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]

I H B AR A2 8, 24012,

1§§§2‘%TEE{%BGP%EFJE@iﬁﬁ%ﬁ’f‘%ﬁBGPE%ﬁﬁﬁﬂﬂ&ﬁEf&Wq”éo ttREEEAREET
B8,

LB RAER M SFE A X HBREMEENRR,

7.{EFAVPN ( R6PEREVPN ) KM 2 BiBGPREE

WMRFEeBCPLERRMIERIEER , A X ZEBVpnv4/66PE ( EAMPLSHIIPYE ) 32 AR E
BFAAMEER(EVPN) RS AT — BRI 1 RIERH |, BRIFEEHERE A Cisco IOS®-XR 6.3.28 E#f
WRAR. FSRLBR &K,



vpnv4/6 or 6PE

10.100.1.x | Loopback0 address

=8.
A RER BRI

1. #8PE1 ( VRFA ) IPE2 ( VRF/ ) eBGPS &5
2. f#PE1 ( VRFREB ) BICE2HVeBGPZ Bk &5
EEA

eBGPZ Bk E7E A B PE M2 LR HBRBGP THVRFE 2 T,

#PE1 ( #VRFA ) BIPE2 ( EVRFA ) WeBGPZ Bk E25E , MEPE1 ( EVRFA ) ZICE2HY
eBGPZ & , RXE#Cisco IOS®-XR 6.3.2B31#,

ABBEEvnpvAl KB R ZEeBGPY & 883t , vpnve, 6PESREVPN,
1£6.3.22 B Cisco IOS®MRAH , eBGPEFEAE N ZEEAREE,
BN | #£VRF one®F #LiE T eBGPZ HE5EPE12IPE2,

RPE1ZRIPE2KH eBGPZ M2 EHIAHEIEL S :

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
|

eBGPRIERIEZR -

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)

eBGPH FRE bt AYEX A F A MVRF oneff AR :

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, 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

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 advertising protos.

BRENRARERHEF AR EARNER



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

Cisco |IOS®-XR 6.3.2% X £t 18 1E,

8. BGPE# B ZILDP

ER R —NEEMPLSHAE R EFEAIOS-XREEN AR : £HIOS-XRHFHKE—MPLS

HRERE—MPLS , FTEPERRHIRMABREIEH R < B EFEBGP LU , M BT R

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

9.


/content/en/us/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 @ L @& B s D
i +
iBGP + label (RFC3107) e ®

Inter-Area MPLS @ B

MP-iBGP + VPN label

@& MPLS service

L2VPN /L3VPN @&

=]10.

EAXFIH | H—EIGPEF/MKBIEEBGP LU, £X4fll, REAEHERLERRZEEREEL
(OSPF)#TE1 , ZERER DR EFEHOSPFERE2EITE S %, EFEAOSPF 1MAKES , PER

FH 25 BE [ 1538 57 2% FH 2% (ABR) B 28 2 B2 BBGP LU,

Non-Seamless Seamless Seamless
MPLS client (PE) MPLS ABR MPLS ABR
Access &y Aggregation gy Core &S
Edge Edge
IGP 1 + LDP IGP 2 + LDP
Intra-Area MPLS @& L 3 il

Seamless MPLS
client (PE)

Aggregation % Access

IGP 3 + LDP
2

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

& MPLS service

L2VPN /L3VPN @ MP-iBGP + VPN label

=11.
BGP LUF B E 2 HEIABR1 LMIGP OSPF 17 , i1 FEAFR.



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
10.1.3.3 4 %10_‘1.4.4 4 %10.1.5.5 ,5@10.1.6.6 i % @
CE1 PE1 P2 ABR1 P1 ABR2 P3 PE2 CE2
LDP 3 LDP LDP LDP LDP LDP
OSPF 1 OSPF 2 OSPF 3
=12,

BEEBGPAEWKIBGP LUFZE P BIEE., ER , LDPAEEERBETEHESHERNEN
PEFE, BARERLT , IOS(-XE)SHITILIRE,

EEE , ABREEAAZBGPEHEED MEI LA EFMIGPH, EXRREHESbgp TEEdTbgp
redistribute-internal.

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 k 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

RBAFREIER , ABRES SRR D EHZEREINIBGP LUKH.

router bgp 1
bgp redistribute-internal
i bgp policy out enforce-nodifications



address-fam |y ipv4 uni cast
redi stribute ospf 1 netric 10 route-policy ospf-1-1oopbacks-PE

allocate-label route-policy select-to-allocate

route-policy select-to-allocate A Fi A 15 EAS WL I BGP LUF B 2 Blis A 2 K.

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

ABR1 LA A ZHE RPE2NIIREFE , (ELDPETR R A 124 -

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 IGP, 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
& Bk EPE1EIPE2HILSP AT

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 0 nsec

2 10.1.2.3 0 msec O 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
LSPEP2#EH T , RAERERABRIEBIBLDPERZHESR., ABR1ZEELDPHAZY
10.100.1.7/327< b 42 Fi B #R 8

EBGPERHEBES RINIGPHKHE L , ABREEER EASBGPE S %RILDP,
ABRIFAEEP2EHZEZESES FE10.100.1.7/320 LDPEER B4,

ATHEABRIBEEH P RNBGPFEWLDPEERRERE  ABRIZEEBUTEE ( X AL BEASHH
) o

mpls I dp
m dp
address-fam|ly ipv4
!
I
router-id 10.100.1.3
address-fam|ly ipv4
redistribute
bgp
as 1
!
|
|

A LAELDPBRES, Hlan , B EMT A REEBIRER

mpls | dp

m dp
address-fam ly ipv4
!

|

router-id 10.100. 1.3
address-fam ly ipv4
redi stribute

bgp
as 1

advertise-to 1
|

ipv4d access-list 1
10 permit ipv4 host 10.100.1.2 any

RO LATERA B E A IEELDP router-1D,

FEARGIF , ABRRELDPH#EP2 (MARMEP1 ) BEEDMNIBGPEHAMLDPERE K BA
10.100.1.22P2KILDPEHEEID,

RPE1ZIPE2HILSPREFZ T :

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
16
I = Bl 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 CE2
OSPF 1 OSPF 2 OSPF 3
MPLS service Label
e.g. L2VPN label, L3VPN label, etc.
[ BGPIabel
LDP label
=13.

H#E , ALDPEE I EAIR S ESNBGPS ERHK(24006) AR HEPE1EIPE2H R E.
FARE , EARGEFSTFEEH —EMPLSER, MRERERHK—MPLS , AlEAREREK.

LERF | SEEBRMLE 2 BAILU iBGPEEHEALDP, BN AMERIUARBLERE, MAIBGP
LUBRHRZILDPHI B S E® , EMHEEELTBER.

PE2i27ZBGP LU B&H FE10.100.1.99/32, ABR1TE#MLFEEH D ZEIOSPF1, ER , —8B
FRBUGIBGP LU HE#T2 #EILDP , F&10.100.1.99/32th S B A FR,

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. MPLSRLAN ET

AP, IGP , B3R ELDP

MREEERNIFERHNIGP , @ﬁﬁ)ﬂﬁ’&‘ﬁ%%ﬁﬁ%ﬁﬂ’ﬂLDP , BIZEE F FAmpls activatets 5. 1R
SEREMITBGP , HIBGP LUTARBEFENER., ETEHEK L AIBGPE , EEMAmpls
activatein T 1E S EIBGP T RUA X EERE . BRI E,



iBGP LU eBGP LU

- .'4 ] 4
[ éowowm : wmw £10.100.100.3
 EFe = =X
- - !
AS 65000

14.
R1MR2ETEMZEHIGPHMIBGP LU, R1MR2E#EE R, R2EBFIR3MeBGP LUEFE,
R3EiBeBGP LU FH10.100.100.3/2B & #HR2, R2BEBIBGP LUBFEMRIBEILLFE.

BERE—EH#R1ZIRIN A EELSP, BEE ?

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 w+ N
E—-BEZALFENER.

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 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 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 nabell
Qlr~



FREL , REER. EXFTARN , BARIR2HNMTE L REAMPLS:

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

B2 , RBEEHNLUFEFERRIL

RP/ 0/ 0/ CPWO: Rl#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
Paths: (1 avail able, best #1)
Not advertised to any peer
Pat h #1: Received by speaker O
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, |ocal pref 100, valid, internal, best,
best, | abel ed-uni cast
Received Path ID 0, Local Path ID 1, version 7

B LAERT1 L ABER2M N EELEmpls activein F

router bgp 65000
mpls activate

interface G gabitEthernet0/0/0/0
!
address-fam ly ipv4 uni cast
net wor 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 ly ipv4 | abel ed-uni cast
!
!
|

B EEHAE LB TMPLS.

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

G gabi t Et hernet 0/ 0/ 0/ 0 No No No Yes
traceroute 3R £ BE/RLSP &R AR Eff o

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 10.1.2.2 [ MPLS: Label 24002 Exp 0] 39 nsec 9 nsec 9 nsecC
2 10.2.3.3 19 nsec * 9 nsec

gr oup-



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, 'x' - return code O

Type escape sequence to abort.

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

#5238

I 8551389 5 ABGP LU(RFC 3107)Ti FEMALDPES | eBGP ( ASE ) BiEE R - EEmpls
activateds .

LERR P RV HEER R B8 765000 B A RH65501, 65502, 65503F14T EHI 65504,

confederation
AS 65000 AS 65001
eBGP LU iBGP LU eBGP LU  iBGPLU eBGP LU 1
T I RO
AS 65501} | AS 65502 j . AS65503 | EL\AS 65504 | | |
____________ il S P e L e e e e e L ~‘__________,",‘ Il i
15.
HEEAEBEBEMBEEARKEPFEABGP LU , #&—EMPLS LSP#R1£IR8(10.0.0.8/32HHR8%E

BGP LURIES).

R7MR8zEEEHHIeBGP LU , R2FIR4Z B LUK R5MR6ZEAIBGP , R1#R2, R4FR5ZE I
KR6FMR72EHeBGP., #fHleBGPEFLHAET—BH S,



FEIEBCPHERNW T —BIUNFERH (BEANAS BGPEER ) , EABARNFEAR
2 B 17 EeBGP,

ERBRUBHRRIMREZEMER ? EEKE B ERE —EER1 ZIRSH T RIBILSP,

(@i

EREMRE.

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 X
* % F X X

ahrhwWNBE
* ok % ok *

traceroute T IR EMTER/ZE L BNRES S EREMTTLRS , AIeEE, REsaTae
traceroute , B ER I EEFTEIRERT, #1Tmpls traceroute —BE Z £ HREE,

MisE : REEREAENESAKHANR LBAMPLS OAME: | MPLSER&E T E/ER.

RP/ 0/ 0/ CPUW0: 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 termnation of LSP,
'R - transit router, 'I'" - unknown upstream index,
"X - unknown return code, 'Xx' - return code O

Type escape sequence to abort.

0 10.1.2.1 MRU 1500 [ Labels: inmplicit-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

N 3 10.3.4.4 MRU 0 [No Label] 10 ms

BREMEHERLIL, LFIBRBRAOEHNTE :

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
KREENCEFFHKEE

RP/ 0/ O/ CPUO: R4#show cef 10.0.0.8/32
10.0.0.8/32, version 109, drop adjacency, internal 0x5000001 0OxO (ptr
Oxal4160e4) [1], Ox0 (0Oxal3f83c8), 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 0x0 [OxaOf 182d8 0x0]
recursion-via-/32

unresolved

| ocal | abel 24014
| abel s i nposed {24014}

GEO0/0/0/14TE £ R BUAMPLS:

RP/ 0/ 0/ CPUO: R4#show mpls interfaces
I nterface LDP Tunnel Static Enabl ed

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

WA EIBERAMRS 2 AV $EE% B BGPHIMPLS S B 15 IR, RAFIRSIELLEERR FBEH
eBGPEAEE®EE, 65000EK L | ERHMBEHANIBCGPEXRKR, At , EEFARAMPLSH G S
RERRILVEEHENTET —EEYERS, EHUERMERY K SELDPEEBIIEX K BEEE

, RAFIRS 2 S BELDP , AT R EH BE A eBGPIEXEREER,

AR4 LS Hge 0/0/0/1%118mpls activatedn & :

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

I8 fEtraceroute R ER1ZIRSHI N EAELSP,

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 - unl abel 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/inplicit-null Exp: 0/0] 30
s

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 nsec * 29 nsec
LFIBFREE —EARLFRENELENE :

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

RALFEARFTENELER K XHCEFETEBINFE

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 [ O0xal7420e4 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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