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C}HZ Internet Engineering Task Force EAE XA,

- RFC 4762 LDP(Label Distribution Protocol)& Al-&35t= VPLS(Virtual Private LAN Service)&=
VPLS(Martini2gt 1 = )0d| CHEt LDP(Label Distribution Protocol) Al 1232 A& 3504 BGP At
S dAag dEELICH
- RFC 4761 VPLS(Virtual Private LAN Service) Using BGP for Auto-Discovery and Signaling2
VPLS(Kompella2t L& &) CiEt BGP Ats A4 2l BGP 413 %{2|E AdE g LICY.
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http://tools.ietf.org/html/rfc4762
http://tools.ietf.org/html/rfc4762
http://tools.ietf.org/html/rfc4761
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L2VPN(Layer 2 Virtual Private Networks) VPLSO]| CHEt BGP HI0|E = AFI/SAFI 25/652 A% E
LIct. o] &4 {U2|= BGP7H OPEN HIAIX|E & E m &4 FLict

VPLS ID % MPLS Zl|0|&

MEAIEIZE 3= NLRIE VPLS ID 2 MPLS tlo|E EEof| CHet MEE EQELICI AT &

Z0|E 194I0|E lL|C}.

| Route Distinguisher (8 octets) |
| VE ID (2 octets) |
| VE Block Offset (2 octets) |
| VE Block Size (2 octets) |

| Label Base (3 octets) |

RD(Route Distinguisher)= VPLS2| IDQ+ £+210| Qd&LICH.

& 11:Cisco 10S 2! Cisco NX-OS AZE Q0| 230 EE PE 2tREE S35 VPLS £
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st HE = HF AL HZE|H BGP OI0|E0] &% 77 LIE| 'Layer2 Info Extended
Community'2 213 2/ L|CHZ{2 0x800A0|H CS 1+ 2ol 13 Y ELICH.

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

| Reserved (2 octets) |

01234567
ottt —t—t—+—+

| MBZ |c|s| (MBZ = MUST Be Zero)
Ol|& 7Ix] 2jO|
C 1 VvPLSsm{Z!o| o| PEZ T™&E i Ao{ Ero{7t R{0{oF EFLICH.
0 VPLS mjZ!0| Ol PEZ &= B2 &|o{ Eho{7} gdooF ErL|ct.
S 1 VPLSI{ZIO| O| PEE TESE M = E1|°'°| At ME S ALEdHOF BLICH
0 VPLS W{Z!o| ol PEZ M&E M Zai|e| =&t HE S AEsHX| ehotof gfLct,

BGP YCl|0|£0i 2ZEl RT(Route Target) = AU&LICHRTE MPLS L3VPNZF SYE H4e2
L2VPNOIAM 7tX 27| 2 LHE LH7|E FNo4gtLCt.

PE2#show bgp 12vpn vpls all

BGP table version i1s 264, local router ID is 10.100.1.2

Status codes: s suppressed, d damped, h history, * valid, > 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: 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:Blk-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 list: 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

ME Cisco I0S AZE Qo] 74

CF=2 2 Cisco 10S AT E Qo A9 of|lL|C}.

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
|



router bgp 1

bgp log-neighbor-changes

neighbor 10.100.1.4 remote-as 1

neighbor 10.100.1.4 update-source Loopback0

1

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 1ldp
exit-address-family

to|lg ES

stLto| PE 2F*E{7 stLt o|& ol Bilo|g 252 Fdlof FLICLE0lE E52 25X MPLS
cllolE ’é!%.*OIEH 74 PE 2HE{0lM Lol 27 vC Bllo|E 2 MEYStT| @ls AFS & LICH A &l
Olg2 =24 X HAPEEIR E1 ZF PWoll ArE-ElLICH(PE EHRE{E 0% MMoiM dHE CHZ 0
&Lch)

Y
o
o
i
i
iy
o -
o
!
ot
>3

Zt PEO]| VE-IDE F4d8H0F BfL|Ct.VPLS =M@l LHoI A PE Bt RE{E AldstL|C}.

VBS(VE Block Size)._ ololg 252 37|0|H 7|22 10]LICt. 've range'7t T EE B Y
ZrlLICh 've range'E [11 -100]2 Tt E = Ql&LICH

Label Base(LB)E O] VPLS = H|IQloil AFEE PE 2HRE{0IM o2& 4= = AHS 7Hs8H glolg &
ol X |Hmf 2|o|= ZHLIc.

VBO(VE Block Offset)= PE 2tE{0{ A 0{2] Bll0|2 EE2 HMalof 5t B AL =M g}
lLIctvBOE CHE S4|2 2 A &HELICHVBO = RND(VE-ID/VBS) * VBS

CHZ2 Al of Lch.

. VBS =8 & VE-ID = 29! 32 VBO = RND(2/8) * 8 = 1
- VBS = 8, VE-ID = 202! Z< VBO = RND(20/8) * 8 =16
. VBS =50 & VE-ID = 1990|™ VBO = RND(199/50) * 50 = 150
- VBS =50 & VE-ID = 10020|™ VBO = RND(1002/50) * 50 = 1000
4 PE 2tE{0] 1 E|= 80| E52 {LB,LB + 1, ?, LB + VBS - 1}.20]
VBSE HO|ELICH =82 LBO|AM A|ZH504 (LB + VBS - 1)E2 & LCt.
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router bgp 1

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
T Zhod| cHEh AL c.

. VPN IDE 10022 F4ELICt

- RD7} BA|Mo 2 1 4E|X| ot = 8 RDE [ASN:vpn id]oll A 7kX{ZLICH0{7|, RDE 1A| 1002
L|ct.

K IIIUHE LT | A2 cHa 2 32:64Q1LICH

. LB= [10000 20000] H<{o| gt Llct.LBo| M5t Zf2 VBSOHIM AHE ZE Blolg2 =8
& oOtE SE5| 2 M8 7tstt ¢ 24 tllol2 X Him & Eof et Eak&uct

- VE-IDE 10012 FELICh.

. VBSE 5022 RA=L|CH.

. VBOE Ct21} Z-o| AAHEILICEVBO = RND(VE-ID/VBS) * VBS EE= RND(1001/50) * 50 =
1000 L Ct.

oflol= &l &el

show mpls label range BHEE ALE5t04 &i|0|2 HYIE =T = U&LICH

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

ZSHEE 7|2 dlo|Z H7t U2, mpls label range BB = BHAY = l&LICH

cllo|& &l
show mpls forwarding-table &2 AI-835t04 LFIB(label forwarding information base)0llA{ £t 20|
£ E5oi cisl AA ALSE E1|0|%% Eolg &= gLct

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) O drop

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

2

10048 No Label 1bl-blk-id(1:48) 0 drop

10049 No Label 1bl-blk-id(1:49) 0 drop

10050 Pop Label 10.100.1.4/32 0 Et1l/0 10.1.1.4

ol ool M 24 2t2E{Ql PE12 El|lolE =501 Ciell 50712 24 &f|o[E &S o R &LICH bl- bIk-
id(1:0)' 52| X Hmj cllolE S Al8st= =5 D2 11t 25 QAEHA 02 Q|O[ELICHOl &
o| otx|9f g|o|=2 ellolE 10049 L.

SiE 2 glol2oll chall MHE PW7t e B LFIBL| 'Outgoing' @/E{T| 0| A & 'drop' & LICHPW7F
MAEl AL 'Outgoing' 2/E{T| 0| A= 'none point2point' & L|C}.

dlolg 25§ &2



'service internal'O| 7+ El 32 show mpls infrastructure Ifd block-database summary W& AlE
sto £ E o= Z = i—.* Olgh = U&LCt.

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

LBE 10000LIC}. O] ool M Blo]E EZ 2 LBOIA] (LB + VBS - 1) EE= 100000414 (1000 + 50 -
1) = 100497t K| L}

F0 HFA Fel

show bgp 12vpn vpls rd 1:100 WS AIE

A
el
4n
>
i
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o
ok
4>
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>
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tod 224

ofr

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 ?

HFALE RIS 271

O] HFAHE AtAM|S| £24™ show bgp I2vpn vpls rd 1:100 ve-id 1001 block-offset 1000 WEE ALS
2 LICENLRI(BIk-1000)0ll M & == Ql= VE-ID ¥ 2l|lo|§8 E5& RI-EF LI

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, 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

NLRI= 1:100, VE-ID 1001, VBO 1000, VBS 50, LB 10002 E04{&L|Ct.

Layer2 Info Extended A/ LIE|= Ct& HEE ER&LICH

. HEs FE2 19(VPLS) L.
ZAEE £213:C = 0(Control Word= M3t K| 2fotok &);S = o(=a el =&t ™E 818)

. MTUE 15009/ LC}.
RT &% 7R LUE[E ot HEIF Q&L



- RT 1:100
- RT 32:64

3712 vBS(M10)E 37|17 Bteo 2 2Z gj|o|E0| FHIE|X| ek&LICh.

BGP G| 0|E H|A[X[o]A Bllo|E 5 &E, &4 I XE]

2Z4 PE 2} LE{7} L2VPN VPLS XS Al/E 0] Eg i 2t ¢
O|2 2 AIE35t7| {al sHE H oM stLt2| Bllo|8e MEisie{n AIEoHOI: grLiCt.
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. ¥74 PE 2t E{0f| Eolf7} Y A3tE CHE L2VPN VPLS S A7t 22 PE 2t Eof o3 1
2 m7kx| 7|cHR ChS S B0l ES0iM CHE 7 ve Bilojgg MEistad T ot
PE10| O|™ ZiZ|ago|Me| 2Z PEO|T PE27} O| ZiZ|Z 80| ¥z PEEtT 7HH &L Ct,

12vpn vii context one

vpn id 100

autodiscovery bgp signaling bgp
ve id 1002

ve range 50

|

mpls label range 3000 60000

PE2:BGP O|O|E =4l

PE2E= PE10{ A O] BGP YO|0|EE £ AlgtLICE.

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:dlo|& & 7|

PE2= PWO{M PE10{ CH8H &4 VvC HIO|EZ AI2E £ Q= Bjo|E & &olof & L|Ct.

PE2= THA{ VBOZF ZAL|1dy|0|M 2| LHoi| U= K| &lsloF & LICHPE2E A4 VBO <= VE-ID <
VBO + VBSE Al&735l04 PE10{ A gﬂort 2 2]oi CHSH VE-IDE & QlEL|Ct. 0] B 1000 <=
1002 < 1000 + 500|222 PE27} A E§rL|C}.

O3 Chg PE20IM HZE vC Bllo|2 8 MEdsl of & LICH S PEMIAM AF& & VC(demultiplexer) &



O|E2 (LB + VE-ID - VBO)Z H|4HEL|CE.

O|™ MF A0 A LBE 100000|1 VBOE= 1000Q/LICt.VE-IDE PE22| IDO|H 1002 L|C}.IT} 2} Ad
PE2E dIO|E(LB + VE-ID - VBO) = (10000 + 1002 - 1000) = 10002 ME4StL|C}

0|E & Q1352474 show I2vpn vfi name one XS AFE &LICE

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
pseudowirel 00002 10.100.1.1 1001 3101 10002 Y
PE2:PE10]l SAI ELH7|

O ChE PE20IM HFALE PE10]| S ELICH

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 1list: 10.100.1.4
rx pathid: 0, tx pathid: 0x0

PE1:gO|E 37|

PE12 O|F| 2171 PEOIH PE20Hl CHEF PW| #4174 VC BIOIE 2 ALSE 4 2l Bl0lE2 &rotof &
Lict,

PE12 HX{ VBOZI ZAL|2&|0|M | Lol LU= = elatof & LICHPE12 A& VBO <= VE-ID <
VBO + VBSE At835t0{ PE27} 3 11 8 & 2fofl CHal VE-IDE & QIEFLICH 0] B 1000 <= 1001 <
1000 + 500|222 PE10| AAZ&%L|Ct.

O ChE PE10IA 23 VC Blol= & M=l oF ELICH # PEMIM AHSE VC(demultiplexer) Eil
O|E2 (LB + VE-ID - VBO)E Z|AHELICY.

0| HF AtolA{ LBE 31000|2 VBOE 1000 LICHVE-IDE PE12| IDO|H 1001 L|Ck.ITH2FA
PE12 il0|€(LB + VE-ID - VBO) = (3100 + 1001 - 1000) = 31012 ME4gtL|C}.

O|E &/2I5l244 show 12vpn vfi name one A E AL &FLICEH

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
pseudowirel00002 10.100.1.2 1002 10002

27} gl B

PEl#show mpls l2transport vc detail

Remote Label
3101

Local interface: VFI one vfi up

Interworking type is Ethernet

Destination address: 10.100.1.2,
Output interface: Etl/0, imposed label stack {17 3101}
Preferred path:

not configured

VC ID:

100, VC status: up

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:

Signaling protocol: BGP

Status TLV support

LDP route watch
Label/status state machine

(local/remote)

02:06:08

Not Applicable
Not Applicable
established, LruRru

Last local dataplane status rcvd: No fault
Last BFD dataplane status rcvd: Not Applicable
Last BFD peer monitor status rcvd: Not Applicable
Last local AC «circuit status rcvd: No fault
Last local AC «circuit status sent: No fault
Last local PW i/f circ status rcvd: No fault
Last local LDP TLV status sent: Not Applicable
Last remote LDP TLV status rcvd: Not Applicable
Last remote LDP ADJ status rcvd: Not Applicable

MPLS VC labels:
Group ID: local

MTU: local 1500,

Control Word: Off
Dataplane:

SSM segment/switch IDs:

VC statistics:

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

local 10002, remote 3101

0, remote 0
remote 1500

819574097

receive 0,
receive 0,
receive 0,

(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

50, App-Key type

App-Key entries:

l2ckt (1) 10000
l2ckt(2) 10001
12ckt(3) 10002
l2ckt(4) 10003
l2ckt(5) 10004
l2ckt(6) 10005
1l2ckt(7) 10006
12ckt(8) 10007
12ckt(9) 10008
12ckt (10) 10009
l2ckt(11) 10010

AToM PWID



12ckt(12) 10011
12ckt(13) 10012
12ckt(14) 10013
12ckt(15) 10014
12ckt(16) 10015
12ckt(17) 10016
12ckt(18) 10017
12ckt (19) 10018
12ckt (20) 10019
12ckt(21) 10020
12ckt(22) 10021
12ckt(23) 10022
12ckt(24) 10023
12ckt(25) 10024
12ckt(26) 10025
12ckt(27) 10026
12ckt(28) 10027
12ckt (29) 10028
12ckt (30) 10029
12ckt(31) 10030
12ckt(32) 10031
12ckt(33) 10032
12ckt(34) 10033
12ckt(35) 10034
12ckt(36) 10035
12ckt(37) 10036
12ckt(38) 10037
12ckt(39) 10038
12ckt (40) 10039
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 vii 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

Local dataplane status received
BFD dataplane status received
BFD peer monitor status received
Status
Status
Status
Status
Status
Adjacency status of remote peer

Bindings

received from access circuit
sent to access circuit
received from pseudowire i/f
sent to network peer
received from network peer

Parameter Local
Label 10002
Group ID 0
Interface
MTU 1500
Control word off
PW type Ethernet
VCCV CV type 0x32
LSPV [2], BFD/Raw [5]

BFD/Raw + sig [6]
VCCV CC type 0x07

Cw [1], RA [2], TTL [3]

Status TLV disabled
Dataplane:

SSM segment/switch IDs: 8195/4097 (used),
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

| +- Provisioned

| | +- Stale entry

v v Vv

OPS RD VE-ID VBO VBS

B e e Sttt R to—————— to—————— to——————
i YN 1:100 1002 1000 50

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

Provisioned

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

PWID:

established, LruRru
No fault

Not Applicable

Not Applicable

No fault

No fault

No fault

Not Applicable

Not Applicable

Not Applicable

Remote

1500
off
Ethernet
0x32
LSPV [2],
BFD/Raw + sig
0x07
Cw
N/A

BFD/Raw
[6]

[5]

(1], RA [2], TTL [3]

3

(1=1BGP/e=eBGP)
(Yes/No) ?
(Yes/No) ?

from iBGP peer 10.100.1.2

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

stLte| VFIo| CHal PE 2t E7F E18l= CHS L2VPN VPLS
S A

StLto| PEOY| A 3tLFS| VFI(virtual forwarding instance)Oll CHEH od2] gijole 82 &
A& LIt

HOF

ok

A
e

5

FII’

He|of| £5tX| et ¥ PEOIM Pwoil CHEH $42 2l

EQ| VE-ID7} EZ PEXIM Z 115} il
H 0| 7|42 VBO <= VE-ID < VBO + VBSQL|C}.
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O| AA7} Aluf5tH ¥4 PES| VE-ID7} HRIE Bloft&LICHHE PEE 24 PEMIM A HF
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%o o= 047|M AlSELICHPE10E 04T3| CHEI 22 7|S0] U&LICH

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

1

mpls label range 10000 20000

PE2 Zix|2jjo|M

O|A| PE201 VE-ID7} 10020| 1 O] x|z &|o|M 0| Rl&LCH,

12vpn vifi context one

vpn id 100

autodiscovery bgp signaling bgp
ve id 10002

ve range 50

1

mpls label range 3000 60000

Z7|clolg &5
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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 - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, c¢ 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

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 - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, c¢ 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 2

PE1 % PE2 Exchange

debug bgp 12vpn vpls updates BE S A& 304 PE1 2 PE2 W Et2 HE§ C+= show bgp 12vpn
vplsrd 1:100 BB E ALE5t0 MR WEE AEELICEH

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:Bl1k-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 wvpls-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:B1k-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 1l2vpn 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, * 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 ?
*> 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 ?

PE1 & PE2 n g 24
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PE1& HX{ PE20] = 7| BGP YC|0|EE & 2|L|C}.

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

O| Mol|o|EolE PE12| A2 o|Mof 2t NLRIZF A& ElL|C}

3 O PE12 PE20IM Z=7| BGP YHIO|EE F=4&lgfLC

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= VE-ID 10002, VBO = 10000, VBS = 50, LB = 3000 2/ 2 Z7| HFAE o gLct

PE12 PE10| 2|0|2 2£ LBOIA (LB + VBS - 1) = 100000{A4 (10000 + 50 - 1) = 100492 A|
A E|IRe D2 PE27 HEE Ho{Cle AE Ye{ELCt

PE12 VBO7| ZAx|22io|M™ &e| LHol RI=X| &FlatioF B LICH.I2tAM PE10IAM & 15t= 220l
CH3H PE22| VE-IDE = elaoF & Lct. A4t2 VBO <= VE-ID < VBO + VBS&ILICt. 0] F< 1000
<= 10002 < 1000 + 50. O|= At&lOf o} L|Ct. 2t PE12 PE22| B9 E Hl0{t VE- IDE =235t
7| I3l A Blole EE2 T&sHof gLICt PE22] 7| MO|0o|Eof CHEt SEH 22 PE1R2 AH§+
Z7| BGP YC||0|EE PE2Z2 E U5l X&stL|C} O|X PE1S 100002 A VBOE A8t L}

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

PE12| Z9 VBOE= 10000|T VBS= 500|1 LBE 100531LICH PE22| #1912 VBO <= VE-ID <
VBO + VBSRILICF.O| 22, 10000 <= 10002 < 10000 + 50, &PE2E PE10l 4 0l Al Bl0|8 &5
[10053 - 10102101 A 2474 Bilo|22 MEHE £ QI&LICH &, PE12 PE2E £87%17| QI8 M 20|
£ =258 FJtst F 712l BGP o*HIOIE HIAIXIE _‘?’_'x,'ﬂQL—IEL

ghol Yo OFEHIFRIQILICHPE2E PE10IAM =7 BGP YOIO|EE =4IELICH O] YOI0IE
ol= VE-ID 1001, VBO = 1000, VBS = 50, LB = 1000 Z{0| /& L|Ct.

PE2= PE12| VE-ID7} PE29| 7| 0| E 2t &7H HIE St 2 = lFL f PE1?s &QI2
VBO <= VE-ID < VBO + VBS EE= 1000 <= 1001 < 1000 + 50/L|C}. o|oi| CHEt 8EH S 2 PE2&
VE-ID 10012| PE1E€ &5t AHE—?— B0l =5 [3053 - 3102]2+ &7H O] & 'f'_'"KH BGP Cl0o|E
E HHLICH PE1s HAt= VBO <= VE-ID < VBO + VBS & 1000 <= 1001 < 1000 + 500|2 £

BGP(9): 10.100.1.4 rcvd UPDATE w/ attr: nexthop 10.100.1.2, origin 2,
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

HEA MR HE
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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

07| M 5 PE BIRE{0|E QIS E|X| &t B35 X|7H7} /e, 0|2
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BGP [RFC4761]2 17HIO|E NLRI ZO|& AtE & LICH.2tM BGP-ADL| 732 12HIO|EELCH 2
NLRIE F AlaHOF EFLICH"

RRO{| neighbor x.x.x prefix-length-size 2 B 0| g1 28 BGP QI3 C|HO|A 7} LIEHLEX| @t 2 H
RR2 ZO0| ZEE 1HIO|ERPt {AdgfL|Ct. 0| & &2 RRO| LIEHEf LICE.

$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

0| &2l PE 2t RE{0i| LIEFLLICE.

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

O|= Cisco 10S AL EQ|0{0{A BGP AtE HME MZ F2ist 32 Z0o| EE7} 1HIO|Eo|22
AH%I-L_||:|.
o H .

RRO{| neighbor x.x.x prefix-length-size 2 BH & =35t L Z 0| EA|E[X| et &LICEH

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