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LoopbackD address

B 1.

Z7ANA A —T v P (PE)L—RPENZIEVRFZL 7 14 Y 2210.200.1.2/320 )L — " A" H YV ETH
. CHRFRBARTT,

RP/0/0/CPUQ : PEl #show cef vrf one 10.200.1.2
10.200.1.2/32, version 3, internal 0x5000001 O0x0 (ptr Oxal4Obe74) [1], Ox0 (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}

PE1IZ(F10.3.1.4/320 ) — KA BV EE A, 10.3.1.024DI)L— K HFHV)ET,

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 is 3

No advertising protos.
ROANKY T, BEIATLABRIL—NASBRICRART 1 Y - NIRETT, &
ASBRTCDAZRT A Y UI)—K2ZFREL., ¥ h%Interior Gateway Protocol(IGP)(Z BE ¥ % &
ENfHVERT,

router static



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

|

router ospf 1
redistribute static

T, L—RMABERENKL I

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

10.200.1.2/32, version 3, internal 0x5000001 0x0 (ptr O0xal4Obe74) [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, 3 dependencies, recursive [flags 0x6000]
path-idx 0 NHID 0x0 [0xalb’0f9f4 0x0]
recursion-via-/32

next hop VRF - 'default', table - 0xe0000000
next hop 10.3.1.4/32 wvia 24005/0/21
next hop 10.1.1.2/32 Gi0/0/0/0 labels imposed {24003 24004}

ASBR1l&, VPNv4/6 7L 7 14 U AIZK L TASBR2ZADPOPDRESRILZA VAN =ILET

o

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

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

24005 pop 10.3.1.4/32 Gi0/0/0/1 10.3.1.4 2506

iBGPX& A /N—IZ@ A 5ASBRTnext-hop-self ZfEA L TWABEETE, AXTAYII—KRH
ASBRTEREENTUVWARWES, ASBREDIRIILEEFHHEhET,

ASBR1TPE1IC@EA Snext-hop-selfZfEA L., AZT 1Y II—KFBEVEE :

RP/0/0/CPUQO : ASBR]1#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
[RIEA > 2—7 T A4 A(Outgoing Interface)]FIICRHREA > RZ—T7 I A AN BV EICEFELTLKE
TV, Inter-ASH 7’2 3 VBB LU CNHASBRTIE, AZTAYIII—KIBETT,

2. Inter-AS7A 7' 3 BMDASBRTDII— RN EZ—4Y NORE:

ASBRA'vpnv4/6)L— N ZBEICREFE/RIFL, PRNAZALAXTRICEFE, OXV RABETT, 20D
AN RZFERALBEWVES, ASBRICIL—MNDIIL—KEZ—TY NZEAVR—NTBHO—-HI)



VRFAREE N TVEWER, FLEETFZRLAZZIUvpnvd/6DI)IL—KJ 7L I ZRR)THW
B4, ASBRIZI—NEZREFELEEA,

router bgp 1

address-family ipv4 unicast
|

address-family vpnv4 unicast
retain route-target all

3. IPVAGARILIZF ¥ ARF RLAKASBRICK 2 TP RIN& A
AX&Ehiz\
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RP/0/0/CPUQ : ASBR1#show bgp ipv4 labeled-unicast
RP/0/0/CPUQ:ASBR1#

RP/0/0/CPUQ : 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

Zhik, ASBRA & JL— NIZMulti-Protocol Label Switching ( MPLS ; XL FZ7OKJILSXRILA
AVFUT)IRILEEET, L—RNETRNEZAXTEDELDIC, ROOAXV RIFVETH
67‘:&5—6‘?0

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

FL—PRUZ—AEETNTVWEHEE, O RIBEOTL 71 VRAICINILZE)
HTRENTERT,

COONY ROBREBRDRSICKEY KT,

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
*> 10.1.2.0/24 0.0.0.0

*> 10.2.1.0/24 10.3.1.4
*> 10.2.2.0/24 10.3.1.4
*> 10.3.1.0/24 0.0.0.0

* 10.3.1.4
*> 10.100.1.1/32 10.1.2.2
*> 10.100.1.2/32 10.1.2.2
*> 10.100.1.3/32 0.0.0.0

*> 10.100.1.4/32 10.3.1.4
*> 10.100.1.5/32 10.3.1.4
*> 10.100.1.6/32 10.3.1.4

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: Apr 7 16:20:04.509 for 00:00:49
Paths: (1 available, best #1)

Whoohwoohooh

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,
Received Path ID 0, Local Path ID 1, version 48

Origin-AS validity: not-found
2KV,
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“ Loopback0 address

B £k 3.

3DMASBRAHEE £9 ., ASBR3IE, ASBR1EASBR2ICX L TeBGP vpnv41—F ¥ A N Z 1T
LEXY,

X ASBRIICEAZRTAYIII—NERETIHLENHYKRT,

RP/0/0/CPUQ : ASBR3#show bgp vpnv4 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, * wvalid, > 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

ASBR3# 5 Ovpnvd)L— D7 RNNZA XIZEEAN B V) &9, ASBR3EAEvpnv4)L— K2 T R
NEZALAXLERA

RRZEIE, ASBR3ITH Z—MNIBGPERA/N—ZFREL. next-hop-self ZBEMIZTED & TT, 4=
—DIBGPRAN—RT YT THIVERFHV)EBA,

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
!
|
|

TORER, vpnvdIL— R I T RNZRAXENET,

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.ASEIA 7> 3>C-BGPIRILFLDPSRIL &) E/BEETH
%

2O DASBRABHD U VT TERENATVIREZHEETDICE, RORESRLTILEEL,

ChZz#EEEE3ICIE, ASBREINZLILUZ O H D=8 . ASBREDeBGP ipv4 LUE Y >
AVARILFRY T THRIRENHYVET,

iBGP LU eBGP LU iBGP LU
. / \ * / A .\ . . = \ .
/ N\ o N pd .
iBGP vpnv4 ¢ -~ eBGP vpnv4 : : iBGP vpnv4
7, & N / g

] .
1
| 10513 A

% _%4‘ —— — = e == )
% ASHERZ |
e | GEO/O/0/3 GEO/O/0/3, 1

,' 10523 4 '.‘

Loopback0 address

X 4.
ZhiEinter-AS# 7> 3> CT9, IL—ZP1EP2EVPNVADIIL—K U TL IR T,

PEJL—X EASBROEICIE. IPUTSRILODIZF Y ARDNHY)ET, ASBRIEHDOU U LT
BEEELEIATVET,

ASBRICKD LD ICRIRENET,

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



ASBREIZZARILEAZ7ORNI(LDP)EZXEH EFH A, BGPIE., ASBREOU >V LD
MPLSEZEZMIBL E T,

RP/0/0/CPUO : ASBR]1#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

CCERTRRERL 2L, BER, RORICRIZFTIFLCHYN XTI,

iBGP LU eBGP LU iBGP LU
.« — L . s
/./ \ o N /-/ »,
/ ;
iBGP vpnv4 \ /- shll vpnyd » \ / iBGP v;‘nm
o . T LT ..‘_..,_.. '\

H ‘h-a- GEd.fqﬂJfA GEom:m _GED/0/0/1 ﬁEom.rq.r % %
ASBIH | 10417 Asan:. v o asunz

LoopbackD address

5.
ZhiEinter-ASH 73> CTT, IL—FP1EP2EVPNWVADIL—KNITLIRTT,

PEJL—XR EASBROBICIE., IPASARIODIZF Y ARNHY) E£T., ASBR1EASBR2IF E#E
BENTVELA, IGPELDPERITITRDRY RNT—UZN LT, YIFRYTEHFEENET,
K5TlE., COHRBEERY NJ—YFJ)—KASBR3ITERENET, JL—XASBR3IE. ASBR1&
ASBR2TIGPELDPEEITLET,

ASBRLEMeBGPYILFARY ICEENHVET, FASHORREBNOBGPE Y a AL £t
Ao

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), 0xa28
(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 [Oxale8b2a4 0x0]
next hop 10.1.2.3/32
local adjacency
local label 24004 labels imposed {24007}

P12 SAS 1ORRA SP2IC, AS2ORRTEREFEF RILAH24007TT, ASBR1TIE, ZDOTXRIL
EZARI24000E RDVY TENET,

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}

ZNX)1L240000k, ASBR2ASBGP LUIC K 2 TASBRITEFEENIZTINRILTT,

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
2EU. ASBRIL—RIEBGPEREITLABWE®H, TARI24000ZFVHTTVWAEWVESD, DT
RIWTEZELENTY NZEIETEERERE A, 10.1001.5NODNT Y NOBRBIZERT S IXRILE
. LDPASEBLESXRILTT,

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]-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.

Zhik, FUANKY 710.100.1.4 (ASBR2OIIL—T/)NY D ) ICigV)BREhE T,
LDPA'ASBR3NSZELETRILEFEATIHENHYYEITHN, FALFH A,

BMENESARILAZY ZiE, {24002 24000} T & % < {ImpINull 24000} T ¥ ,

RP/0/0/CPUO : 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

ASBR1IE, ASBR3IL—AZNSZEL ELDPTARI24002% ERFTDHEN HV) ET., BGP
MPLSEz A Z EXIC T B ICIE, mplsF—T— R%ZeBGPY I FAHRY 7N RICEMLULET,

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
I

ASBRIICIELWSRILEBZBANTONEL I,

RP/0/0/CPUO:ASBR1#show cef 10.100.1.5

10.100.1.5/32, version 155, internal 0x5000001 0x0 (ptr Oxal3bel74) [1], 0x0 (0xal38965c),

(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 [0xal50f£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 {24002 24000}

AR RUTZFLANS

0xal8

ebgp-multihopI~Y > R TmplsA 7> 3> zEATS E, BGPRETUIA 2V RX—T I A4 AT
MPLSZBMIC TR ENTET, ETHLPSEFFLERTVARNKY TP RLAICKH L THEHN



NULLUZ A RSRILHEN)HTSNBD L ZHLETEET, chlEk, BGPIXRIIF[NEIZF v
ARNFEZEFLDPEN L Tnextops N OMPLSEE S ARIIABRICEBE A TVRBEICRIEET,

D&, IOS-XRTE., BGPALFIBILZARILZE) HTH L Z2RMITB5E. LDPRYEEE

ENET, ASBRIL—ZBIEROKY 75 HBInter-AST TS IVCOIFUFR, CO&LS%
SFUATT,

6. ASEA 7> 3B -BGPZRIHFLDPFRIL K EBEEhD

R eBGP LU iBGP LU
/ = &z’ i Rl '
, » 4 N / \
IBGE Ypavey " eBGPvpnv4 - ," IBGP vpnv4 -
, . f ".._..--'--- s."'-...'-. L "- -‘-..’__...._.-..‘- \
‘\ /“.-. ‘..‘-‘\
AS 2
: fwn_cm TR wmﬁ

i ' 10313 4
: | GEO/O/O/1 GEO/O/0/0!
5 o mm == %

) 10323

(160601 XY  Loopbacko address

K 6.

ChiEinter-ASA 73 >BTY, L. 2D00OASBREIICEEHONSLIL) > OFHYET
. IGPELDPEEAT BRI, ASBREIIZRFC3107 ( IPv4)L— Kk EMPLSSARJL ORI ) HdH
WET,

ASBR1EASBR2DIIL—TNY 94232 —T7 T4 ABDOeBGPYILFHRY v a>aidgds
Zlk., 2DMDASBREICEBGP LUNKHETT, ASBREIICIE2DD O HBD =, 2D NDeBGP
LUEY >3 AP ETT, FRLAZ77IZIUIPVICIE., Y2 Rallocate-label " R ET T,

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

|

|

O IAVINSDAZTAYIIN—KANZETT,

router static

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

|

ASBRE DeBGP vpnvdtzvy >3 :

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
|
|

933 VETRTELSIC, mplsF—T— RABERVZEIEEL T EE Y, £, next

hop-self'iBGP vpnvdt ¥ < 3 AICBEE hTW3 B4, PECASBREMOIBGP LUEY 3>
BREHVYERA, 10.100.1.4/320=F L TASBR2IZE 2 TP RNRA XENDIRILEFIAIL
3T9,

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/CPUOQO : 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

ASBREIICBIODNAA H V)., TOINAHNIGP + LDPEIEMPLS TEZ AT %3584, eBGPIILF
RY 7N RICEMpIsF—D— RABETT,



iBGP LU eBGP LU iBGP LU
N A =, £ \
iBGP vpnv4 ~eBGP vpnv4 ‘\_ WBGPymw& .

.
- o
2
. -
- -
LT o

LoopbackD address

X 7.

ASBR1A'S5P3NMBGPIL—KRRUZ—ZFERAL T, PIASOTL 7 1Y T ANFASBR2ZNS DT
L7A4YIAL)EEEBEETNDLSICEAZIEICE<S<KELET,

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, group-best
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):



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

ASBR1(E, 10.100.1.4/32D0REFEFRILELTIRIN24001Z2EALET. XOBRERZITVLEREA

o

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 (0Oxal3896ec), 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}

cOYV1—23vlk, £92325EFAUTY, eBGPYILFAY 7R RIZEmMplsF—7—
ReFEALXRT,

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

ASBR1(E, 10.100.1.4/32DREFEFRILELTIRIN24001 2 EATD LS ICHYRL L.

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}

ASBR1GFCDEMZXRIILET Y1 LET, PE1AH SPE2A D Virtual Routing and



Forwarding(VRF)Dtraceroutellld, 7Y 2 1EhBEBMOSRILFRTRENET,

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

IGPELDPIFASBR1EPINE THEAE N, ASBR2EPIDETHEAEhELL, ChsDIL—=&
BTMPLShZ 74 YOI TIJ(TE)2ERAT2HEE. AUABEHEREN S ET

o

ASBR1A'SP3ANDLDPEH V) B AN, MPLSTEAN S ) FT,
eBGPYIILFAY7AXY RiCmplsF—J—REZEELBZVWE, BUBBEIrBRLET,

10.100.14ICEEE N Z/NT Y MIE. BGP LUZARIL240000° 7y 1EhE B A,

RP/0/0/CPUQ : 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) [11,
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}

mpls¥—7—REZFEATD . TRIL240000FELET,

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 0x0 (ptr Oxal2cclfc) [117,
0x0 (0xal2bl5a8), 0xal08 (0xalda70f0)
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 [0Oxal50fecc 0x0]
recursion-via-/32
next hop 10.3.3.9/32 via 24011/0/21
local label 24012
next hop 10.3.3.9/32 ttl labels imposed {ImplNull 24000}

mpls¥—D—REFERATDE, EEBARBFRORSICBYET,

RP/0/0/CPUOQ : ASBR1#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
mplsF—"J— RABZWEE, EEMABFROLSICBYET,

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

CDINRIL140121F. VRFASVRF, FEWEGPEASPEAND KRS 714 Y JICIFFERAEThEEAN,
BHE hi-E &k, Label Forwarding Instance Base ( LFIB ; SARIEE A VAR AR—A ) T
RUNELWVWA, BE>TVWHAEMENHYET,

RP/0/0/CPUQO: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

eBGPYIILFHRY 7N RTHF—J—RmplsZHIVEZXSD &, BGPZXR)ILAVDa>on
syslogXV E—I N RETHAEEMEN B ET,

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]

COAY =2, O—NIILTXI24012HTT,

COFIVIIF, BGPHAAIBETATIOT 1T ISRINBGPIZE>TEEZY YTV EE
BRITZDEDICTPNET, COFIVIRF, T7LT7AYVIAZEDTRIICHLTOAKRITHOLN
x99,

COXYE=JRERTHY, COZBOEBOREATREH LA,

7.VPN ( £/ @F6PEE=FEVPN ) EDOTILFHKRY 7BGPEY >
AOTFT o F—L A
eBGPIYIILFRY 7ty a %354, )L—2RIZCisco IOS®-XR 6.3. 2D 1) —AAE )

RV, ZFTOARNKYTF RLADI— M Evpnv4/6F 7= 1F6PE(IPv6 over MPLS) & 7= & Ethernet
Virtual Private Network(EVPN)L— R ZRBHTTTTCEEHA, XRORZSBLTKEEV,



vpnv4/6 or 6PE

Cjeq0oaa 1040013 1010042

S50 Loopbacko address

8.
EASNBEES TS

1. PE1 ( VRFA ) #* SPE2 ( VRFA ) AMeBGPY L FHY Ity 3>
2. PE1 (VRFH ) A SCE2AMeBGPIILF R Y 7Evay
ROABNEARAEIhET,

eBGPNYIILFRY 7Y a2k, PEL—ZDI—ZBGPOTOVRFEIZ AV THREENET

o

PE1 ( VRFRES ) A SPE2 ( VRFREE ) ADeBGPIIILFHRY Ty 3>, £EeBGPIILF
Ry 7THEY 3k, Cisco lOS®-XR 6.3 2L ETHHYR—REhET,

eBGPET7 7 RL Ak, WIFNADvnpvd TEEREND T oA —L A1 Z NN L TEERRETT,
vpnv6é, 6PE, KI7zIXEVPN,

6.3.2&K V) BT D Cisco IOS®J 1) —ATlE. eBGPEY > a > E 74 RIVIREEICKE V) T,
FEZE, VRF1MeBGPYIILFRY 7Y a2 PE1HA SPENREENE T,

PE1A SPE1DPE2AMeBGPN L FRY 7Y a2V ICHEETIRERIROES Y TT,

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

|

|

|

|

eBGPE Y>3 @7 A4 RIREBOXRRICEY XTI,

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)

eBGPET7 7 RLADI—KHFVRFone)l—F 1 9 F7—TIIZFEELET,

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 0

No advertising protos.

COBBOREANZRAK, EVIVITRLADIL—KIAFAVR—REhIZIL-RTHDZE
T9,



RP/0/0/CPUQO:PEl# 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
Versions:

Process bRIB/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

Zhid, Cisco IOS®-XR 6.3.2UBTHR—RNENET,

8. BGPOLDPA ) BELF

chlE, AZT7 74 RELEBES—LLAMPLSOMBMEE, IOS-XRTOFREFRETT . Unified
MPLS with IOS-XR

BEE OUnified MPLSTIE, RICRTRSIC, IXNTOPEIL—FEABRIL—ZDOEIZBGP LUL &
WERY,

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 .%10.1.3.3 4 10.1.44 .5 10.1.5.5 ,5@10.1.6.6 .?% @

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

K 9.


https://www.cisco.com/c/ja_jp/support/docs/multiprotocol-label-switching-mpls/multiprotocol-label-switching-mpls/119191-config-unified-mpls-00.html
https://www.cisco.com/c/ja_jp/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 @ e ® o e ® & T aw
iBGP + label (RFC3107
Inter-Area MPLS @ 4B ( ) i S
L2VPN /L3VPN @ ME-IBGE + VPN label ® MPLS service

10.

CDBITE, BGPLUDBZEWIGPTUTF/ILNILA BN ET, EROTITVTF—23>TUTIE,
SRR (Z (FOpen Shortest Path First(OSPF) 7’ Ot A1TH V). dAFICOSPF7OtA2& DBEM I
HY)EBA, OSPF1ZFEATEIRY NJ—UD—ETIE. PEJL—2Z & Area Border

Router (ABR ; TUT7HRIL—2 ) IL—XOBICBGP LUK H Y EE A,

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 @& L 3 ® & i ® & T aw

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

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

K 11.

FIZRTLSIC, BGPLUZ'L 7 1Y U ANABRIDIGP OSPF 1ICEBEMmENET,



Access Aggregation Core Aggregation Access

next-hop-self next-hop-self

redistribute /\ /\
BGP LU into iBGP IPv4 + label iBGP IPv4 + label
OSPF 1 ’///,/,f-ﬁﬂﬁﬁax\\'////,,f——-ahxx\\

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.

FELEBGPLUZL714YOAOIRILEZ) HTSIZIE, BGPHAYBETT, EEL, DT
RIE, BEAENETLTZAYIADTRILINA T 42T TLDPIC& > THEWICT R/IXR
ARXENBDERHYERBA, IOS(XE)E, F7AILRNTIhEERITLET,

ABRIEAEZBGPIL— N ZERIDIGPIZBEAL TVB CEITEFEL TS EEW, Zhid. bgp
redistribute-internal 1< > R A router bgpD T THAETH D EEZEKRL F T,

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

O—ALZRIVEN) HTHABEMEEE. ABRIFZFEL LIBGP LUL—KZO—AILFRILZEIV
HTEY,



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

route-policy select-to-allocateZfEFAL T, O—AILTFXRIIZEV HTS5hhBZEBGP LU L 7
1Y IDREEETEET,

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

PE2OIN—TNv 0L 74 v ORI, O—AINIRINZFDABRITRIRENETTH., LDPIEC
OO—AILFRILERRLEEA,

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
chid, PE1A SPE2ADLSPH HHichd & ZEKRLET,

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

LSPi&. ABR1ASLDPEHTIUE—RNRIRILZBELEBE, 28, P2THEENET,
ABR1IZ(&, LDPO 'L 7 4 Y 2 A10.100.1.7/32ICO—AIICEBI) BT hi=SRILFHYYER

Ao

BGPIL— KAIGPICBERE N3 I —2 EOLDPICBGPZBE AT 2I(CIF. ABRICERENBET
EE

ABR1E, 7L 7 1Y 20X10.100.1.7/32DLDPZRIWINA > T4 2 T &#P2)L—RIZT RINZA X
LELEA.

ABRINBEHAENEBGPTL 74 Y OADLDPSRIUNA T AT BT RNRAXTBICIE
. ABRIICAKDERENHETT (ASEEEZRETIHLENBYET ),

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

LDPTT7 RINRAAXVRNETAINEBTEERT, LEARF, ADELSBTAINEERETERT

o

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

TOEAJANTLDPIL—ZIDZEELET,

COFITIE, 10.100.1.28P2OLDPIL—ZIDTH B /=% . ABRIIBE M E N/ZiBGPIL— KD
LDPINA > T4 2T DHZELDPRAN—P2IZT RNZAAXALET (PICRET RNZRAALEEA

) o



PE1A SPE2ADLSPIEHFHIEhFEL A,

RP/0/0/CPUOQ : 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
s
0 PH=> [l Bl B []
Loopback0 Loopback0 Loopback0 Loopback0 Loopbackd Loopback0 Loopback®
10.100.1.1 10.100.1.2 10.100.1.3 10.100.1.4 10.100.1.5 10.100.1.6 10.100.1.7
% %10.1.1.1 .2%10.1.3.3 .4%10.1‘4.4 5 %10.1.5.5 .5%10.1.6.6 .?% %
CE1 PE1 P2 ABR1 P1 ABR2 P3 PE2 CE2
OSPF 1 OSPF 2 OSPF 3
MPLS service Label
e.g. L2VPN label, L3VPN label, etc.
N BGPIabel
LDP label
X 13.

LDPICK > TERMOENT I TICT RINZ A XE N=BGPEIV) HTSXIL(24006)H, PE1A S
PE2ANDRNZ 74V OIERAEND LRSI EL

ERAOF7IVTF—>23a> T TP THERENBIMPLSIARIILEIDETTT,, BEDUnified MPLSD
BEE. 220FRILFEREIET,

CORRT, LDPICBEMENLLUBGPIL—RrDS55, O—ALIRILZEZZTE2IL—bhE
BB TVWEWIL—RZET71)LEZITTBHERTEEE A, IBGPLUIL—NODOLDPADE
BAABMICEDE, IICO—ALIRILAIPBENETT,

PE2I&, BGPLUTZ'L 7 4 2 A10.100.1.99/32& 7 RNZAALET, cOTL 71V I AR
ABR1ICK 2 TOSPF 1ICEEHAEhELE A, L. IBGP LUIL— BN DLDPANDEBERA ZIC
BBdE, L7 4vY0A10.100.1.99/32ICEO0—AUNFRILHFFEET,

RP/0/0/CPUOQ : 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. MPLS Activate > 2—7 I A AN R
Hi1:IGPHLDP% R L 75 \)

NEIL—T 1T ZREBITBIGPHAH2TE, FRINAVT 42T 72T RINZAXTBHLDPH
ZWBEF. mplsactivate 1N RAMBET T, FHRY T TBGPHARITE N TVBHES, BGP
LUZERLTTL7AYIRESRILET RNEZAXTEET, VU LTBGPOES. mpls
activate Y RZFEAL T, TOVIZIL—ZBGPTHUMICTIMBENf BVET. ROB%ZES
BLTLSEZL,

iBGP LU eBGP LU
& " n 4
| ;d-‘ﬁbb:ibfdﬁ 10.100.1.2 110.100.100.3
1\ |
AS 65000

X 14.

R1&ER2IFE, TS DETIGPEIBGP LUZEITLE T, RIER2ZGEEE KT NTVET, R2IC
(ER3NMeBGP LU Y a NFHV)ET,

R3l%. eBGP LUEY < a>&#NLTFL 714 %2A10.100.100.32ZR2ICT7 RNZA AL ET,
R2l&, BGPLUEY>a>&aNLTZOTL 71 ARAERIICT RNZAALET,

BEIF., RINSRINDHFHDEVWLSPZIFEDZETT, TIICHY ETTH,

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

1 100.1.1 v * N
CDTLTAVYIOADTRIVGET7—ARKYTICHYYEBA,



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 *

FRILVEHELEA, RADAVEZ—T I A ATMPLSABMICEZ >TLVAEWES, ChiFxEL

NEZETRDWFEREA,

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

EEL, RACKP>TT RNRAXENZLUTL 74V VARBRICTFELET,

RP/0/0/CPUO: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

R1Tmpls active 1V > RZREL., RRPADA UV Z—T I/ AZRELE T,

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
|

group-



REAE—TIAATMPLSAEMICEVY L I,

RP/0/0/CPUOQ : Rl #show mpls interfaces
Interface LDP Tunnel Static Enabled

GigabitEthernet0/0/0/0 No No No Yes
tracerouteld, LSPA R hTWVWEWC EZRLET,

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 msec 9 msec 9 msec
2 10.2.3.3 19 msec * 9 msec

RP/0/0/CPUO :Rl#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
12 10.2.3.3 10 ms

gi2.a>7xFL—>3>

DAk, BGP LURFC 3107)Z AL TWVWT, LDPEFEAL TWAWEEIZ, eBGP(inter-
AS) A7 I FL—>3)>2 U Tmplsactivate AN RABETHDEZRLTVET,

COROZRY ND—0k, 7 BB AT 1465501, 65502, 65503, & &T65504% D07
I57L—>3265000T7T,



confederation

AS 65000 AS 65001

eBGP LU iBGP LU eBGP LU  iBGPLU eBGP LU | |

. ¥ A, g p T W ' | i

- & . | R J

i o | Ll e

i o | -

& S & , . & &

| |AS 65501 i AS 65502 ! . AS 65503 i iAs 655041 | !

------------ v i e e wemmmcmmmaas :l |
X 15.

COBRE. MADODBEREIATLATBGP LUZERAL T, R1A SR8NDMPLS LSP(10.0.0.8/321
BGP LUTRBICE 2 TT7 RNZA XENET)ERETHETT,

R7ERBDEICEBEEDeBGP LUANH V) T, R2ZERADEH KRV'RS5ERE6MDEICIBGPARREE 1
TVWET., RIER2OE., RAERSDAEIZFeBGPAREE N TVWET Y 32,

A7 IFL—23a > AOYTHES AT LARBICeBGPARET S8, eBGPETDEXYU ANK
Y7 (ASEBGPLY >3V TREBEE ) NOAZTAYII—RINFYBETT,

chilE, RICERSODEDERICTITI A, ChiE, R1HSRENDLSPAHFMEhBEVWIEZE
MELTWERT,

ChZEBRBLET,

RP/0/0/CPUQ :R1#traceroute 10.0.0.8

Type escape sequence to abort.
Tracing the route to 10.0.0.8

l * * *
2 * * *
3 * * *
4 * * *
5 * * *

tracerouteld 7R Y 7 /SRIINZRE T, AT RICTTLEIBRAIBEE N TVWEVWBSRETLET,
JL—ZFtraceroute[C BT A A BEMAN B ETH, NTY RARICESBVAREMEN N Y ET
o KWEEIZ)—NTHDmpls tracerouteZEITL TS EE LY,

¥ : MPLS tracerouteld. NA LD ITXTDOI—XTMPLS OAMA' EMICHE 2> TVWBIFAIC
DHBEREEL E T,



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 Label] 10 ms

RACEEN BB ENBHVERT, RIEAFZ—T7 T4 AHLFIB:

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

CEFOI> NJRERENTE A

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
Oxaldle0ed) [1], O0x0 (0xal3f83c8), 0xal08 (0xal6cd370)

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}

MPLSA'GEO/0/0/1 4 > 2 —T7 T A ATHMICEZ 2TV,

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

GigabitEthernet0/0/0/0 Yes No No Yes

CORBEIE, RAERSODEND ) > L TBGPOMPLS A2 7 UV T 14 JIC95OX RTHRENET
o RAERSIZIEZ, CDVU U LETeBGPOA 7 IFL =232ty arsfHy)Ed., EEICE,
i 7ITFL—3265000RNIBGPEY S 3> TT, TOEE. RADTLTAVYIA%E
ZKOARNKY TREICEBRTBICIE, MPLSET7 VT4 7IC32 AN RABEIZEYET, LD
BEODXY NDO—U TR, LDPYEBEhEST, I 7IFL—23 2 AOBGPEY >3,

R4D A > 2—7 T A Age 0/0/0/1\”mpls activate 1Y > RZEML £,



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

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

tracerouteld. R1A SR8ADHM DK WVLSPZRLE T,

RP/0/0/CPUQ :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/CPUQ :R1#traceroute 10.0.0.8
Type escape seqguence 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

COIVRNUDLFIBICREA VEZ—T I/ ANFELET,

RP/0/0/CPUOQ : 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

TL74YOAOREIRIHNRIUCHFEEL, CEFEZEDOTL 74V VRAEHRREKRERTLET

o

RP/0/0/CPUQ : 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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