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- RFC 4762F AEEH 7 &1 F (LDP)E T EEE ALANRE (VPLS) R FEAVPLS (A
Martini ) V28 5 2 1% E(LDP){ESHBGPEEI %R,
. RFC 4761 AABGP#E{THE A METHEREALANRE(VPLS)#IR TVPLS(tL B A
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AREREEENBERFC 4761, EIBRFC 4761,BGPE #HHYBGPAK B EMAENEANLRVEREH
BIREMAREENERA. ERWPERHSFWEILBGPEHE , ©M#EE AVPLSIRELBMRBER
FFENFIEEF. BGPHBIFZNBGPAREEFEAMHBABGPILE RS,
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EEMLL

b |
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o Hitt , BELDPERER HAMRE R E —HPERMR < BEABERBRETRR. EAUFBER
ESE—EVPLSHMN —APEMBE , L AEABCPEBRRARE, KTHTHABHR

, BGPEEWEPERVPLSEHMNWKE, AM , BIEEBGPEBRRNERT , LDPLAREZHE
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EFEANVCER.
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#o 18 th AT LAGE R B F R B BR ST Ao
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BReemHP—EPERBERER , BIPWS —imiPEH B2,

2. RTHREHRARENBCPEMNBE , G T —ER%E , A — @A PER R A B IER
PERRHRREILA — A — Xt VCER, BEERPERMAREEHF —EAVCER , FAPWE
AHPERRHBFNERVCER. ERPERHF[LAUE-—NHTNRIERVCER , UEHEM
PEREMHBZIERABTNERRTEIERNVCER. AREET —EER  EEXFEARE
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http://tools.ietf.org/html/rfc4762
http://tools.ietf.org/html/rfc4762
http://tools.ietf.org/html/rfc4761

o B I EERThREMAMLBEHLDPEMPLSRE TR T Ko
BGPEEMEEMEEN , ERBVPLSFIENEHZ RS ARERE. WETEAZHE -
. PEER IS IR BAER
. VPLSEE
. MPLSEH i
- BEEA
PERE HESAL iR
PERHSSIREERHIEAEFTNNBGPERE FHPERBESEE.
RS2 B B FAA MR (L2VPN)VPLSAEBERYBGPE T EHAFI/SAFI 25/6558 B, Btz it R5IEBGPE
EOPENF BT,

VPLSH#BFMPLS R

NLRI ( ttHBAFHE ) 2EEMVPLSERFNVPLSEZEBRNEN. HREENEAREA19EM T -

o +
| Length (2 octets) |
= +
| Route Distinguisher (8 octets) |
= +
| VE ID (2 octets)
= +
| VE Block Offset (2 octets) |
= +
| VE Block Size (2 octets) |
= +
| Label Base (3 octets) |
= +

B FH [E 20 27 (RD)E2VPLSHY & 13 483

FRE : % Cisco IOSFICisco NX-OSE B E R+ , FTEPEMHEER —EVPLSEHH X EER
HREKRD,

EHER(VE)D, VERRBE. VERADNNERE(LB)RBESHERIAAEE , 01T —HATR,

BEER

HREFALHMBEE , LiREABCGPEMLEHR4LEE MLayer2 Info Extended Community . &
A0x800A , fwmiEA :

| Encaps Type (1 octet) |



| Control Flags (1 octet) |
| Layer-2 MTU (2 octet) |

| Reserved (2 octets) |

VPLSHEncaps Type&19,

EHERER (Vg ) WRSA AT

01234567
+—t—F—F—F+—F+—+—+—+
| MBZ |c|s]| (MBZ = MUST Be Zero)
+—t—F—F+—F+—F+—+—+—+

ZBEEES=
B 1 HBVPLSERSEAZIPER , HEFEEFIE,
0 HBVPLSERSEEILPER K SLEREFEEEFE,
S 1 #VPLSERTEAZLPER , HAMSHIERFE &,
0 #VPLSERSEZEDLPER , NS A EREEH,

A EHRIBGPEH MK AHBZ(RT), EEMPLS L3VPN—# , RT# & #L2VPNEAFEH,

VPLS BGPEHEI# R FEHMVPLS BGPETFH

VPLS BGPEBIRAFEHR/96FH , MVPLS BGPESFEHR/136FH. A TE2SEZEENTA

PE2#show bgp 12vpn vpls all

BGP table version is 264, local router ID is 10.100.1.2

Status codes: s suppressed, d damped, h history, * wvalid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, ¢ RIB-compressed,

Origin codes: i1 - IGP, e - EGP, ? - incomplete

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 1:100
*>i 1:100:VEID-1001:B1k-150/136

10.100.1.1 0 100 02
*> 1:100:10.100.1.2/96
0.0.0.0 32768 ?

PE2#show bgp 12vpn vpls rd 1:100 ve-id 1001 block-offset 150
BGP routing table entry for 1:100:VEID-1001:B1lk-150/136, version 262
Paths: (1 available, best #1, table L2VPN-VPLS-BGP-Table)
Not advertised to any peer
Refresh Epoch 1
Local
10.100.1.1 (metric 21) from 10.100.1.4 (10.100.1.4)
Origin incomplete, metric 0, localpref 100, valid, internal, best
AGI version(0), VE Block Size(50) Label Base(10105)
Extended Community: RT:1:100 RT:32:64 L2VPN L2:0x0:MTU-1500
Originator: 10.100.1.1, Cluster 1list: 10.100.1.4
rx pathid: 0, tx pathid: 0x0

PE2#show bgp 12vpn vpls rd 1:100 10.100.1.2



BGP routing table entry for 1:100:10.100.1.2/96, version 43
Paths: (1 available, best #1, table L2VPN-VPLS-BGP-Table)
Not advertised to any peer
Refresh Epoch 1
Local

0.0.0.0 from 0.0.0.0 (10.100.1.2)

Origin incomplete, localpref 100, weight 32768, valid, sourced, local,

best, AGI version(0)
Extended Community: RT:1:100 L2VPN AGI:1:100
rx pathid: 0, tx pathid: 0x0

Cisco |IOSH#: i & & R fl

LA RCisco IOSE B A REE 5 -

1
12vpn vfi context one
vpn id 100

autodiscovery bgp signaling bgp <<< "signaling 1dp" would be RFC 4762

ve id 1001
ve range 50
route-target export 32:64
route-target import 32:64

mpls label range 10000 20000

1

bridge-domain 1

member Ethernet0/0 service-instance 100
member vfi one

12 router-id 10.100.1.1

interface Ethernet0/0
no ip address

service instance 100 ethernet
|

1
router bgp 1

bgp log-neighbor-changes

neighbor 10.100.1.4 remote-as 1

neighbor 10.100.1.4 update-source Loopback0
|

address-family 12vpn vpls

neighbor 10.100.1.4 activate

neighbor 10.100.1.4 send-community extended
neighbor 10.100.1.4 suppress-signaling-protocol 1dp
exit-address-family

BERER

—EPERHB[LAZTVBE —ARER. FRREE —EMPLSERNERSE
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1= Vify

PER&H 23 H

REE —EERVCER, “‘”‘ﬁﬁﬁﬁﬁ“zliiitﬂ‘“”‘PE%EH%EZFEJE’JPWO (PEE%EEI%%EIEUE%%

ERER , MREERD PR, )



HEAEBEPE LB EVE-ID, FEAVPLSEHHPERHESR.

VE Block Size(VBS) =& K/ , HFARER10, MREET "veranges , BI1B10. "ve
range. AIBABEEE A&[11-100].

B®E(LB)RPER H & AT AR E AN L VPLSHK — 8 B HERNE —BERE.

VE Block Offset(VBO)ZPERHENEEY ZEERRFEANRBE. VBOEAUTARFE
: VBO = RND(VE-ID/VBS)* VBS

T RE A

. ;NEVBS =8HVE-ID =2, HIVBO = RND(2/8)* 8 = 1

. 1R VBS = 8 AVE-ID = 20,VBO = RND(20/8)* 8 = 16

. R VBS = 50,VE-ID = 199,VBO = RND(199/50)* 50 = 150

. IR VBS = 50,VE-ID = 1002,VBO = RND(1002/50)* 50 = 1000
MR ImPER B BESENERMRAE{LB, LB+1,?,LB+VBS-1}, EBHRALBNMVBSESR ; H
LBRA% , LA(LB + VBS - )& &,

BEPERHFZALUBRBEERLZERERR, BHRLARRER—AEENBBER.

s ED RN EE R

PE1 & B =5

router bgp 1

12vpn vii context one

vpn id 100

autodiscovery bgp signaling bgp
ve id 1001

ve range 50

route-target export 32:64
route-target import 32:64

mpls label range 10000 20000

LU RIBREEAVERE -

- VPN IDEL & A100,

. BRIEEATEELERD , & BI#2[ASN:vpn id|EHRD, E# , RD£1:100,

- EA/ELEHEEA32:64,

- LBHY#5E Z[10000 20000], LBHVEHERANRE —HEHEEEFHMHER , ZEBAEZEN
AMEBVBSEENFMEER.

- VE-IDELE A&1001,

. VBSELE A50,

. VBOWETE R R A : VBO = RND(VE-ID/VBS)* VBSERND(1001/50)* 50 = 1000,

BE R



& 0] LA{F Fishow mpls label range@ SR EEZHEE

PEl#show mpls label range
Downstream Generic label region: Min/Max label: 10000/20000

F—ERFENTERERSEE , B0 LU6EAmpls label rangedn & E X EE

RERR

& 7] LA Fishow mpls forwarding-tablein T E R R EZH EFE(LFIB)F —BAERIRNBRERAE
N

PEl#show mpls forwarding-table

Local Outgoing Prefix Bytes Label Outgoing Next Hop Label
Label or Tunnel Id Switched interface

10000 No Label 1bl-blk-id(1:0) O drop

10001 No Label 1bl-blk-id(1:1) 0 drop

10002 No Label 1bl-blk-id(1:2) 0 drop

?

10048 No Label 1bl-blk-id(1:48) O drop

10049 No Label 1bl-blk-id(1:49) O drop

10050 Pop Label 10.100.1.4/32 0 Et1/0 10.1.1.4

EAGIR | IS EPE1 AERIRRE T50EAHER, Tol-blk-id(1:0)s FRRBidAH1 , LLHIE
A0, ERHRNE —BAER. HHENER —EZEEA10049EH,

LFIBRREY MEH, NEA "drops , AERBEARFMEBIEPW, MRRETPW, A T
Outgoings N"TE#% "none point2point,

BERBR

BE Mservice internaly B , i AJ LA Ashow mpls infrastructure Ifd block-database summary@: <

BESBENRER,

PEl#show mpls infrastructure 1fd block-database summary
Block-DB entry for block-id : 0x1
Block-size : 50, App-Key type : AToM PWID, Labels : 10000 - 10049

LBA10000, TEULRAEIH | EEHEHLBEI(LB + VBS - 1)5k#10000F(10000 + 50 - 1)= 10049,

BREBENFE

& 7] LAfE Fshow bgp 12vpn vpls rd 1:1006 ST REBELENFE -

PEl#show bgp 12vpn vpls rd 1:100

BGP table version is 3, local router ID is 10.100.1.1

Status codes: s suppressed, d damped, h history, * valid, > best, i1 - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, ¢ RIB-compressed,

Origin codes: i - IGP, e - EGP, ? - incomplete

RPKI validation codes: V valid, I invalid, N Not found



Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 1:100
*> 1:100:VEID-1001:B1k-1000/136
0.0.0.0 32768 7

HERAFE

EF MRt = |, 556 FAshow bgp 12vpn vpls rd 1:100 ve-id 1001 block-offset 100083 . 555
E , FEEEVE-IDANEZERLR , AT LLZENLRI(BIK-1000)5 3% Z

PEl#show bgp 12vpn vpls rd 1:100 ve-id 1001 block-offset 1000
BGP routing table entry for 1:100:VEID-1001:B1k-1000/136, version 3
Paths: (1 available, best #1, table L2VPN-VPLS-BGP-Table)
Advertised to update-groups:

1
Refresh Epoch 1
Local

0.0.0.0 from 0.0.0.0 (10.100.1.1)

Origin incomplete, localpref 100, weight 32768, valid, sourced, local, best

AGI version(0), VE Block Size(50) Label Base(10000)

Extended Community: RT:1:100 RT:32:64 L2VPN L2:0x0:MTU-1500

rx pathid: 0, tx pathid: 0x0

NLRIEERRDA1:100,VE-IDA1001,VBO4A1000,VBS A50,LBA10000,
Layer2 Info Extended Community@ZL & :

- BHERRIRZ19(VPLS)
- BEIER C=0( THERERHF) ;S=0( RBEIEFEFEN )
. MTU is 1500

RTEMEFHREUTER .

. RT 1:100
- RT 32:64

BHEE : FEERVBS(10)B /N , A TS REARER,

HEBGPEFHEPEE, BPNRERBHR

EA#PERMAERESL2VPN VPLSFEH/RBHRE , S#ERIKPERMARSAERNAHEEE—F
B8  LERFERKEVCER.

 MREBPERMERY , CHEARRRVCERILE SR T E T Y ETRRR. BGPR
A — S AL,
MEEMPER MRS | CAASAAMPERHEEEE S —EL2VPN VPLSTY | A E
AMZEBAIRIES — ERRVCER,

BEPE1RIFA AR BHAMPE | 3 APE2R KA U TE BHEHPE:

12vpn vfi context one
vpn id 100



autodiscovery bgp signaling bgp
ve id 1002

ve range 50
1

mpls label range 3000 60000

PE2:WBGPE#t

PE2URZIR HPE1RY L BGPE T :

PE2#show bgp 12vpn vpls rd 1:100 ve-id 1001 block-offset 1000
BGP routing table entry for 1:100:VEID-1001:B1k-1000/136, version 5
Paths: (1 available, best #1, table L2VPN-VPLS-BGP-Table)
Not advertised to any peer
Refresh Epoch 2
Local
10.100.1.1 (metric 21) from 10.100.1.4 (10.100.1.4)
Origin incomplete, metric 0, localpref 100, valid, internal, best
AGI version(0), VE Block Size(50) Label Base(10000)
Extended Community: RT:1:100 RT:32:64 L2VPN L2:0x0:MTU-1500
Originator: 10.100.1.1, Cluster list: 10.100.1.4
rx pathid: 0, tx pathid: 0x0

PE2: EHER
PE2EEK T —EEE , © W AEBEQPEIWPWHIRKVCER,

PE2XHBE EHEVBOREEHE ESEE R, PE2FERAFTEVBO <= VE-ID < VBO + VBS¥ & H
PE1BENEEREHRVE-ID, IERIERT , 1000 <= 1002 < 1000 + 50 , FLLPE2K .,

AREPE2EERE—ERKVCESR, BERPEFANBERSRI(VC)EBTEA(LB + VE-ID -
VBO),

WHENFES | LBA10000,VBOA1000, VE-IDEPE2FHHVE-ID , 21002, Hilt , PE2#ERE
#(LB + VE-ID - VBO)=(10000 + 1002 - 1000)= 10002,

{# Fshow I2vpn vfi name oneds & LABR &5 2

PE2#show 12vpn vfi name one
Legend: RT=Route-target, S=Split-horizon, Y=Yes, N=No

VFI name: one, state: up, type: multipoint, signaling: BGP

VPN ID: 100, VE-ID: 1002, VE-SIZE: 50

RD: 1:100, RT: 1:100

Bridge-Domain 100 attachment circuits:

Pseudo-port interface: pseudowirel00001

Interface Peer Address VE-ID Local Label Remote Label S
pseudowirel00002 10.100.1.1 1001 3101 10002

PE2:#§ 7 & #iX 2IPE1

AREPE2REFEEIXZIPET:



PEl#show bgp 12vpn vpls rd 1:100 ve-id 1002 block-offset 1000
BGP routing table entry for 1:100:VEID-1002:B1k-1000/136, version 4
Paths: (1 available, best #1, table L2VPN-VPLS-BGP-Table)
Not advertised to any peer
Refresh Epoch 1
Local
10.100.1.2 (metric 21) from 10.100.1.4 (10.100.1.4)
Origin incomplete, metric 0, localpref 100, valid, internal, best
AGI version(0), VE Block Size(50) Label Base(3100)
Extended Community: RT:1:100 L2VPN L2:0x0:MTU-1500
Originator: 10.100.1.2, Cluster list: 10.100.1.4
rx pathid: 0, tx pathid: 0x0

PE1:ZHERK
PE1BEEREIKPE , FEERT —EER , ©HEEDMPE2HPWIIRIKVCER,

PE1XEEHAEEVBOREEHEEFHE RN, PE1EMAFTEVBO <= VE-ID < VBO + VBS¥ i H
PE2EBEMWEEMEHRVE-ID, EEEERT , 1000 <= 1001 <1000 + 50 , HIPE1MK I,

REPE1EERE—EERKVCER, S RIHPEFANEERAR(VC)ERFTEA(B + VE-ID -
VBO),

HEEMFEH , LBA3100,VBOA1000, VE-IDEPE1HEVE-ID , 21001, Eit , PE1#LBRER
(LB + VE-ID - VBO)=(3100 + 1001 - 1000)= 3101,

{# Fshow 12vpn vfi name onef S LABRFIEE :

PEl#show 12vpn vfi name one
Legend: RT=Route-target, S=Split-horizon, Y=Yes, N=No

VFI name: one, state: up, type: multipoint, signaling: BGP

VPN ID: 100, VE-ID: 1001, VE-SIZE: 50

RD: 1:100, RT: 1:100, 32:64

Bridge-Domain 1 attachment circuits:

Pseudo-port interface: pseudowirel00001

Interface Peer Address VE-ID Local Label Remote Label S
pseudowirel 00002 10.100.1.2 1002 10002 3101 Y

HituEaww

PEl#show mpls l2transport vc detail

Local interface: VFI one vfi up

Interworking type is Ethernet

Destination address: 10.100.1.2, VvC ID: 100, VC status: up
Output interface: Etl/0, imposed label stack {17 3101}
Preferred path: not configured
Default path: active
Next hop: 10.1.1.4

Create time: 02:06:08, last status change time: 02:06:08
Last label FSM state change time: 02:06:08

Signaling protocol: BGP

Status TLV support (local/remote) : Not Applicable
LDP route watch : Not Applicable
Label/status state machine : established, LruRru

Last local dataplane status rcvd: No fault



Last
Last
Last
Last
Last
Last
Last
Last
MPLS VC
Group I

MTU: local 1500,

BFD dataplane status

BFD peer
local AC
local AC
local PW

monitor status
circuit status
circuit status
i/f circ status

local LDP TLV status
remote LDP TLV status
remote LDP ADJ status
local 10002, remote 3101

labels:
D: local

Control Word: Off

Dataplane

SSM segment/switch IDs:

VC statis

transit packet totals:
transit byte totals:
transit packet drops:

tics:

0, remote O
remote 1500

819574097

receive 0,
receive 0,
receive 0,

rcvd:
rcvd:
rcvd:
sent:
rcvd:
sent:
rcvd:
rcvd:

Not Applicable
Not Applicable
No fault
No fault
No fault
Not Applicable
Not Applicable
Not Applicable

(used), PWID: 3

send 0
send 0
seq error 0, send 0

PEl#show mpls infrastructure 1fd block-database id 1
Block-DB entry for block-id : 0x1

Block-size
App-Key en
12ckt (1)
12ckt

50, App-Key type

tries:
10000
10001
10002
10003
10004
10005
10006
10007
10008
10009
10010
10011
10012
10013
10014
10015
10016
10017
10018
10019
10020
10021
10022
10023
10024
10025
10026
10027
10028
10029
10030
10031
10032
10033
10034
10035
10036
10037
10038
10039

: AToM PWID



12ckt (41) 10040
12ckt (42) 10041
12ckt (43) 10042
12ckt (44) 10043
12ckt (45) 10044
12ckt (46) 10045
12ckt (47) 10046
12ckt (48) 10047
12ckt (49) 10048
12ckt (50) 10049

PEl#show 12vpn atom vc destination 10.100.1.2

Service
Interface Dest Address VvC ID Type Name Status
pwl00002 10.100.1.2 100 vEii one UP
PEl#show 12vpn atom vc destination 10.100.1.2 detail
pseudowirel00002 is up, VC status is up PW type: Ethernet
Create time: 02:11:13, last status change time: 02:11:13
Last label FSM state change time: 02:11:13
Destination address: 10.100.1.2 VvC ID: 100
Output interface: Etl/0, imposed label stack {17 3101}
Preferred path: not configured
Default path: active
Next hop: 10.1.1.4
Member of vfi service one
Bridge-Domain id: 1
Service id: 0xe7000001
Signaling protocol: BGP
Local VE ID: 1001, Remote VE ID: 1002
Status TLV support (local/remote) Not Applicable
LDP route watch Not Applicable
Label/status state machine established, LruRru
Local dataplane status received No fault
BFD dataplane status received Not Applicable
BFD peer monitor status received Not Applicable
Status received from access circuit No fault
Status sent to access circuit No fault
Status received from pseudowire i/f No fault
Status sent to network peer Not Applicable
Status received from network peer Not Applicable
Adjacency status of remote peer Not Applicable
Bindings
Parameter Local Remote
Label 10002 3101
Group ID 0 0
Interface
MTU 1500 1500
Control word off off
PW type Ethernet Ethernet
VCCV CV type 0x32 0x32
LSPV [2], BFD/Raw [5] LSPV [2], BFD/Raw [5]
BFD/Raw + sig [6] BFD/Raw + sig [6]
VCCV CC type 0x07 0x07
Cw [1], RA [2], TTL [3] Cw [1], RA [2], TTL [3]
Status TLV disabled N/A
Dataplane:
SSM segment/switch IDs: 8195/4097 (used), PWID: 3
Rx Counters
0 input transit packets, 0 bytes



0 drops, 0 seqg err

Tx Counters
0 output transit packets, 0 bytes
0 drops

PEl#show 12vpn signaling rib rd 1:100

+- Origin of entry (1=1BGP/e=eBGP)

| +- Provisioned (Yes/No) ?

| | +- Stale entry (Yes/No) ?

Ll

v v Vv

OPS RD VE-ID VBO VBS LB Next-Hop

B e e e B et B et B et o ———— o +
i YN 1:100 1002 1000 50 3100 10.100.1.2

PEl#show 12vpn signaling rib rd 1:100 detail
Route 1:100:1002 (epoch:0) from iBGP peer 10.100.1.2
Provisioned (Y) Stale (N)
Route-Target: 1:100

NLRI [FF000001]

VE-ID:1002 VBO:1000 VBS:50 LB:3100

MTU: 1500 Control Word: off
RIB Filter [27000002]

RD: 1:100

VE-ID: 1001, VvBO: 1000, VBS: 50 LB: 10000
Forwarder [58000001] VFI one

PEl#show 12vpn atom pwid
AToM Pseudowire IDs: In use: 50, In holddown: 0

Label Peer-Address VCID PWID In-Use FirstUse ResuedAt FreedAt
10000 0.0.0.0 0 1 Yes 00:00:15 Never Never
10001 0.0.0.0 0 2 Yes 00:00:15 Never Never
10002 10.100.1.2 100 3 Yes 00:00:15 Never Never
10003 0.0.0.0 0 4 Yes 00:00:15 Never Never
10004 0.0.0.0 0 5 Yes 00:00:15 Never Never

PEl#show 12vpn atom summary

Destination address: 10.100.1.2, total number of vc: 1
0 unknown, 1 up, 0 down, 0 admin down, 0 recovering, 0 standby, 0 hotstandby
1 active vc on MPLS interface Etl1l/0

PERHES A —EVFIES Z{EL2VPN VPLSFH

—EPERRERERA —EERERHIEH(VF)BES ZERBLR,

ﬂﬂ%‘i*”‘PEE’JVE IDAREAPEBRSNEER , AIRIGPEEEZAPWEERHER, WFE (W&
i ) AVBO <= VE-ID < VBO + VBS,

MRERELRY , AERPENVE-IDE HEE, BinPEZABRAMPERBNFE. EAXMPEWE
ERPEBEENFER , APERRBIRPEEHEE, Z<ithPEF B E %1% ik PE R M 25 (£ F W (&
EIRRR, ZIKii’gPE‘“ﬁF'JiEiﬁ‘ﬁPE% TN A RBRRNE—FE | BERPERZKEACRAZFTER
BEERER.

PE1% i



UTAL—TRA ; PE1DRE :

12vpn vfi context one

vpn id 100

autodiscovery bgp signaling bgp
ve id 1001

ve range 50

route-target export 32:64
route-target import 32:64

mpls label range 10000 20000

PE2E i

PE2IREMVE-IDA1002 , I HILELE :

12vpn vii context one

vpn id 100

autodiscovery bgp signaling bgp
ve id 10002

ve range 50
1

mpls label range 3000 60000

s
PE1MPE2EBLUE LA A B BIRBIHE.

PEl#show bgp 12vpn vpls rd 1:100
BGP table version is 2, local router ID is 10.100.1.1
Status codes: s suppressed, d damped, h history, * wvalid, > best, i

r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,

x best-external, a additional-path, ¢ RIB-compressed,
Origin codes: i1 - IGP, e - EGP, ? - incomplete
RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 1:100
*> 1:100:VEID-1001:B1k-1000/136
0.0.0.0 32768 ?

PE2#show bgp 12vpn vpls rd 1:100
BGP table version is 3, local router ID is 10.100.1.2
Status codes: s suppressed, d damped, h history, * wvalid, > best, i

r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,

x best-external, a additional-path, ¢ RIB-compressed,
Origin codes: i1 - IGP, e - EGP, ? - incomplete
RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 1:100
*> 1:100:VEID-10002:B1k-10000/136
0.0.0.0 32768 ?

PE1fIPE23Z it



{# fAdebug bgp 12vpn vpls updates@ S IEPE1FPE233# | #A7% 8 Fishow bgp 12vpn vpls rd
1:1007 SRR FHEA.

PE1#

%BGP-5-ADJCHANGE: neighbor 10.100.1.4 Up

BGP(9) : update formatted for 1:100:VEID-1001:B1k-1000:VBS-50:LB-10000/136 VE ID
1001 VE Block Offset 1000 VE Block Size 50 Label Base 10000 /136

BGP(9): (base) 10.100.1.4 send UPDATE (format) 1:100:VEID-1001:Blk-1000:VBS-50:
LB-10000/136, next 10.100.1.1, metric 0, path Local, extended community RT:1:100
RT:32:64 L2VPN L2:0x0:MTU-1500

BGP(9): 10.100.1.4 rcvd UPDATE w/ attr: nexthop 10.100.1.2, origin ?,

localpref 100, metric 0, originator 10.100.1.2, clusterlist 10.100.1.4, extended
community RT:1:100 L2VPN L2:0x0:MTU-1500

BGP(9): 10.100.1.4 rcvd 1:100:VEID-10002:B1k-10000:VBS-50:LB-3000/136

BGP(9): bump net 1:100:VEID-10002:B1k-10000:VBS-50:LB-3000/136, non bpath added
BGP(9): nettable_walker called for 1:100:VEID-10002:B1k-10000:VBS-50:LB-3000/136
BGP(9): best path[0] 1:100:VEID-10002:B1k-10000:VBS-50:LB-3000/136 source
10.100.1.1 nh 10.100.1.2 vpls-id: L2VPN L2:0x0:MTU-1500

BGP(9): add XC RIB route 1:100:VEID-10002:B1k-10000:VBS-50:LB-3000/136 masklen 136
L2VPN L2:0x0:MTU-1500 pathcount: 1 [0] LDP source:10.100.1.1 nexthop:10.100.1.2
RT:1:100

BGP(9): bump net 1:100:VEID-1001:B1k-10000:VBS-50:LB-10053/136, non bpath added
BGP(9): nlri update add VBS 50 LB 10053

BGP(9): nlri update add export extcomm count 4

BGPSSA ssacount is 0

BGP(9) : update formatted for 1:100:VEID-10002:B1k-10000:VBS-50:LB-3000/136 VE ID
10002 VE Block Offset 10000 VE Block Size 50 Label Base 3000 /136

BGP(9): nettable_walker called for 1:100:VEID-1001:B1k-10000:VBS-50:LB-10053/136
BGP(9): nettable walker 1:100:VEID-1001:B1k-10000:VBS-50:LB-10053/136 route sourced
locally

BGP(9): update formatted for 1:100:VEID-1001:B1k-10000:VBS-50:LB-10053/136 VE ID
1001 VE Block Offset 10000 VE Block Size 50 Label Base 10053 /136

BGP(9): (base) 10.100.1.4 send UPDATE (format) 1:100:VEID-1001:B1lk-10000:VBS-50:
LB-10053/136, next 10.100.1.1, metric 0, path Local, extended community RT:1:100
RT:32:64 L2VPN L2:0x0:MTU-1500 L2VPN L2:0x0:MTU-1500

BGP(9): 10.100.1.4 rcvd UPDATE w/ attr: nexthop 10.100.1.2, origin ?, localpref 100,
metric 0, originator 10.100.1.2, clusterlist 10.100.1.4, extended community
RT:1:100 L2VPN L2:0x0:MTU-1500

BGP(9): 10.100.1.4 rcvd 1:100:VEID-10002:B1k-1000:VBS-50:LB-3053/136

BGP(9): bump net 1:100:VEID-10002:B1k-1000:VBS-50:LB-3053/136, non bpath added
BGP(9): nettable_walker called for 1:100:VEID-10002:B1k-1000:VBS-50:LB-3053/136
BGP(9): best path[0] 1:100:VEID-10002:B1k-1000:VBS-50:LB-3053/136 source 10.100.1.1
nh 10.100.1.2 vpls-id: L2VPN L2:0x0:MTU-1500

BGP(9): add XC RIB route 1:100:VEID-10002:B1k-1000:VBS-50:LB-3053/136 masklen 136
L2VPN L2:0x0:MTU-1500 pathcount: 1 [0] LDP source:10.100.1.1 nexthop:10.100.1.2
RT:1:100

BGP(9) : update formatted for 1:100:VEID-10002:B1k-1000:VBS-50:LB-3053/136 VE ID
10002 VE Block Offset 1000 VE Block Size 50 Label Base 3053 /136

BGPSSA ssacount is 0

PEl#show bgp 12vpn vpls rd 1:100

BGP table version is 5, local router ID is 10.100.1.1

Status codes: s suppressed, d damped, h history, * wvalid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, ¢ RIB-compressed,

Origin codes: i1 - IGP, e - EGP, ? - incomplete

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 1:100
*> 1:100:VEID-1001:B1k-1000/136
0.0.0.0 32768 2



*> 1:100:VEID-1001:B1k-10000/136

0.0.0.0 32768 ?
*>i 1:100:VEID-10002:B1k-1000/136

10.100.1.2 0 100 0 -
*>i 1:100:VEID-10002:B1k-10000/136

10.100.1.2 0 100 0 -

PE2#show bgp 1l2vpn vpls rd 1:100

BGP table version is 6, local router ID is 10.100.1.2

Status codes: s suppressed, d damped, h history, * valid, > best, i1 - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, ¢ RIB-compressed,

Origin codes: i - IGP, e - EGP, ? - incomplete

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 1:100
*>i 1:100:VEID-1001:B1k-1000/136

10.100.1.1 0 100 0 -
*>i 1:100:VEID-1001:B1k-10000/136

10.100.1.1 0 100 0 -
*> 1:100:VEID-10002:B1k-1000/136

0.0.0.0 32768 ?
*> 1:100:VEID-10002:B1k-10000/136

0.0.0.0 32768 ?

PE1S8PE2X 4T

PE1FMPE2REMEREL T MEEERR,
PE1E &£ MEPE2E S W HEBGPER :

BGP(9): update formatted for 1:100:VEID-1001:B1k-1000:VBS-50:LB-10000/136 VE ID
1001 VE Block Offset 1000 VE Block Size 50 Label Base 10000 /136

BGP(9): (base) 10.100.1.4 send UPDATE (format) 1:100:VEID-1001:B1k-1000:VBS-50:
LB-10000/136, next 10.100.1.1, metric 0, path Local, extended community
RT:1:100 RT:32:64 L2VPN L2:0x0:MTU-1500

e EFHRIZPE1 LW BLERRENLRI,
AREPE1IKREIZR B PE2MY¥] 5BGPE#1,

BGP(9): 10.100.1.4 rcvd UPDATE w/ attr: nexthop 10.100.1.2, origin ?, localpref
100, metric 0, originator 10.100.1.2, clusterlist 10.100.1.4, extended
community RT:1:100 L2VPN L2:0x0:MTU-1500

BGP(9): 10.100.1.4 rcvd 1:100:VEID-10002:B1k-10000:VBS-50:LB-3000/136

PE2{EA{EVE-ID 10002, VBO = 10000, VBS =50, LB =3000@&¥IA=FH,

PEXEZIIPE2RHEE , HAPE1BKE , BERALBE(LB + VBS - 1)m10000% (10000 + 50 -
1)= 10049,

PEIXEREVBORAEHEEHE RN, Hit , FEERBPEIBLEHNEHEMREPE2MVE-ID, fTER
VBO <= VE-ID < VBO + VBS, #E44ld , 1000 <= 10002 < 1000 + 50 , EF2EMN., Hit

, PE1EEEE —EAHNERRRIMPE2NBHEEMNVE-ID, &7 EEPE2NMRER , PE1#
BRI EPE2E. — BRI M INBGPE ., PE1IREMEAFHAIVBO 10000,



BGP(9): update formatted for 1:100:VEID-1001:B1k-10000:VBS-50:LB-10053/136
VE ID 1001 VE Block Offset 10000 VE Block Size 50 Label Base 10053 /136
BGP(9): (base) 10.100.1.4 send UPDATE (format) 1:100:VEID-1001:B1k-10000:
VBS-50:1L.B-10053/136, next 10.100.1.1, metric 0, path Local, extended
community RT:1:100 RT:32:64 L2VPN L2:0x0:MTU-1500 L2VPN L2:0x0:MTU-1500

¥ APE1,VBOA10000,VBSA50,LBA10053, MEPE2R A AVBO <= VE-ID < VBO + VBS, EAR
57 | 10000 <= 10002 < 10000 + 50 , EERIEFEM, PE2RLARRBPE1RFERH[10053 -
10102 ZEZE—EEHER, tRMER , PE1A T EEPE2MHE T —EHERR , W EX T MF
BGPEFEE,

AR AOEENL, PE2REIRBEBPEIMWBBGPER . WEHEFLITHE : VE-ID 1001,VBO =
1000,VBS = 50,LB = 10000,

PE2 ZFIPE1HIVE-IDEPE2IM A EH R . PE1?sERVBO <= VE-ID < VBO + VBSH,
10000 <= 1001 < 10000 + 50, {EBEME , PE2ISEEE —BBGPES , A% — AL EHLR
[3053 - 3102] , KA BHMPE1IVE-ID 1001 , EARPE1sHZERVBO <= VE-ID < VBO + VBSH,
100<= 10 01 < 1000 + 50,

BGP(9): 10.100.1.4 rcvd UPDATE w/ attr: nexthop 10.100.1.2, origin ?,
localpref 100, metric 0, originator 10.100.1.2, clusterlist 10.100.1.4,
extended community RT:1:100 L2VPN L2:0x0:MTU-1500

BGP(9): 10.100.1.4 rcvd 1:100:VEID-10002:B1k-1000:VBS-50:LB-3053/136

FEFERER
T RPE1EENMEFENFEER -

PEl#show bgp 12vpn vpls rd 1:100 ve-id 1001 block-offset 1000
BGP routing table entry for 1:100:VEID-1001:B1k-1000/136, version 2
Paths: (1 available, best #1, table L2VPN-VPLS-BGP-Table)
Not advertised to any peer
Refresh Epoch 1
Local
0.0.0.0 from 0.0.0.0 (10.100.1.1)
Origin incomplete, localpref 100, weight 32768, wvalid, sourced, local, best
AGI version(0), VE Block Size(50) Label Base(10000)
Extended Community: RT:1:100 RT:32:64 L2VPN L2:0x0:MTU-1500
rx pathid: 0, tx pathid: 0x0

PEl#show bgp 12vpn vpls rd 1:100 ve-id 1001 block-offset 10000
BGP routing table entry for 1:100:VEID-1001:B1k-10000/136, version 4
Paths: (1 available, best #1, table L2VPN-VPLS-BGP-Table)
Not advertised to any peer
Refresh Epoch 1
Local
0.0.0.0 from 0.0.0.0 (10.100.1.1)
Origin incomplete, localpref 100, weight 32768, wvalid, sourced, local, best
AGI version(0), VE Block Size(50) Label Base(10053)
Extended Community: RT:1:100 RT:32:64 L2VPN L2:0x0:MTU-1500
L2VPN L2:0x0:MTU-1500
rx pathid: 0, tx pathid: 0x0

B, MEPERARESTEBNAFT IR , ESEUSEPESEMEBGPER. MRABHZ
PEREMHBZHRATEENBES R , AIBGPEMNBESREE R,

www.cisco.comi® : "Hl%l |, VE-ID#RSRFS ( @11, 2. 35501, 502, 503 ) RRHFH , BAVE-
IDREEM ., fREEAR (70100, 200, 300 ) BRFHH , RATCRTEEN. |



//www.cisco.com

1, 2, 35501, 502, 503 E—ERFIREEHT K NS EPERHBBF/RIAFTEFE—EL2VPN
VPLSFH., EHE={ERHI(100, 200, 300)F , BEPEXEFELEL2VPN VPLSFH., HRIEE
BET MRZAKNVEEHE  BRABEBLETNFTEHHEERRK. B2, RE (EE8 ) ZBHNEEDN
REB K,

HiEH

IR BGPH X 825 (RR)FITHE B THBMERFC 4761 , BlEEXXERFC 4762 , BIRREEE 455
FYBGP neighbor x.x.x.x prefix-length-size 2/ 85 < , 2t —REF AT AR RRFC 47616 A H
BGPE#i,

FEHBEMMUTHNREGEE, Cisco IOSHBEM T "draft-ietf-I2vpn-signaling-081 BER , &
RERMRARFC 6074, EFFEENREBUA1BUTE , MURAENRTRE.

RFEC 6074528 E S AR (L2VPN)HAVFHEL, HEHRMETEFBCPHBHRNNLRIFER K
ERA2EMTHE, 2R TIEREFARRSOUTHENTE.

RFC 6074 "BGP-ADFIVPLS-BGPE &M |, WET7EIZREA :

"BGP-ADFIVPLS-BGP [RFC4761]1E A EKIAFI/SAFI, ZEFEBGP-ADKIVPLS-BGP7F | 4%
AFERANLRIEEEARZ ISR,

BGP-AD NLRI®NLRIRE & 12{@ 7t , EE2E8EM THNRDMAE M TERVSI-ID, VPLS-
BGP [RFC4761]E 174 TANLRIRE ., Htt , BGP-ADW B IR %A Z R KA 1242 TTAERINLRI,

I RRR L& Bneighbor x.x.x.x prefix-length-size 2i5 + , BIBGP#METE/E , MRRAEREM{L
REA1EMTE, HEANBETRERR:

$BGP-3-NOTIFICATION: sent to neighbor 10.100.1.2 3/10 (illegal network) 1 bytes FF
$BGP-4-MSGDUMP: unsupported or mal-formatted message received from 10.100.1.2:
FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF O005E 0200 0000 4780 OE1C 0019 4104 0A64
0102 0000 1100 0000 0100 0000 6427 1227 1000 3200 BB80 4001 0102 4002 0080 0404
*Feb 15 12:14:11.561: %BGP_SESSION-5-ADJCHANGE: neighbor 10.100.1.2 L2VPN Vpls
topology base removed from session BGP Notification sent

*Feb 15 12:14:11.561: %BGP_SESSION-5-ADJCHANGE: neighbor 10.100.1.2 IPv4 Unicast
topology base removed from session BGP Notification sent

B AHREPERR AR L

$BGP-3-NOTIFICATION: received from neighbor 10.100.1.4 3/10 (illegal network)
1 bytes FD

BEEEBRNRRR , ECisco IOSKEHHWBCGPEHBRBANRKER Y , RERUA1MTE.

R & #&neighbor x.x.x.x prefix-length-size 2Gn S MERRL |, BIF @ RBA,

router bgp 1

neighbor 10.100.1.2 remote-as 1

neighbor 10.100.1.2 update-source Loopback0
1

address-family 12vpn vpls

neighbor 10.100.1.2 activate

neighbor 10.100.1.2 send-community extended


http://tools.ietf.org/html/rfc6074

neighbor 10.100.1.2 prefix-length-size 2
neighbor 10.100.1.2 route-reflector-client
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