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27N

ol EMoiME 7|2 L2(Layer 2) VPN(L2VPN) EZ 2 X|of CH3H A& L|Ct. I:IX+ , MH|A, 7|5
oA HE 2oiF7| sl 7|22l o| & M Alst= ZW0| %%?JI—IEP REAMIE LHE 2 Cisco ASR
9000 Series Aggregation Services Router L2VPN and Ethernet Services Confiquration Guide,
Release 4.3.xE & XA AIL.

1. Point-to-Point 2! Multipoint AH|A

L2VPN 7|52 Point-to-Point & Multipoint MHIAZ MZE3tE 7|5 ME&LIC}.

1.1 ZRIE-R-EQIE AH[|A

Point-to-Point MH|AE 7|EXMo2 F e L E 7t0| M4 3|25 o EQ0|ESIER dlE ET}
Point-to-Point 132 E&l 21 HZAE A& EQL|C & AIO|EE 5= O AR E £ &
LIC}.
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f

AN Z F A= E Aoloi 042] 2R E7L /UE + UM
gF oded dAI7F Qg & A&LICH

StLtol 2t E 7L & QUE{H0|A 7ol 24 AEE +™E = J&LIcH
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Circuit Circuit

= 21 E 2ol & MPLS(Multiprotocol Label Switching) PW(pseudowire)7F 42 =& Q& LICH
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HE™M VPLSE A 83t0 EEEE =Y = &L

Access Full-mesh
Feseudowire Pseudowires

Hzts|2
2.1 ASR 9000 Ethernet Virtual Circuit

2.1.1 =41 QIE{H|0|& %]
AC(Attachment Circuit)ol| CHet 7|2 #&[2 CtE 1 Z &Lt

. L2VPN 7|0 M M 2|5t24™ 2transport 7| EE T/EEl QIE{H O|A0M THZE =4
L|Ct.
0| QIE{H| 0| A £ I2transport 0| QIE{H|O|A ZHT|ap|o|M REMM L ElE F QlE{H 0]
A £ Qlu 5] QAE{H O|A Foil 2transport 7/ E7F FEE|= 52 QAE{HO[AY &=
A& LLCt.
2 7 x| ZE|l= mfElel =4l QIEH
5t elEe{mo|A o LX[A|Z|Z7] ?laH C

i OF

ol
]

_

1. 2012 o= F 742l dot1q EH27}F e S LS F 7H2| dot1q EN2(802.1Q E'E
EE QnQ)E FME 52| QlE{Ho|A L UX|FLICE. 7+—°+ & 7bE 71 x| c
2. 50{2E= Zhdol= F 7HS| dot1q Ef 27} /2 H S Ut dot1q & BHmH Ef 19t = A EN



CHS

. 12transport 5t 2| IE{H 0| of2foll M A&t 7|2 24f S AHE5to] 7HE Z! YR

a0l s any2 7 &E 5H2| QIE{H 0| At UX[ELICEH

3. 5012 L2 Q0ll= dot1q EHZ7}F SHLHA Qlomd S U dot1q EHI X exact 7I9ER T
ME 5| QlE{mo|A QL YUX|FLICE.

4. 502 ZgYolle stLt 0|4t o] dot1q Ef 27t /2 dot1q Ei1 & stLtE TAE 6t
QIE{H| O|A 2 JX|FLICH

5. 5012 £ Z&|olE dot1q Ef27} ¢4 2 encapsulation untagged BHEo 2 T E & ¢
IE{H O|AQF U X|FLICH.

6. =4 T2 CHE 519 QUE{H o|A St LUX|SHK| 22 2 encapsulation default BES 2
T E 5t¢ QIE{H o|A QL UX|FLICH.

7. 54 TR CHE 519 QUE{H|0|A QN L X|SHR| k2B 2 [2transportol| CHEH + & E! 7|2
QIE{H|O|A Lt &IX/EfLIC

- EVC(Ethernet Virtual Connection) 222 AL&5tX| b= 7|E Bt RE0ME 5t QIE T O|A

ol AT VLAN Ef7} L2VPN 71501 o/ T &J7| Hol ZallelollA X A& LICH

. EVC QIZ2IE A2 3HE Cisco ASR 9000 Series Aggregation Services Router0i| A 7|£ &Fed

2 7|& i3 & E&sts AULICh 7|22t E +HstEdH rewrite BE S AFEELICH

. 22|X| =HI2loil BVI(Bridge Virtual Interface)7t & A< BVIE Ef17} @i BHRE|E QIET

olaol2z RE 4 EHZL7P Hz[o{ok ELICE RtAM[EH LIE2 BVI MM S R ESHAAL.

2 o8t 722 2o &= H 7HX| of L.
1. 7|8 o= VLAN Ef27t QI=X| o{2of #AHgl0| S 2™ ZENM $£AE 2 E ERfEE TS
ok st= AL ULICH 7|8 QIE{H 0]A0| M [2transportE 7 E Z2 e E2/M ZEOM

=48 ZE EefZ 0| L2VPN Z|soi ola TS ELICH.

interface GigabitEthernet0/0/0/2
l2transport

sy 712 QlE{mo|A 2| 5t QIE{H 0|AT /e B

3 |= |E-In1IOI £ ot QEm0]A T}
OfEStX| f 2 ZEf| S catch&LICH Ol= 7+E 21 %

_-IO
2

. HE QlE{H|o|A & 59| QIE{H| O|A = 12transportE FdE = JU&LICH.

interface Bundle-Etherl
l2transport

2 X|

E ot 2l 2/Em 020 ola DHEE|X| o2 Ef =Lt Y2 E|X| of 2 2 E EciE S D& E
Ct (ol 4 & X). i2transport 7| HEE 7|2 UE{H 0|A 0| MAH st QIE{H O of

X 1 5te| lEm o|A o|Foi & LICh

interface GigabitEthernet0/1/0/3.1 1l2transport
encapsulation default

Bl eie Zode UXIAIZ|EAH &3 e ois Zol|lde F-eLich

i

. 0424 5t¢| QIE{m|o|A Tt /e B &l QIEHO[AE &Qlst7| ls =& el ol CHat 7+
I.

& 71 LR EHAEE AgfLCt

interface GigabitEthernet0/1/0/3.1 1l2transport
encapsulation default



1

interface GigabitEthernet0/1/0/3.2 1l2transport
encapsulation dotlg 2

1

interface GigabitEthernet0/1/0/3.3 l2transport
encapsulation dotlg 2 second-dotlg 3

o| x| aeiolMollME CHE Atgoll RelstMAIR.

. 2|% VLAN Ei1 2 2 LHE VLAN Ef1 30| Rl= QinQ ZB|Y2 1, .2 = .3 52| /T O]
Ao UX|E = AUX|E 7W7_| Lx| & [EH+01| 3 5t OIEMIOIAOI%E* =HEILICH .39 Ef
-1 27HL 20' EH:- 17HI=IL_-I' _I_ 1O| EHj-jl' I:II\L EH:. 17H|=||:|' 7|L|L_.|'

- 2|5 VLAN B3 2 & LS VLAN Ei1 47} /{= QinQ ZEI™2 .2 59 AET 0|0 &
EILIC Z1£ 3 dot1q 2E dot1q ZBRS VLAN Ef1 228 Oj&E & QIX|EF QIE EjT 22
T OHEE £ U7 2 YLICEH QinQ =8| Y Ux|6tK| eteids 82 olXl 5(exact 7|HE
)% :._*_ol‘ﬁ!*l_?__

. Q|2 VLAN B2 30| /= QinQ =B .1 519 lE{H|o|AQ} & x|EFL|Ct.
- VLAN E{Z 27} Q= dot1q =R .2 51| QIE{H|o|A 2t YX|EFLICEH
- VLAN EfZ 30| /= dot1q ZR2 .1 512 QIE{Ho|A 9t Y X|EFLICEH

.QinQ Z&|0]| ot dot1q Z Bt Lx|5HEdH exact 7| HNEE AMSELICEH

interface GigabitEthernet0/1/0/3.2 l2transport
encapsulation dotlg 2 exact

O| ZAm|adio|Me HES| stLte| VLAN Ef27t I = h|et Yx|stE2 2 2|5 VLAN Ef1
7t 221 QinQ uEﬂO I+ A x|SHK| et &LICEH

. CDP(Cisco Discovery Protocol) I{Z! &= MST(Multiple Spanning Tree) BPDU(Bridge
Protocol Data Units)2t ZrO| E{ 17} X|H K| of 2 Z B Het UXIAIZ[24H e 27t XIEE[X|
A2 7IHEE AFSELICH

interface GigabitEthernet0/1/0/3.1 1l2transport
encapsulation default

1

interface GigabitEthernet0/1/0/3.2 1l2transport
encapsulation untagged

1

interface GigabitEthernet0/1/0/3.3 1l2transport
encapsulation dotlg 3

o| Zm|aeiolMollME CHE Ateol RelstMAIR.

- VLAN Ei1 30| /= Dot1q ZHI& E= 2|% Ei1 30| /= QinQ Z o2 .3 59 e
O|A Qb UX[EFLICEH

. 2 2 E dot1q EFE QinQ Z B2 .1 5t¢ QE{H 0|A 2t Y x|EfLICE

- VLAN Ef7t Qie ZB|el2 .2 59 @IEm o|AQt &X[ELICY.

. any 9/1—-/:'_ 9I'OIE;'I'EE Al'%éal- ¢ AA%I’lEI'

interface GigabitEthernet0/1/0/3.4 1l2transport
encapsulation dotlg 4 second-dotlg any



1
interface GigabitEthernet0/1/0/3.5 1l2transport
encapsulation dotlg 4 second-dotlg 5

&t¢| QIE{mH|0|A 42t 5 25 QinQ Z &Y P B2 4 X 58 URIAIZ &= UX|EF, 2Ot FAH%
O|22 55t¢ QlE{mo|aof Zeflo| &L/t 7hE 71 LRl F&IdLIch

8. VLAN E{l 12| HRIE AISE

1
20
I
L
n

interface GigabitEthernet0/1/0/3.6 l2transport
encapsulation dotlg 6-10

9. &% Hmi L= 5 M dot1q EH 20| CHEH o2d VLAN EH T 2f B = HRIE LIhEE + A&LICh

interface GigabitEthernet0/1/0/3.7 1l2transport
encapsulation dotlg 6 , 7 , 8-10
1

interface GigabitEthernet0/1/0/3.11 l2transport

encapsulation dotlg 11 second-dotlg 1 , 2 , 3 , 4-6 , 10
Z|cH 97l of gt LtEE = JU&LIch o B2 20 I ZRet A< CHE 5t9l Qe HolAo &E
afiof ELICt S 52| Zo|& £0|7| flsl H LHel k2 JEstELct

|2 FHLE

10. encapsulatlon dot1q second-dot1lqg BHE2 QinQ Z &2 Z=3}5tE= Cisco 0|22 2
£ 3 LHE Ef 20 Ethertype 0x81002 AtE & LICH 2Lt IEEEO] [tE2H, O|H E &
0x8100._ StLEO| VLAN EN17} 1= 802.1q ZRHIQUE O 2 of 2t x|o{of 5, O|C] EFLY
0x88a80| /= 22 EfIE QinQ ZR U822 A& E|0{of BLICE Ethertype 0x88a82] 2|
= |7 dotlad 7IYEE PAE 2 QlaLICH

interface GigabitEthernet0/1/0/3.12 1l2transport
encapsulation dotlad 12 dotlg 100

11. QinQ 2§ Ef10{ 7|Z Ethertype 0x9100 EE = 0x92002 AFE3I24™ QinQ 3t QIE{m0|A
9| & QlE{m|0|A of2Hoil A dot1q tunneling ethertype B2 A ELICt

interface GigabitEthernet0/1/0/3

dotlg tunneling ethertype [0x9100|0x9200]

!

interface GigabitEthernet0/1/0/3.13 l2transport

encapsulation dotlg 13 second-dotlg 100

Q| Ef19| ol EFRIS 0x9100 HE= 0x92000| 1, LIS Ef29] 0| Bt dot1q Ol E}
! 0x8100 LIC}.

12. =2l

|

ol &

rlo

A5 MAC FAE 7[R 5t9f QIE{H o|A0f EEE - AU&LICH

interface GigabitEthernet0/1/0/3.14 1l2transport
encapsulation dotlqg 14 ingress source-mac 1.1.1

2.1.2 VLAN =&

EVC 7|8t ESHE 9

N
M
ofn
fa}
rlo
4>
>
I3

il &oll VLAN Ef 2 & & Xlst= ZdLCH.



interface GigabitEthernet0/1/0/3.3 1l2transport
encapsulation dotlg 3

o] 9*EI:LE1IOIA._=|01IA-IE VLAN Ej1 30| = =4 dot1q = &Rl O] ME1|°'OI ME = 0 VLAN Ef1
2 S X[LCt 2|8 VLAN EHILB 2 L2 El1 1002 7I% E0{2= QinQ =82 Zd|o| ™
EFE' [[H = EjOE B445HX| &1 S K| L},

de{Lt EVC QIZ2IE A5}
S} cc

ewrite @O 2 EjOE X&te 4~ Qoo 2 £ Al VLAN Ef1 AEH
ofl Ef2E EHA(XI7H), BEt g UEL

gl (
EE FA(FTHE 4 9
chee % 7hx| oflRLict.

- pop 7I¥EE AI35IH E0{2 & dot1qg ZHIYMIM QInQ Ef2E MHE = U&LICH CHS of
olM= E0{2= QinQ =2 .=.9_| o= Ef3(13)& M 7{3tT dot1q EHZ(100)7F {loil Rl= =&l
Ug I ELct

interface GigabitEthernet0/1/0/3.13 1l2transport

encapsulation dotlg 13 second-dotlg 100

rewrite ingress tag pop 1 symmetric

HE2 & ciax™eld|, ol= 2% Efa(13)7t elad|as Lo 2 HUYE|T o|adAa W2 £
AIEl2 o|O|§tct.

0

. translate 7/} =E& A3t SHLE &£
g £ U&Lch

F el =M el E st EE 5 7Hel M Ef 12 CHA|

rir

RP/0/RSP0O/CPUO:router2 (config-subif) #interface GigabitEthernet0/1/0/3.3
l2transport

RP/0/RSP0O/CPUO:router2 (config-subif)# encapsulation dotlg 3
RP/0/RSP0O/CPUO:router2 (config-subif) #rewrite ingress tag translate ?
1-to-1 Replace the outermost tag with another tag

1-to-2 Replace the outermost tag with two tags

2-to-1 Replace the outermost two tags with one tag

2-to-2 Replace the outermost two tags with two other tags
RP/0/RSP0O/CPUO:router2 (config-subif) #rewrite ingress tag translate 1-to-1 ?
dotlad Push a Dotlad tag

dotlg Push a DotlQ tag

RP/0/RSP0O/CPUO:router2 (config-subif) #rewrite ingress tag translate 1-to-1
dotlqg 4

RP/0/RSP0O/CPUO:router2 (config-subif) #show config

Building configuration...

1l TOS XR Configuration 4.3.0

interface GigabitEthernet0/1/0/3.3 l2transport

encapsulation dotlg 3

rewrite ingress tag translate 1-to-1 dotlg 4 symmetric

|

end

symmetric 7= X[HEl= Yt ZEOIEE XIS 2 FIHELICH

to

- push Z/@/EE ME35tH S04

ok

£ dot1q Z2|&0ll QinQ E{2 & FI7HE + U&LICH

interface GigabitEthernet0/1/0/3.4 1l2transport
encapsulation dotlg 4
rewrite ingress tag push dotlg 100 symmetric

QI QinQ EN1(100)7 dot1q EfL(4)2 e =HAl Z3j|ofl FIHEICH o|2#|A wEoME QinQ



B2 7F ErdELict

2.2 Cisco 10S XR HIEVC 2}E| S&(CRS X XR12000)

H| EVC Z31Z0lM VLAN Y x|E {8t FE encapsulation 7| EE AF&5FXA] E&LICEH

RP/0/RP0O/CPUO:routerl#config

RP/0/RP0O/CPUO:routerl (config) #int gig 0/0/0/2.3 l2transport
RP/0/RPO/CPUO:routerl (config-subif) #dotlg ?

vlan Configure a VLAN ID on the subinterface

RP/0/RPO/CPUO:routerl (config-subif) #dotlg vlian ?

<1-4094> Configure first (outer) VLAN ID on the subinterface
RP/0/RPO/CPUO:routerl (config-subif) #dotlg vlan 3 ?

<1-4094> Configure second (inner 802.1Q) VLAN ID on the subinterface
any Match frames with any second 802.1Q VLAN ID

RP/0/RP0O/CPUO:routerl (config-subif) #dotlg vlan 3 100
dot1q EE £ dot1ad W0l X|HE TE EfI1E HHsts SEEH 75822 VLAN E{1 X528 3
A& = glgLct o] 2 J7|2Mo 2 -2 2 rewrite WO gi&LICH

3. XQIE.R.XO|E MHH|A

Nk
O] MMoi| AFEE HZof CHEH REMEH LIS S 7IMedH HE T3 S5 14 MB)2 A
25tAAI2
OIR2E QEZZE E(5E 172 M8)2 S show HAS X|HELICI show T £2do| &
Mg Hi{H ol RFE QIEZZ|E E2 AFSEHLCH

3.1 24 A3

3.1.1 & 2lE{H|0|&

712 EEZX|= F 7|2 QBT 0|A Zto| 2 m&F edZAQlL|C}.

==

couterl @Gi o/0/0,1 Gi 0/1,/041 Te 0/0f 042 Tel/0/0/3 e S
’ﬂ"tta':h route r2 ’ﬂ"tta':h
Circuit Circuit

Router2= Gi 0/1/0/10|M =AIEl 2 E ECHEIE 71X{2H M Te 0/0/0/32 2 ME5t7HLE 1 BHCHE ™
=Erict


//tools.cisco.com/Support/CLILookup/cltSearchAction.do
//tools.cisco.com/RPF/register/register.do
https://www.cisco.com/cgi-bin/Support/OutputInterpreter/home.pl
//tools.cisco.com/RPF/register/register.do

0| EEZX|0|ME router1t router30| 23] SH-F.8H F|0[E 2 A& 5t= W&A{H £ 0|X|Et,
router27} AX|Z TenGigE2} GigabitEthernet OIEMIOIA Zhofl Mete|7| 2ol 2= X| ef&L ot
2t RE{2= 0| F QUE{H 0| A0 M 7%% A = A&LICH o E S0 ACL(Access Control
List)2 I 2 =2 EEiE ol HEfE Hot7HLE S & Metetr| flel & 8o ! E= HH
HS éml% £ A&Lct

7|8 Point-to-Point &} 9142 BFLE{20{ M 12transport2 T+ El F 72| 7|2 QIE{m| 0|A A}tO]|o]
T EL ot

interface GigabitEthernet0/1/0/1
l2transport

1

!

interface TenGigE0/0/0/3
l2transport

1

1

12vpn

xconnect group test

p2p p2pl

interface TenGigE0/0/0/3
interface GigabitEthernet0/1/0/1

router1 2! router30iM 7|2 QIE{H|O|A = CDP X IPv4 A2 M ELICE

RP/0/RP0O/CPUO:routerl#sh run int Gi 0/0/0/1
interface GigabitEthernet0/0/0/1

cdp

ipv4 address 10.1.1.1 255.255.255.0

RP/0/RP0/CPUQ:routerl#

RP/0/RPO/CPUO:routerl#sh c¢dp nei Gi 0/0/0/1

Capability Codes: R - Router, T - Trans Bridge, B - Source Route Bridge
S - Switch, H - Host, I - IGMP, r - Repeater

Device ID Local Intrfce Holdtme Capability Platform Port ID
router3.cisco.c Gi0/0/0/1 132 R ASRI9K Ser Te0/0/0/3
RP/0/RPO/CPUO:routerl#ping 10.1.1.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 10.1.1.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 2/8/32 ms
Router12 router32 CDP U|O|HZ ZtF5tH & 2HE{7F 2 4?=:' El Zd%{™ 10.1.1.2(router32]
QIE{H|O|A FA)E pingE & U&LICH

EF2RE{ 20l 2 M E 5+ QE{HO|ATF 22 2 dot1q 5+l QIE{H O|A T} BHRE{ 11+ EHRE] 30|
THE B2 VLAN E{7} e =4l Za|do| RHSAH &S ELICH

RP/0/RPO/CPUO:routerl#sh run int gig 0/0/0/1.2
interface GigabitEthernet0/0/0/1.2

ipv4d address 10.1.2.1 255.255.255.0

dotlqg vlan 2

RP/0/RP0/CPUO:routerl#ping 10.1.2.2



Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 10.1.2.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 2/3/5 ms

router10{ M router32 £ 10,0008H2| ping2 =& 8t 0= show interface ! show I2vpn H&E S Al
&35t04 &t ACOI A router27t == 418t ping 20| CHE ACHIM ME K| ping SEO| B S =
SUSHAH M= =8 & 5= U&LCt.

RP/0/RSPO/CPUO:router2#sh int gig 0/1/0/1
GigabitEthernet0/1/0/1 is up, line protocol is up

Interface state transitions: 1

Hardware is GigabitEthernet, address is 0024.986c.63fl1 (bia 0024.986c.63fl)
Description: static lab connection to acdc 0/0/0/1 - dont change
Layer 2 Transport Mode

MTU 1514 bytes, BW 1000000 Kbit (Max: 1000000 Kbit)
reliability 255/255, txload 0/255, rxload 0/255

Encapsulation ARPA,

Full-duplex, 1000Mb/s, SXFD, link type is force-up

output flow control is off, input flow control is off
loopback not set,

Last input 00:00:00, output 00:00:00

Last clearing of "show interface" counters 00:01:07

5 minute input rate 28000 bits/sec, 32 packets/sec

5 minute output rate 28000 bits/sec, 32 packets/sec

10006 packets input, 1140592 bytes, 0 total input drops

0 drops for unrecognized upper-level protocol

Received 0 broadcast packets, 6 multicast packets

0 runts, 0 giants, 0 throttles, 0 parity

0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
10007 packets output, 1140832 bytes, 0 total output drops
Output 0 broadcast packets, 7 multicast packets

0 output errors, 0 underruns, 0 applique, 0 resets

0 output buffer failures, 0 output buffers swapped out

0 carrier transitions

RP/0/RSPO/CPUO:router2#sh int ten 0/0/0/3

TenGigE0/0/0/3 is up, line protocol is up

Interface state transitions: 3

Hardware is TenGigE, address is 0024.98ea.038b (bia 0024.98ea.038b)
Layer 1 Transport Mode is LAN

Description: static lab connection to putin 0/0/0/3 - dont change
Layer 2 Transport Mode

MTU 1514 bytes, BW 10000000 Kbit (Max: 10000000 Kbit)
reliability 255/255, txload 0/255, rxload 0/255

Encapsulation ARPA,

Full-duplex, 10000Mb/s, LR, link type is force-up

output flow control is off, input flow control is off
loopback not set,

Last input 00:00:00, output 00:00:06

Last clearing of "show interface" counters 00:01:15

5 minute input rate 27000 bits/sec, 30 packets/sec

5 minute output rate 27000 bits/sec, 30 packets/sec

10008 packets input, 1140908 bytes, 0 total input drops

0 drops for unrecognized upper-level protocol

Received 0 broadcast packets, 8 multicast packets

0 runts, 0 giants, 0 throttles, 0 parity

0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
10006 packets output, 1140592 bytes, 0 total output drops
Output 0 broadcast packets, 6 multicast packets

0 output errors, 0 underruns, 0 applique, 0 resets

0 output buffer failures, 0 output buffers swapped out



0 carrier transitions

RP/0/RSPO/CPUO:router2#sh 1l2vpn xconnect group test
Legend: ST = State, UP = Up, DN = Down, AD = Admin Down, UR = Unresolved,
SB = Standby, SR = Standby Ready, (PP) = Partially Programmed

XConnect Segment 1 Segment 2
Group Name ST Description ST Description ST

RP/0/RSPO/CPUO:router2#sh 12vpn xconnect group test det

Group test, XC p2pl, state is up; Interworking none
AC: TenGigEO0/0/0/3, state is up

Type Ethernet

MTU 1500; XC ID 0x1080001; interworking none
Statistics:

packets: received 10008, sent 10006

bytes: received 1140908, sent 1140592

AC: GigabitEthernet0/1/0/1, state is up

Type Ethernet

MTU 1500; XC ID 0x1880003; interworking none
Statistics:

packets: received 10006, sent 10008

bytes: received 1140592, sent 1140908

RP/0/RSP0O/CPUO:router2#sh 1l2vpn forwarding interface gigabitEthernet 0/1/0/1
hardware ingress detail location 0/1/CPUO

Local interface: GigabitEthernet0/1/0/1, Xconnect id: 0x1880003, Status: up

Segment 1

AC, GigabitEthernet0/1/0/1, Ethernet port mode, status: Bound

Statistics:

packets: received 10022, sent 10023

bytes: received 1142216, sent 1142489

packets dropped: PLU 0, tail 0

bytes dropped: PLU 0, tail 0

Segment 2

AC, TenGigE0/0/0/3, Ethernet port mode, status: Bound

Platform AC context:

Ingress AC: Local Switch, State: Bound

Flags: Remote is Simple AC

XID: 0x00580003, SHG: None

Ingress ulDB: 0x0003, Egress ulDB: 0x0003, NP: 3, Port Learn Key: 0
NP3

Ingress ulDB:

Flags: L2, Status

Stats Ptr: 0x0d842c, uIDB index: 0x0003, Wire Exp Tag: 0

BVI Bridge Domain: 0, BVI Source XID: 0x01000000

VLAN1l: 0, VLAN1l etype: 0x0000, VLAN2: 0, VLAN2 etype: 0x0000
L2 ACL Format: 0, L2 ACL ID: 0, IPV4 ACL ID: 0, IPV6 ACL ID: O
QO0S ID: 0, QOS Format ID: O

Local Switch dest XID: 0x00000001

UIDB IF Handle: 0x00000000, Source Port: 1, Num VLANs: O
Xconnect ID: 0x00580003, NP: 3

Type: AC, Remote type: AC

Flags: Learn enable

uIDB Index: 0x0003, LAG pointer: 0x0000

Split Horizon Group: None

RP/0/RSPO/CPUO:router2#sh 1l2vpn forwarding interface Te 0/0/0/3 hardware egress
detail location 0/0/CPUO



Local interface: TenGigE0/0/0/3, Xconnect id: 0x1080001, Status: up
Segment 1

AC, TenGigE0/0/0/3, Ethernet port mode, status: Bound

Statistics:

packets: received 10028, sent 10027

bytes: received 1143016, sent 1142732

packets dropped: PLU 0, tail 0

bytes dropped: PLU 0, tail 0

Segment 2

AC, GigabitEthernet0/1/0/1, Ethernet port mode, status: Bound

Platform AC context:

Egress AC: Local Switch, State: Bound

Flags: Remote is Simple AC

XID: 0x00000001, SHG: None

Ingress ulIDB: 0x0007, Egress uIDB: 0x0007, NP: 0, Port Learn Key: 0
NPO

Egress ulIDB:

Flags: L2, Status, Done

Stats ptr: 0x000000

VPLS SHG: None

L2 ACL Format: 0, L2 ACL ID: 0, IPV4 ACL ID: 0, IPV6 ACL ID: O
VLAN1l: 0, VLANl etype: 0x0000, VLAN2: 0, VLAN2 etype: 0x0000
UIDB IF Handle: 0x04000240, Search VLAN Vector: 0

QO0S ID: 0, QOS format: O

Xconnect ID: 0x00000001, NP: O

Type: AC, Remote type: AC

Flags: Learn enable

uIDB Index: 0x0007, LAG pointer: 0x0000

Split Horizon Group: None

3.1.2 59 @IE{mH|0|A %! VLAN =Z}
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RP/0/RPO/CPUO:routerl#sh run int gig 0/0/0/1

opm N



interface GigabitEthernet0/0/0/1

description static lab connection to router2 0/1/0/1
cdp

ipvd address 10.1.1.1 255.255.255.0

CH=S 2 router22| dot1q ot QIE{m| 0| A IL|C}.

RP/0/RSPO/CPUO:router2#sh run int gig 0/1/0/1
interface GigabitEthernet0/1/0/1

description static lab connection to routerl 0/0/0/1
l2transport

RP/0/RSPO/CPUO:router2#sh run int ten 0/0/0/3.2
interface TenGigE0/0/0/3.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

RP/0/RSPO/CPUO:router2#sh run 1l2vpn xconnect group test

12vpn

xconnect group test

pP2p p2p2

interface TenGigE0/0/0/3.2

interface GigabitEthernet0/1/0/1

O|A| 5| CIE{mH|0|A OI& Q! TenGigE0/0/0/3.201 12transport 7| =7} Q& LICH Router32 tag
27} & E dot1q 2R S TS 5HH, OlE router29| TenGigE0/0/0/3.2 5+ QIE{H| O|A 9} U x|
L|CF.

Q174 Eil 2 2= rewrite ingress tag pop 1 symmetric @0l o|3l Qlazl|A W2 M 7HE LCt.
TenGigE0/0/0/3.20{ M Q184 Wato 2 Efa 7t MHEIR S22 IS GigabitEthernet0/1/0/104|
Mo|asla gEo = efa7t X|HE|X| 2 dElE S ELICH

Router12 Ef 1 E|X| i 2 Z2f| 2 g ME5tH, Ol= 7|2 QB 0| A2l GigabitEthernet0/1/0/1 1+ &
x[gfLct.

GigabitEthernet0/1/0/10{| = rewrite 0| Qo2 2 E 17} T, FA| E= HEtD|X| ot &LCH

TenGigE0/0/0/3.20| A THZ! & T3l oF 5t= A<, dot1q EH1 2= rewrite ingress tag pop 1 &
9| symmetric 7| EZ 218l FA|ElLICt O] & "E"O laola Yo = StLIS| EiOE HYS Fﬂm
o|ladAa o= stLtS| EfOE EH’S"—'QE -|-Al°*L—|EP CH2 2 router32] of| L |C}.

RP/0/RSPO/CPUO:router3#sh run int ten 0/0/0/3.2
interface TenGigE0/0/0/3.2

ipv4d address 10.1.1.2 255.255.255.0
encapsulation dotlg 2

523t show interface 2! show I2vpn o 2 51| QIE|H 0|A 7I2E|E ZLIE{2I8tLCt

RP/0/RSPO/CPUO:router2#clear counters

Clear "show interface" counters on all interfaces [confirm]
RP/0/RSPO/CPUO:router2#clear 12vpn forwarding counters
RP/0/RSPO/CPUO:router2#

RP/0/RSPO/CPUO:router2#

RP/0/RSPO/CPUO:router2#sh int TenGigE0/0/0/3.2
TenGigE0/0/0/3.2 is up, line protocol is up

Interface state transitions: 1

Hardware is VLAN sub-interface(s), address is 0024.98ea.038b



Layer 2 Transport Mode

MTU 1518 bytes, BW 10000000 Kbit (Max: 10000000 Kbit)
reliability Unknown, txload Unknown, rxload Unknown
Encapsulation 802.1Q Virtual LAN,

Outer Match: DotlQ VLAN 2

Ethertype Any, MAC Match src any, dest any

loopback not set,

Last input 00:00:00, output 00:00:00

Last clearing of "show interface" counters 00:00:27
1000 packets input, 122000 bytes

0 input drops, 0 queue drops, 0 input errors

1002 packets output, 122326 bytes

0 output drops, 0 queue drops, 0 output errors

RP/0/RSPO/CPUO:router2#sh 12vpn xconnect detail

Group test, XC p2p2, state is up; Interworking none
AC: TenGigE0/0/0/3.2, state is up

Type VLAN; Num Ranges: 1

VLAN ranges: [2, 2]

MTU 1500; XC ID 0x1080001; interworking none
Statistics:

packets: received 1001, sent 1002

bytes: received 118080, sent 118318

drops: illegal VLAN 0, illegal length 0

AC: GigabitEthernet0/1/0/1, state is up

Type Ethernet

MTU 1500; XC ID 0x1880003; interworking none
Statistics:

packets: received 1002, sent 1001

bytes: received 114310, sent 114076

0i| &f CHE TenGigEO0/0/0/3.20{| M = £1El TfZ! == GigabitEthernet0/1/0/10| A & E TiZ! = &
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default& AtE5tE 5t2| QIE{HIO|AE AL 7L EHIL
encapsulation untaggedE A2 3stE 5|'-?-| IE{H 0|A

RP/0/RSP0O/CPUO:router2#sh run interface GigabitEthernet
interface GigabitEthernet0/1/0/1.1 1l2transport
encapsulation untagged

RP/0/RSPO/CPUO:router2#sh run int TenGigE0/0/0/3.2
interface TenGigE0/0/0/3.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

RP/0/RSPO/CPUO:router2#sh run 1l2vpn xconnect group test
12vpn

xconnect group test

p2p p2p3

interface TenGigE0/0/0/3.2

interface GigabitEthernet0/1/0/1.1

3.1.2.3 GigabitEthernet0/1/0/1.12] @118 A W&

oYY catchdt”Z| ¥I3H encapsulation
Ae I et LRIAIZ|7] 28t
E MEE = JU&Lch

0/1/0/1.1



TenGlgEO/O/O/3 20| Q1A WECR Ef1 28 EYste Cial GlgabltEthernet0/1/0/1 19| el
A YISO R Ej 28 EAIE 4 9/OM TenGigE0/0/0/0/3.20 M= OFR 74T 285t x| Ob&LICt.

RP/0/RSPO/CPUO:router2#sh run int TenGigE0/0/0/3.2
interface TenGigE0/0/0/3.2 l2transport
encapsulation dotlg 2

RP/0/RSPO/CPUO:router2#sh run interface GigabitEthernet0/1/0/1.1
interface GigabitEthernet0/1/0/1.1 1l2transport

encapsulation untagged

rewrite ingress tag push dotlg 2 symmetric

RP/0/RSPO/CPUO:router2#sh run int TenGigE0/0/0/3.2
interface TenGigE0/0/0/3.2 l2transport
encapsulation dotlg 2

RP/0/RSPO/CPUO:router2#sh run 12vpn xconnect group test
12vpn

xconnect group test

p2p p2p3

interface TenGigE0/0/0/3.2

interface GigabitEthernet0/1/0/1.1

[k 2t M encapsulation and rewrite @& 2 AtE5t= EVC R0 VLAN E{IE &Qletm Z=aHg

T UE Flolt RS HI-‘-*I—IEP

3.2 Virtual Private Wire A{H|&

3.21 71

EoMPLS(Ethernet over MPLS)2t 1 = 5t= VPWS(Virtual Private Wire Services)= 5 7H2| L2VPN
PE(Provider Edge) Ct0|A7} MPLS 22t =& 83 L2VPN E2i=ig Eldale + 94'2 T= 3t
Ct. & L2VPN PEE Mo 2 MZ CHE F AIO|EO|A MPLS 2 0{E Ato|of &1 4ZAE/L|CH
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RP/0/RSP1/CPUO:router2#sh mpls forwarding prefix 10.0.0.11/32
Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched

16008 16009 10.0.0.11/32 Te0/0/0/1 10.0.23.2 681260
AC 1|04 2 o3| SYUFLICH

RP/0/RSP1/CPUO:router2#sh run int gig 0/0/0/1.2
Wed May 1 13:56:07.668 CEST

interface GigabitEthernet0/0/0/1.2 l2transport
encapsulation dotlg 2

CtAl 27| @1 8l|A pop BEO| gieE 2 E0{2= VLAN Ef1 27t PWE Sl & LICH RHAlIEH
8= 3495 PW% "é. StAAIR.

L2VPN ZdI|ago|Me 24 AC 2! 74 L2VPN PEE PW IDE X|H&L|Ct PW IDE ZF STH0{| M
U x|5HOF StH 2t H|o|eHoil CHal e 3Hok & LICt.

RP/0/RSP1/CPUO:router2#sh run 12vpn xconnect group test
12vpn

xconnect group test

p2p p2p4

interface GigabitEthernet0/0/0/1.2

neighbor 10.0.0.11 pw-id 222

router32| siE ZI|aef|o|d2 Ch3t Z&Lch

RP/0/RSPO/CPUO:router3#sh run int gig 0/1/0/3.2
interface GigabitEthernet0/1/0/3.2 l2transport

encapsulation dotlg 2
1

RP/0/RSPO/CPUO:router3#sh run 12vpn xconnect group test
12vpn

xconnect group test

p2p p2pd



interface GigabitEthernet0/1/0/3.2
neighbor 10.0.0.13 pw-id 222

oA 420 CHE M AL S 248 show 12vpn xconnect detail 22 AFS§HLICEH

RP/0/RSP1/CPUO:router2#sh 1l2vpn xconnect group test xc-name p2p4 detail

Group test, XC p2p4, state is up; Interworking none

AC: GigabitEthernet0/0/0/1.2, state is up

Type VLAN; Num Ranges: 1

VLAN ranges: [2, 2]

MTU 1504; XC ID 0x840006; interworking none

Statistics:

packets: received 186, sent 38448

bytes: received 12644, sent 2614356

drops: illegal VLAN 0, illegal length 0

PW: neighbor 10.0.0.11, PW ID 222, state is up ( established )
PW class not set, XC ID 0xc0000004

Encapsulation MPLS, protocol LDP

Source address 10.0.0.13

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use
MPLS Local Remote

Label 16026 16031
Group ID 0x4000280 0x6000180
Interface GigabitEthernet0/0/0/1.2 GigabitEthernet0/1/0/3.2

MTU 1504 1504

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message
Outgoing Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message
MIB cpwVcIndex: 3221225476

Create time: 30/04/2013 16:30:58 (21:31:00 ago)
Last time status changed: 30/04/2013 16:36:42 (21:25:16 ago)
Statistics:

packets: received 38448, sent 186

bytes: received 2614356, sent 12644

ol Zxm|Zzfo|MolM= ChE Atgol RalstaAlL.
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RP/0/RSP1/CPUO:router2#sh mpls forwarding labels 16026
Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched

16026 Pop PW(10.0.0.11:222) Gi0/0/0/1.2 point2point 2620952

3.2.2PW S AC 21& &El

MO & 420 M, ACQF PW7 ZAEHEICE [} 2 AC7t CHR E|H L2VPN PE= LDPE
4 PEO| PW AEN7} CIR2Z|o{oF &g Y EILICE Ol 5t PW O|&s7 M E B HAHTATL
E2|HELICE RFMEH LI 2 Redundancy MM E 2t X EHAAIL.

0| 0§|0d| A ACE router20i| A C}2 £|0{ 'AC Down' PW & EHE router3@ 2 ™&EHLICE

RP/0/RSP1/CPUO:router2#sh 1l2vpn xconnect group test xXc-name p2p4 detail
Wed May 1 23:38:55.542 CEST

Group test, XC p2p4, state is down; Interworking none

AC: GigabitEthernet0/0/0/1.2, state is down

Type VLAN; Num Ranges: 1

VLAN ranges: [2, 2]

MTU 1504; XC ID 0x840006; interworking none

Statistics:

packets: received 186, sent 38544

bytes: received 12644, sent 2620884

drops: illegal VLAN 0, illegal length 0

PW: neighbor 10.0.0.11, PW ID 222, state is down ( remote standby )
PW class not set, XC ID 0xc0000004

Encapsulation MPLS, protocol LDP

Source address 10.0.0.13

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use

MPLS Local Remote

Label 16026 16031

Group ID 0x4000280 0x6000180

Interface GigabitEthernet0/0/0/1.2 GigabitEthernet0/1/0/3.2
MTU 1504 1504

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message
Outgoing Status (PW Status TLV) :

Status code: 0x6 (AC Down) in Notification message
MIB cpwVcIndex: 3221225476

Create time: 30/04/2013 16:30:58 (1d07h ago)

Last time status changed: 01/05/2013 14:05:07 (09:33:47 ago)
Statistics:

packets: received 38544, sent 186

bytes: received 2620884, sent 12644



2R E32 4 ACTt CH2EIR 7| =0l PW7H CH2 E|ofof &2 &1 d&LICt

RP/0/RSPO/CPUO:router3#sh 12vpn xconnect group test xc-name p2p4d detail

Group test, XC p2p4, state is down; Interworking none
AC: GigabitEthernet0/1/0/3.2, state is up
Type VLAN; Num Ranges: 1
VLAN ranges: [2, 2]
MTU 1504; XC ID 0xc40003; interworking none
Statistics:
packets: received 38545, sent 186
bytes: received 2620952, sent 12644
drops: illegal VLAN 0, illegal length 0
PW: neighbor 10.0.0.13, PW ID 222, state is down ( local ready )
PW class not set, XC ID 0xc0000005
Encapsulation MPLS, protocol LDP
Source address 10.0.0.11
PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec
Sequencing not set

PW Status TLV in use

MPLS Local Remote

Label 16031 16026

Group ID 0x6000180 0x4000280

Interface GigabitEthernet0/1/0/3.2 GigabitEthernet0/0/0/1.2
MTU 1504 1504

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x6 (AC Down) in Notification message
Outgoing Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

MIB cpwVcIndex: 3221225477

Create time: 30/04/2013 16:37:57 (1d07h ago)

Last time status changed: 01/05/2013 14:11:33 (09:35:50 ago)
Statistics:

packets: received 186, sent 38545

bytes: received 12644, sent 2620952
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£ MHsHM = o ELICt.
ASR 90001} Z2 EVC 7|8t ESHE0|ME E0{2 = ACOH| E0{2= VLANE|1E S
rewrite @&E0| U £+ U222 PWE %3H ﬁﬁo* VLAN E{27} 9.1; = &LlCt. ol2
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%|Ar9| VLAN Ef27} M|74& 0] Ej2 1S o|sHsHoF &FL|Ct.

T2t EVC 23 ED HIEVC EE 7ol R 4PWE AISste 2 432 284 EXM7L Y
dE = A&LICH HIEVC £ E2 49/ VLAN E{1E CO| VLAN Ef 22 ZHFSER I e g ]
VLAN Ei1 00| Z & & Zg 9% 5

Efla = MEELICH EVC ESHEE rewrite o=
24 Zh ol =AIE VLAN E{21E ZEHE &+ e 7|s0| YU&LIch i VLAN Z&Fo| ZAn}
= Type 4 PWE S8l 4Ll 1 2ol o429 0| Ef2 00| Q& LICH.

%|2 Cisco I0S XR 2AZ EQ|of 2Z|ANME transport-mode vlan passthrough @& 2 2 0]
E|1 02 AFR35tX| oo -,9,-%3 4 PWE A% £ lE 7|58 M3 ELICH EFP(Ethernet Flow
Point)0ilA{ VLAN Ei2 & Z%fsted® o stLtol EH].7|- ol Qlo{of gfLICH Ol= & 4

PWO{M & E[= VLAN Eff 27} Qlofof 5tH o] B2 aliE 27 AtgE §Fst= HO| Ef17t
7| 2 LLICH =4l QIE{m|o|A E} T RHEN S = Z ol Hot U= Eia= PWE Sl &8
StH & E L.

Et2l 5 PWiE OlEHY ZE 7|8k pwetn #fLich Q1384 PEE HIQ! O_IEﬂﬂOIAOHH = 4lE
o E= ME QlEHo|ANM THZ!0] £=4AIE [ ME QIE{Ho|A EfI7t MHE F =B|Y
2 M&siot Ef 5 PWE Soll Bl 27 x|HE TS Mae Lo s gileoM, EVC 7IH+ o
Zol o3 {0l Ef2 7} F7HEIX| E&LICH EVC 7|8t ZEHE 0= rewrite B-ESZ 41 T
of A VLAN Ef21E ZZEHE 4= QlE 7|50| %'QI—IEP Ol248F VLAN Z=%fo| ZAnt= Ef 27t
RHEHEIRALE XIHEIX| ¢t 2 R 5 PWE Sall TS ELICH
7|2M2E L2VPN PE= CHE oM & = /U= WAMEH R 5 PWE ¥ 4s5tedn gLt

RP/0/RSP1/CPU0:router2#sh 12vpn xconnect group test det | 1 " PW type"
PW type Ethernet, control word disabled, interworking none
PW type Ethernet Ethernet

PW type Ethernet2 type 5 PWE L}E}HMHCE

Ol= PWE Sall 2t E101M 2L 2t E20 M 2R E30] &2 8 ARP 29| AL H AXMY
LICt.

Frame 38: 82 bytes on wire (656 bits), 82 bytes captured (656 bits)
Ethernet II, Src: Cisco_2f:dc:04 (00:0b:60:2f:dc:04), Dst: Cisco_1le:93:50
(00:24:£f7:1e:93:50)

MultiProtocol Label Switching Header, Label: 16031, Exp: 0, S: 1, TTL: 251
Ethernet II, Src: Cisco_03:1f:46 (00:1d:46:03:1f:46), Dst: Broadcast
(EE:f£.ff:ff:£fFf:.£f)

802.1Q Virtual LAN, PRI: 0, CFI: 0, ID: 2

Address Resolution Protocol (request)

MPLS |0|€ 160312 2t RE{30| A Z 1 8t= PW BH0|E LIC}. Penultimate &3} router3 ALO|0]|
M AL Z&XE 7LD 2 IGP B0|E0] giaLct.

PW |0 bt 2 ChE0l e shE ol =l ol AIRFELICH PW Ki|o{ Ero{7t RIE =+ UXIEF O]
ofoilME FEEIX| L& LICH

Type 5 PWQ! A0 = 2t RE27F ACHIM =218t =&l VLAN Ef1 2= ACOI M Hd5t= AEH
HHo| ez 2 MSELICEH EVC 7| ESHEo = xS ElO7t EUEX| o2 2 7YEH %2
F ACO|M e st= A7t TS ELICH 0| 5 PWEI O] VLAN Ef1 02 @& L.

rewrite ingress tag pop 1 symmetric 3822 748t 32 PWE Sl & tl= VLAN E{17t &



L|C.

CHHS 2 router2 2! router30| A pw-classE T8 & 4 Pw2| o ILICtH

ot
m
10
*
Hi
Hr

- BHE MO R 4E TMHEHPWIH AL B S SR 'F PW R
D ELCH

I:l

B

12vpn

pw-class VLAN

encapsulation mpls
transport-mode vlan

|

!

xconnect group test

p2p p2p4

neighbor 10.0.0.11 pw-id 222

pw-class VLAN
|

PW type Ethernet VLANS type 4 PWE L}EHMHCE

RP/0/RSP1/CPUO:router2#sh 1l2vpn xconnect group test det | i " PW type"
PW type Ethernet VLAN, control word disabled, interworking none
PW type Ethernet VLAN Ethernet VLAN

O|lM M& == =aed 2fol O] ef2 00| A UEIRA& LICH.

Frame 15: 86 bytes on wire (688 bits), 86 bytes captured (688 bits)
Ethernet II, Src: Cisco_2f:dc:04 (00:0b:60:2f:dc:04), Dst: Cisco_1le:93:50
(00:24:£7:1e:93:50)

MultiProtocol Label Switching Header, Label: 16031, Exp: 0, S: 1, TTL: 251
Ethernet II, Src: Cisco_03:1f:46 (00:1d:46:03:1f:46), Dst: Broadcast
(fE:f£:.ff:ff:£f£f:££)

802.1Q Virtual LAN, PRI: 0, CFI: 0, ID: O

802.1Q Virtual LAN, PRI: 0, CFI: 0, ID: 2

Address Resolution Protocol (request)

o|a2|4 EVC 7Igt PE= Ol Y28 &M 75t 2 ACol Ef 27+ e T2
A PEE PWOY| £AIE Z oM ACH 2 HE 24 B =2 MEg LU 24
oA Ef POP 1 CHEIC Z XHEIHE| 8§ R HE B2, FHE EfOE= o|asa gEe
o{oF S22 M Ef27F PWOIA =41 E Ef T 29 -r|0'|| -.—AIE'I—IIJ rewrite W2 7
Pwel Zt EHolM Edst 1kt stE LIES A&t Brtalok gfLCH.

3.2.4 HE[HIHE PW

= |3 QIE{H0|A CHAI PW7t 4= L2VPN PEE ACE AL E = JU&LICH



LoD el [Fh]
0013 10.0.0.3% lo.on1l

routerd rastus rauters

GOJL i /04771 ¢ T G0ry2 Gingl g
rauterl & - KPS : rouke Fg

CE PSEL dlioiire FPeudoiire FE E
Router5= PW2| THZ! & router20i| M == 5F CHE Ppwe| IHZ!E router3@ 2 MEHEHLICE. [F2FA
router5= router22} router3 Ztol| Ct & MOIHE PWE MA5H7| 25H PW AFO|E T™EHEHLICE.

O|A| router22| Z4x|1 20| 0] 2R E5E ¥4 PEZ 7tEIZILICH

RP/0/RSP1/CPUO:router2#sh run 1l2vpn xconnect group test
12vpn

xconnect group test

p2p p2p5

interface GigabitEthernet0/0/0/1.2

neighbor 10.0.0.12 pw-id 222

|

|

|

ot E 59| ZI|azfold2 7|= LCt.

RP/0/RSPO/CPUO:routerS5#sh run 12vpn xconnect group test
12vpn

xconnect group test

p2p p2p5

neighbor 10.0.0.11 pw-id 223
1

neighbor 10.0.0.13 pw-id 222
1

description R2-R5-R3

1

1

description BWE2 MEH AL 0|, router57t ZH 424 PE(router2 2! router3)2 M&st= P
TLV(Switching Type Length Value)of & IELICt o] dEE2 S7tol PW AR[EE =&3t= 2t *H
7t U2 W PW 22X E sliZsHoF & M RS ELICH

PW A& TLVE AE 524™ sh 12vpn xconnect B S /=248t L|Ct

RP/0/RSPO/CPUO:router5#sh 1l2vpn xconnect group test det

Group test, XC p2p5, state is down; Interworking none
Description: R2-R5-R3

PW: neighbor 10.0.0.11, PW ID 223, state is down ( provisioned )
PW class not set, XC ID 0xc0000002

Encapsulation MPLS, protocol LDP

Source address 10.0.0.12

PW type Ethernet, control word disabled, interworking none

PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use
MPLS Local Remote



Label 16042 unknown

Group ID 0x4000280 0x0
Interface GigabitEthernet0/0/0/1.2 unknown
MTU 1504 unknown

Control word disabled unknown
PW type Ethernet unknown

VCCV CV type 0x2 0x0

(none)

(LSP ping verification)

VCCV CC type 0x4 0x0

(none)

(TTL expiry)

Outgoing PW Switching TLVs (Label Mapping message) :

Local IP Address: 10.0.0.12, Remote IP Address: 10.0.0.13, PW ID: 222
Description: R1-R5-R3

Outgoing Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

Statistics for MS-PW:

packets: received 0

bytes: received 0

MIB cpwVcIndex: 3221225474

Create time: 02/05/2013 15:37:53 (00:34:43 ago)

Last time status changed: 02/05/2013 16:12:30 (00:00:06 ago)
Last time PW went down: 02/05/2013 16:12:30 (00:00:06 ago)

PW: neighbor 10.0.0.13, PW ID 222, state is up ( established )
PW class not set, XC ID 0xc0000001

Encapsulation MPLS, protocol LDP

Source address 10.0.0.12

PW type Ethernet, control word disabled, interworking none

PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use
MPLS Local Remote

Label 16043 16056

Group ID 0x6000180 0x4000280

Interface GigabitEthernet0/1/0/3.2 GigabitEthernet0/0/0/1.2
MTU 1504 1504

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x4 0x6

(router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

Outgoing PW Switching TLVs (Label Mapping message) :

Local IP Address: 10.0.0.12, Remote IP Address: 10.0.0.11, PW ID: 223
Description: R2-R5-R3

Outgoing Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

Statistics for MS-PW:

packets: received 0

bytes: received 0

MIB cpwVcIndex: 0

Create time: 02/05/2013 15:37:53 (00:34:43 ago)

Last time status changed: 02/05/2013 16:12:35 (00:00:01 ago)
Last time PW went down: 02/05/2013 16:12:30 (00:00:06 ago)
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CE(Customer Edge) C|HFO|A 2t PE ZHol| 1S M 23 Fol7t Q= 2<% @3 o|5sHE MB35t
7| 2I5if CE C|HlO|A = Ol HE S Sdll PEO| AZAE =+ U&LICH OH—POI HE 23 "7t Ct
REHEIE HER2 AHS YELICH PE HOH7t HA HES EF°A|9|7| HEZ0] PE 0|55t E A3 5t
x| et &Lt

I
0
0%
It
ro
I
ro
m
-m
e
_|_ ro
= |m
6‘
Q.
=
8
'O
e}
§
U
E
I
2
_0
2
Op>
m
rir
_lT'_
ﬂ

routersd

router?

Bundle-Ether

Bundle-Ether
routerl "P . MFLS | route rs
routerd
Pseudowire
PE= HES ZE3IX[ 241 H/\I CE7} MZ 1 #3H= LACP(Link Aggregation Control Protocol) &
B2 Z&sto{ PWE Sd EHoHA TS & LIC

Ol dA0M= AC EE= PE7F £ 4 E[H S HH7F CH2 EIX[BH HE2 HlE HELUCH

2t3: LACP BPDUE Cisco I0S XR A2 Z E Qo] ZIZ|A 4.2.1 0| Z2|A0{| A ASR 900001
|5l L2VPNE Sall TSI X| At &L|Ct

CE= 04%15| o] d7A[olAM B Folf XIHLICH CEMM ALY + = 7B 0|5 & 7|52 TS
 Zr&Lct

- MC-LAG(Multichassis Link Aggregation Group)



- ASR 9000 nV(Network Virtualization) 22{AEHE
. Cisco I0S A 2| x|2] VSS(Virtual Switching System)
. Cisco Nexus £&2|x[2| vPC(Virtual Port Channel)
PE2| 20l M 2B AC2 MPLS PW AtO|of ZHEFEE ZQIE-F-ZQIE 40| Ql&LICt

3.2.5.3PW 0|53t

PE= 8t PW RedundancyZle= 7SS E O|5EE A3 = A&LICE
Lo0
10.0.0.12
Frimary PN router3

00 01,2
LoD
10.0.0.11

routers

i 0/1,0¢3.2 m

routers

Gi 01
routerl @

CE

Routerd
10.0.0.14
Badup P Lon

Router20{= router301| CHEE 7|2 PW7F U&LICH BFREMOA BHRE6 RO ECHEI2 Hax™el &
LICt EE3t BFRE2= 3 AEBHHFO| A EHO| M BHRE{401 CHEH B

gollM 712 PWE S5 0|5 CHER =&
PWE 7tX|1 'Xl':' HA™MOl 4o M= e PWE XILt= EE{E 0| st X| ef&LICt.

718 Pw, 7|2 PWO| 22 PE(routerd) EE = 24 PE2| AC(router3)0oll A7t Q= B router2&
HHod PWE S A| #8356t EBiEl0| #ed PWE S1t5H7| AR ELICH EA 7 SHAZH ECf= 0|
7|2 PWE CtA| O[S & LCH

router28| Z1I|12f|o|MH2 CtS 1 Z&LCt.

RP/0/RSPO/CPUO:router2#sh run 1l2vpn xconnect group test
12vpn

xconnect group test

pP2p p2p6

interface GigabitEthernet0/1/0/3.2

neighbor 10.0.0.13 pw-id 222

backup neighbor 10.0.0.14 pw-id 222

router3 2! router42| T & ZI|ago|MH2 ChS O Z&LCH.

RP/0/RSP1/CPUO:router3#sh run 12vpn xconnect group test
12vpn



Xconnect group test
P2p pP2p6
interface GigabitEthernet0/0/0/1.2
neighbor 10.0.0.11 pw-id 222
&M AEfO| T PW-to-router4= CHZ| A ENQIL|CE.
= Unresolved,

UR

= Admin Down,
Partially Programmed

!
!
Ot ARl =740 | A PW-to-router32
RP/0/RSPO/CPUO:router2#sh 1l2vpn xconnect group test
= Up, DN = Down, AD
(PP) =

State, UP =
Standby Ready,

SR =

Legend: ST
SB = Standby,
XConnect Segment 1 Segment 2
Group Name ST Description ST Description ST
test p2p6 UP Gi0/1/0/3.2 UP 10.0.0.13 222 UP
Backup
10.0.0.14 222 SB
RP/0/RSPO/CPUO:router2#sh 1l2vpn xconnect group test det
Group test, XC p2p6, state is up; Interworking none
AC: GigabitEthernet0/1/0/3.2, state is up
Type VLAN; Num Ranges: 1
VLAN ranges: [2, 2]
MTU 1504; XC ID 0xc40003; interworking none
Statistics:
packets: received 51412, sent 25628
bytes: received 3729012, sent 1742974
drops: illegal VLAN 0, illegal length 0

neighbor 10.0.0.13, PW ID 222, state is up ( established )

XC ID 0xc0000005

interworking none

PW:
PW class not set,
Encapsulation MPLS, protocol LDP
control word disabled,

Source address 10.0.0.11

PW type Ethernet,
PW backup disable delay 0 sec
Sequencing not set
PW Status TLV in use

MPLS Local Remote

Label 16049 16059

Group ID 0x6000180 0x4000280
Interface GigabitEthernet0/1/0/3.2 GigabitEthernet0/0/0/1.2
MTU 1504 1504

Control word disabled disabled

PW type Ethernet Ethernet

(LSP ping verification)

VCCV CV type 0x2 0x2
(LSP ping verification)

(router alert label)

VCCV CC type 0x6 0x6
(router alert label)
(TTL expiry)
(PW Status TLV) :
in Notification message

in Notification message

(TTL expiry)
(Up)

(PW Status TLV) :

(00:21:26 ago)

Incoming Status
Status code: 0x0
Outgoing Status
Status code: 0x0 (Up)

MIB cpwVcIndex: 3221225477

03/05/2013 15:04:03

Last time status changed: 03/05/2013 15:17:34

(00:07:55 ago)

Create time:



MAC withdraw message: send 0 receive 0
Statistics:

packets: received 25628, sent 51412
bytes: received 1742974, sent 3729012

Backup PW:

PW: neighbor 10.0.0.14, PW ID 222, state is standby ( all ready )
Backup for neighbor 10.0.0.13 PW ID 222 ( inactive )

PW class not set, XC ID 0xc0000006

Encapsulation MPLS, protocol LDP

Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
Sequencing not set

PW Status TLV in use
MPLS Local Remote

Label 16050 289971

Group ID 0x6000180 0x4000100

Interface GigabitEthernet0/1/0/3.2 GigabitEthernet0/0/0/1.2
MTU 1504 1504

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

Outgoing Status (PW Status TLV) :

Status code: 0x20 (Standby) in Notification message

MIB cpwVcIndex: 3221225478

Create time: 03/05/2013 15:04:03 (00:21:26 ago)

Last time status changed: 03/05/2013 15:17:34 (00:07:55 ago)
MAC withdraw message: send 0 receive 0
RP/0/RSPO/CPUO:router2#

AC MEHQF PW AEH7} HAZAE|EZ, router32| AC7F SEHE! [ router32 'AC down'S router20d| &

ZILIC}. Router2e 7|2 PWE S=25t10 Y pWwE & MStErL|Ct.

RP/0/RSPO/CPUO:May 3 15:34:08.772 : 12vpn_mgr([1121]: $L2-L2VPN_PW-3-UPDOWN
Pseudowire with address 10.0.0.13, id 222, state is Down

RP/0/RSPO/CPUO:May 3 15:34:08.772 : 12vpn_mgr[1121]: $L2-L2VPN_PW-3-UPDOWN
Pseudowire with address 10.0.0.14, id 222, state is Up

RP/0/RSPO/CPUO:router2#sh 1l2vpn xconnect group test
Legend: ST = State, UP = Up, DN = Down, AD = Admin Down, UR = Unresolved,
SB = Standby, SR = Standby Ready, (PP) = Partially Programmed

XConnect Segment 1 Segment 2
Group Name ST Description ST Description ST

test p2p6 UP Gi0/1/0/3.2 UP 10.0.0.13 222 DN
Backup
10.0.0.14 222 UP

RP/0/RSPO/CPUO:router2#sh 1l2vpn xconnect group test det

Group test, XC p2p6, state is up; Interworking none
AC: GigabitEthernet0/1/0/3.2, state is up
Type VLAN; Num Ranges: 1



VLAN ranges: [2, 2]

MTU 1504; XC ID 0xc40003; interworking none

Statistics:

packets: received 51735, sent 25632

bytes: received 3752406, sent 1743230

drops: illegal VLAN 0, illegal length 0

PW: neighbor 10.0.0.13, PW ID 222, state is down ( local ready )
PW class not set, XC ID 0xc0000005

Encapsulation MPLS, protocol LDP

Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use

MPLS Local Remote

Label 16049 16059

Group ID 0x6000180 0x4000280

Interface GigabitEthernet0/1/0/3.2 GigabitEthernet0/0/0/1.2
MTU 1504 1504

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x6 (AC Down) in Notification message
Outgoing Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

MIB cpwVcIndex: 3221225477

Create time: 03/05/2013 15:04:03 (00:30:14 ago)
Last time status changed: 03/05/2013 15:34:08 (00:00:09 ago)
MAC withdraw message: send 0 receive 0

Backup PW:

PW: neighbor 10.0.0.14, PW ID 222, state is up ( established )
Backup for neighbor 10.0.0.13 PW ID 222 ( active )

PW class not set, XC ID 0xc0000006

Encapsulation MPLS, protocol LDP

Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
Sequencing not set

PW Status TLV in use

MPLS Local Remote

Label 16050 289971

Group ID 0x6000180 0x4000100

Interface GigabitEthernet0/1/0/3.2 GigabitEthernet0/0/0/1.2
MTU 1504 1504

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message



Outgoing Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

MIB cpwVcIndex: 3221225478

Create time: 03/05/2013 15:04:03 (00:30:14 ago)

Last time status changed: 03/05/2013 15:34:08 (00:00:09 ago)
MAC withdraw message: send 0 receive 0

Statistics:

packets: received 25632, sent 51735

bytes: received 1743230, sent 3752406
RP/0/RSPO/CPUO:router2#

2 RE{ 32| AC7} CHA| 25 5tH router2e 7|12 PWE 2IRE| 322 RHEASI6t T 2R E| 49|
PWE CH7| AENZ ZofZLct.

EEh U] PWE B E{30| CH2L|T 2HRE27t F o] CHEt Z2E o/2 M EHstELIcH
Chg =2IX Bl ZF Ato|£0i 27Ho| PEZ S8 PW 0|B 3 E T st ZelLch
Lod
Lod
1|:I_|:II_J|:|,1:|_ 10.0.0.12

router? Frimary P routers
p— BEZ22.2
BEZ22.2

.h'-\.,.
S,
",

E -
|'- e
/
I
routerl . / ,‘

@ routerf

CE
BE2Z22.2
BE222.2 routerd routers
100012 10.0.0.14
Lod Eadiup P Lol

2Lt Pwel o] & HIAl(full mesh)E 5 7HS| PW7F S Alof &3l Elo] I M LIEQ30| R =7}
U= m EA7F g MEtLICH YEHR o 2 STP(Spanning Tree Protocol)& A& 3610 2 Z & 20
of ErLict. JedLt 8t AHO|E Q| ATHE EE| EHE 40 EPE AOIER Mutklz A2 #otR| &
LICt 2t ole{et PWOIM ATHE EE|E A™SHX| o1 F ALO|E Zhof ATHE EEIE HWE 6K
of= 40| Z&LICH 5 ALO|E Atolof 3tLte| =2(X 230t o™ ATl'd EE[7F HRsHXR| gte
S2 O ZteghLlch

Bt 7bX| SHZE &2 § AtO|E Q| & PESt sl 2Z CE 7H0l MC-LAG HE 2 AI85t= JA LIt
S PE 3 stLtolgh ST S M7 A AEjo|S 2 #1Z AFO|=0f CHEF PWt B AEflLIC

CHE PEE= ABMHIO| &EHof = IS 'i'é!H-IE 7tX|z {2 37 AO|Eof CHE PWE 7HX|Z
&LICH 5 AFO|E Alo|of &tLto| PWEE Ed3tE|o] QoM F 7t £ IE[X| f&LIcH &4 PW7t
AUE PEE HZA MO|EL| F ¥ PEO| CHEH CHZ| PWE A& LICH

OFXZ{O| ArEH O M E A B1E HIHH = router2®t router30]| /S, 4 PWE 1 AlO|of| I&LICEH
2 E{32| 4|2y 0|AdlL|C}.

RP/0/RSP1/CPUO:router3#sh run redundancy
redundancy

iccp

group 2



mlacp node 1

mlacp system mac 0200.0000.0002
mlacp system priority 1
mlacp connect timeout 0
member

neighbor 10.0.0.14

1

backbone

interface TenGigE0/0/0/0
interface TenGigE0/0/0/1

1

isolation recovery-delay 300
1

1

RP/0/RSP1/CPUO:router3#sh run int bundle-ether 222
interface Bundle-Ether222

lacp switchover suppress-flaps 100

mlacp iccp-group 2

mlacp switchover type revertive

mlacp switchover recovery-delay 40

mlacp port-priority 1

mac-address 0.0.2

bundle wait-while 0

bundle maximum-active links 1

load-interval 30
1

RP/0/RSP1/CPUO:router3#sh run 12vpn xconnect group test

12vpn

xconnect group test

p2p p2p7

interface Bundle-Ether222.2

neighbor 10.0.0.11 pw-id 222

backup neighbor 10.0.0.12 pw-id 222

1

1

1

1

1

RP/0/RSP1/CPUO:router3#sh 12vpn xconnect group test

Legend: ST = State, UP = Up, DN = Down, AD = Admin Down, UR = Unresolved,
SB = Standby, SR = Standby Ready, (PP) = Partially Programmed

XConnect Segment 1 Segment 2

Group Name ST Description ST Description ST
test p2p7 UP BE222.2 UP 10.0.0.11 222 UP
Backup

10.0.0.12 222 DN

RP/0/RSP1/CPUO:router3#sh bundle bundle-ether 222

Bundle-Ether222

Status: Up

Local links : 1 /7 0 / 1

Local bandwidth : 1000000 (1000000) kbps

MAC address (source): 0000.0000.0002 (Configured)
Inter-chassis link: No

Minimum active links / bandwidth: 1 / 1 kbps
Maximum active links: 1

Wait while timer: Off



Load balancing: Default
LACP: Operational

Flap suppression timer: 100 ms
Cisco extensions: Disabled
mLACP: Operational

ICCP Group: 2

Role: Active

Foreign links : 0 / 1
Switchover type: Revertive
Recovery delay: 40 s
Maximize threshold: 1 link
IPv4 BFD: Not configured

Port Device State Port ID B/W, kbps

Gi0/0/0/1 Local Active 0x8001, 0x9001 1000000

Link is Active

Gi0/0/0/1 10.0.0.14 Standby 0x8002, 0xa002 1000000
Link is marked as Standby by mLACP peer

router50|AM 2Z HE HEQ} 7|2 PW-to-router2= CHZ| 4E{O|H, Y11 PW-to-routerd= & &
X|ELct.

RP/0/RSP1/CPUO:router5#sh run redundancy
redundancy

iccp

group 2

mlacp node 2

mlacp system mac 0200.0000.0002
mlacp system priority 1

mlacp connect timeout 0

member

neighbor 10.0.0.13

!

backbone

interface TenGigE0/1/0/0
interface TenGigE0/1/0/1

!

isolation recovery-delay 300

1

1

RP/0/RSP1/CPUO:routerS5#sh run int bundle-ether 222
interface Bundle-Ether222

lacp switchover suppress-flaps 100

mlacp iccp-group 2

mlacp switchover type revertive

mlacp switchover recovery-delay 40

mac-address 0.0.2

bundle wait-while 0

bundle maximum-active links 1

load-interval 30
|

RP/0/RSP1/CPUO:router5#sh run 12vpn xconnect group test
12vpn

xconnect group test

p2p p2p7

interface Bundle-Ether222.2

neighbor 10.0.0.11 pw-id 222

backup neighbor 10.0.0.12 pw-id 222



RP/0/RSP1/CPUO:router5#sh 12vpn xconnect group test

Legend: ST = State, UP = Up, DN = Down, AD = Admin Down, UR
SB = Standby, SR = Standby Ready, (PP) = Partially Programmed

XConnect Segment 1 Segment 2

Group Name ST Description ST Description ST
test p2p7 DN BE222.2 UP 10.0.0.11 222 SB
Backup

10.0.0.12 222 DN

Unresolved,

RP/0/RSP1/CPUO:router5#sh bundle bundle-ether 222

Bundle-Ether222

Status: mLACP hot standby
Local links : 0 / 1 / 1

Local bandwidth : 0 (0) kbps
MAC address (source): 0000.0000.0002 (Configured)
Inter-chassis link: No
Minimum active links / bandwidth: 1 / 1 kbps
Maximum active links: 1

Wait while timer: Off

Load balancing: Default

LACP: Operational

Flap suppression timer: 100 ms
Cisco extensions: Disabled
mLACP: Operational

ICCP Group: 2

Role: Standby

Foreign links : 1 / 1
Switchover type: Revertive
Recovery delay: 40 s

Maximize threshold: 1 link
IPv4 BFD: Not configured

Port Device State Port ID B/W, kbps

Gi0/0/0/1 Local Standby 0x8002, 0xa002 1000000
mLACP peer is active

Gi0/0/0/1 10.0.0.13 Active 0x8001, 0x9001 1000000
Link is Active

router60{| A router30i| CHEH HE HEHE
Ct.

utok

router6#sh etherchannel summary
Flags: D - down P - bundled in port-channel

I - stand-alone s - suspended

H - Hot-standby (LACP only)

R - Layer3 S - Layer2

U - in use f - failed to allocate aggregator

- not in use, minimum links not met
- unsuitable for bundling
waiting to be aggregated

o g c =
|

- default port

FA AFEHO| T router50] CHEE HHE

|
s |

= CH7|



1
A& LIt

Number of channel-groups in use:
Number of aggregators: 1
Group Port-channel Protocol Ports
—————— o e
LACP Gi0/1(P) Gi0/2 (w)
7+ CFH2 £|™ router60dl router50d| CHEH & A H

=
=

2 Po2(SU)
=

router32|
router6#sh etherchannel summary
D - down P - bundled in port-channel

Flags:
I_
Hot-standby (LACP only)
failed to allocate aggregator

H_
Layer3 S - Layer2

stand-alone s - suspended
minimum links not met

in use f -

(@S
I

not in use,
unsuitable for bundling
waiting to be aggregated

default port
1

Qs e =

Number of channel-groups in use:
1

Number of aggregators:

2 2tRE20] HZE PW7I SA[of CH2ELICH

Group Port-channel Protocol Ports
—————— -
LACP Gi0/1(D) Gi0/2(P)
bundle-ether2227} router50{| M CI2 |2
Admin Down, UR = Unresolved,

2 Po2(SU)
RP/0/RSP1/CPUO:router3#sh 12vpn xconnect group test
Legend: ST = State, UP = Up, DN = Down, AD =

Standby, SR = Standby Ready, (PP) = Partially Programmed
— E —

st o1 PWE ZAISHEHL

SB =
XConnect Segment 1 Segment 2
Group Name ST Description ST Description ST
XI5t 2FE{50 CHE

test p2p7 DN BE222.2 DN 10.0.0.11 222 DN
22
[==]

Unresolved,

Backup
10.0.0.12 222 DN
UR =

Router2= 2H<E{304| CHEF PW7F CH2 £
Down, AD = Admin Down, =
Partially Programmed

C.

RP/0/RSPO/CPUO:router2#sh 12vpn xconnect

Legend: ST = State, UP = Up, DN =

SB = Standby, SR = Standby Ready, (PP)

XConnect Segment 1 Segment 2

Group Name ST Description ST Description ST
A

U&LLCt.

test p2p7 UP BE222.2 UP 10.0.0.13 222 DN

Backup
10.0.0.14 222 UP

RP/0/RSP1/CPUO:router5#sh bundle bundle-ether 222



Bundle-Ether222

Status: Up

Local links : 1 /7 0 / 1

Local bandwidth : 1000000 (1000000) kbps
MAC address (source): 0000.0000.0002 (Configured)
Inter-chassis link: No

Minimum active links / bandwidth: 1 / 1 kbps
Maximum active links: 1

Wait while timer: Off

Load balancing: Default

LACP: Operational

Flap suppression timer: 100 ms

Cisco extensions: Disabled

mLACP: Operational

ICCP Group: 2

Role: Active

Foreign links : 0 / 1

Switchover type: Revertive

Recovery delay: 40 s

Maximize threshold: 1 link

IPv4 BFD: Not configured

Port Device State Port ID B/W, kbps

Gi0/0/0/1 Local Active 0x8002, 0xa002 1000000

Link is Active

Gi0/0/0/1 10.0.0.13 Configured 0x8003, 0x9001 1000000

Link is down

RP/0/RSP1/CPUO:router5#sh 12vpn xconnect group test

Legend: ST = State, UP = Up, DN = Down, AD = Admin Down, UR = Unresolved,
SB = Standby, SR = Standby Ready, (PP) = Partially Programmed

XConnect Segment 1 Segment 2

Group Name ST Description ST Description ST
test p2p7 UP BE222.2 UP 10.0.0.11 222 UP
Backup

10.0.0.12 222 DN
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10.0.0.11 PW 10.0.0.13
routerd 3 routers

o| MAIME= S 2{AE{7F MPLS Z0{0] 0|22 94Z4%|0] Q! F040f O|F 57t Q= & CES}
PEZIO|HE M 33 F, 2 F 2 F0{ 33 2F o Ci5l 0|5 sHE MSELICH F =2 Z
2 HAo Hix|E 27t lo MEZ CHE x|l HiX[E &= U&LCt = 7+ @3 &= o| Ctolo{1 3
o ZAIZ|X| et &LCt.

CEoi| 0|&&HE T&istcds B CEOl Cisll ZHE| MA| £FMHE AEE + U&LICH

. MC=H
. ASR 9000 nV 2{AEZ
. VSS
. vPC
ASR 9000 EHAE QS| #4482 i< 7|ZXLICt

interface TenGigE0/0/0/8

bundle id 222 mode on

!

interface TenGigE1/0/0/8

bundle id 222 mode on

!

interface Bundle-Ether222

!

interface Bundle-Ether222.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric
!

12vpn

xconnect group test

p2p p2p8

interface Bundle-Ether222.2
neighbor 10.0.0.13 pw-id 8

RP/1/RSP0O/CPUO:router2#sh int bundle-ether 222 | i address is



Hardware is Aggregated Ethernet interface(s), address is 0024.f71e.d309
Internet address is Unknown

RP/1/RSPO/CPUO:router2#

RP/1/RSPO/CPUO:router2#cont

RP/1/RSP0O/CPUO:router2 (config) #int bundle-ether 222
RP/1/RSP0O/CPUO:router2 (config-if) #mac-address 0024.f71e.d309
RP/1/RSP0O/CPUO:router2 (config-if) #commit

RP/1/RSP0O/CPUO:router2 (config-if) #end

RP/1/RSPO/CPUO:router2#

RP/1/RSP0O/CPUO:router2#sh lacp system-id

Priority MAC Address

0x8000 00-24-f7-1e-d3-05

RP/1/RSPO/CPUO:router2#

RP/1/RSPO/CPUO:router2#cont
RP/1/RSP0O/CPUO:router2 (config) #lacp system mac 0024.f71e.d305
RP/1/RSP0O/CPUO:router2 (config) #commit
RP/1/RSPO/CPUO:router2 (config) #end

RokstH, o|= Zf 2Hof| "7t ZerEl HE-o|E[2 222(24 02| B 0/0/8, = 12 B2 1/0/0/8)0|H
ZOIE-£-ZQIE Wt 9172 Qs TAIE HS 5t QlefmolALic

RP/1/RSPO/CPUO:router2#sh 1l2vpn xconnect group test
Legend: ST = State, UP = Up, DN = Down, AD = Admin Down, UR = Unresolved,
SB = Standby, SR = Standby Ready, (PP) = Partially Programmed

XConnect Segment 1 Segment 2
Group Name ST Description ST Description ST

3.3 CDP

Cisco BtE L ARX|= YPH™ O 2 dot1q Ef2 Q10
TA=10S XR EP—?—E-IOHA‘I IE-I?_ CDP I{Z!E =418 Il ofH
Q= 048] 7+ X|7}F U &L,

Lof Led

00,013 100011
routerd route r3
anh & wo/a : o . ) G 07103 GiVL
routerl ﬂu’ ﬁ—‘ . - hﬁs_—/jﬁ—!_& rouEerd
<E # Pseudowine Pseudowire 7 '“"

Ol EZ = X|0l|l M router12 x| 80| Mof 2t =Z PE 2E2E CDP 21 C|HtO|A& E= #H A
CE BIRE4E & = JU&LICH

3.3.1 L2VPN PEQ| & 2IE{H| 0|A 0| CDP7} &3t E|X| &t =

L2VPN CES| CDP T2 LAt A& Sl TS ELICH F L2VPN CE= F 2IE{H0|A T}
12transport2 M E|7{L} Ef2 7} X|IHE|X| of 2 CDP ZJ|1t Yx|stE 3t QIE{HO|A T e
A% show cdp neighbors BE 2 At&35t0] MEE & QIgfLICt

Ct22 7|2 QlE{H 0|A 9| o L]t



interface GigabitEthernet0/0/0/1
l2transport

1

1

12vpn

xconnect group test

pP2p p2p8

interface GigabitEthernet0/0/0/1
neighbor 10.0.0.11 pw-id 8

1

1

1

CHES2 B 7t XIE K| 8f 2 st QIE{m o[£ of of 2IL|CE.

interface GigabitEthernet0/0/0/1.1 l2transport
encapsulation untagged

!

12vpn

xconnect group test

p2p p2p8

interface GigabitEthernet0/0/0/1.1

neighbor 10.0.0.11 pw-id 8

1

1

| & 7}X| ofloll A CDP THZ!I2 Wkl ¢4 Sdl|l ME LI CEE MZE CDP U|O|HZ ZHFEFLIC)
_CE= PEE CDP U|O|HHZ E x| ot&L|Ct.

routerl#sh cdp nei gigabitEthernet 0/1

Capability Codes: R - Router, T - Trans Bridge, B - Source Route Bridge
S - Switch, H - Host, I - IGMP, r - Repeater, P - Phone,

D - Remote, C - CVTA, M - Two-port Mac Relay

Device ID Local Intrfce Holdtme Capability Platform Port ID
router4 Gig 0/1 168 R S ME-3400G- Gig 0/1

3.3.2 L2VPN PEQ| F QIE{H o|A0|A CDP &43}
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- [2transport2 7 /& E 7|2 QE{H O|AM| M= CDPE & + gigLCt

. PEE 7| non-I2transport QIE{H 0|A 0| CDP7} M E < CDP IZ!2 QE{MESILICE O
£ Bl 9= CcDP miZlat U x|t E 7 E 12transport 51| QIE{H0|A T} QlE AR g
MELIChEs Bl ie E= Aes 7|18 EY ALE). 0| 32 CDP IZ!2 HA AO|ER
MEE|X| k&Lt

34 20d EQ|
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BPDUE Ut EfZio 2 %{2|E|H L2VPN |28 o|Mof et & EL|Ct

QIE{H| 0| A7} 12transport2 TLAIE|0] QI7HLE &8 Ef QIS &
5' I2transport 52| QIEH| O|A T} = B9 STP E= MST BPDUE
-ZQIE nxt HAAEAZ Scll MSELCH

PVST+(Per VLAN Spanning Tree PIus) = PVRST+(Rap|d PVST+)= BPDUZ2| dot1q Ei1 2 &
X|5t= 12transport 5t QIE{H[0|A T Q= E A2 M&E=E el X[HE BPDUE MSELICH

CHE2 EEZX]9f of &Lcth

Lo0 o0
10.0.0.13 10.0.0.11
router? routerd

F
Gi 0,1 Gi 0/0/0/1 S Gi 0/2/0/3 Giof1
route Kl % E . E @ routerd

CE PE Fseudowire PE

3

Router2 2! router32 dot1q EH1 27t Q= Ef7F RIHEIX| 2 Zoed & Z3|YE HMEELICH

interface GigabitEthernet0/0/0/1.1 l2transport
encapsulation untagged

|

interface GigabitEthernet0/0/0/1.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

!

12vpn

xconnect group test

p2p p2p8

interface GigabitEthernet0/0/0/1.2

neighbor 10.0.0.11 pw-id 8

|

1

p2p P2p9

interface GigabitEthernet0/0/0/1.1

neighbor 10.0.0.11 pw-id 9

> 1>~

%Iil 12 VLAN 12| Ej17} X|HE|X| &2 BPDUE £ 4151 VLAN 22| E{17} X|&HE BPDUE
Qx| 40 M £AIBILICH R E ZEE Gio/M10AM AQ x| 42 &FghLCt.

switchl#sh spanning-tree vlan 1

VLANO0001

Spanning tree enabled protocol ieee

Root ID Priority 32768

Address 0024.985e.6a00

Cost 8

Port 1 (GigabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec



Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 001d.4603.1£00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Role Sts Cost Prio.Nbr Type

Gi0/1 Root FWD 4 128.1 P2p

switchl#sh spanning-tree vlan 2

VLANO0002

Spanning tree enabled protocol ieee

Root ID Priority 32770

Address 0019.552b.b580

Cost 4

Port 1 (GigabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32770 (priority 32768 sys-id-ext 2)
Address 001d.4603.1£00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 15

Interface Role Sts Cost Prio.Nbr Type

Gi0/1 Root FWD 4 128.1 P2p

Ol #E0oME AIOIE AS| 21id EE| =HIRI0] ALO|E B
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ethernet-services access-list block-invalid-frames
10 deny any 0180.c200.0000 0000.0000.000f

20 deny any host 0180.c200.0010

30 deny any host 0100.0c00.0000

40 deny any host 0100.0ccc.cccc

50 deny any host 0100.0ccc.cccd

60 deny any host 0100.0ccd.cdce

70 permit any any
1

RP/0/RSP1/CPUO:router2#sh run int GigabitEthernet0/0/0/1.1

interface GigabitEthernet0/0/0/1.1 l2transport
encapsulation untagged

ethernet-services access-group block-invalid-frames ingress
ethernet-services access-group block-invalid-frames egress

RP/0/RSP1/CPUO:router2#sh run int GigabitEthernet0/0/0/1.2

interface GigabitEthernet0/0/0/1.2 l2transport
encapsulation dotlg 2

Q10 s ghElLct, &
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rewrite ingress tag pop 1 symmetric
ethernet-services access-group block-invalid-frames ingress

ethernet-services access-group block-invalid-frames egress
I

O|{4! MH|A ACLOIAM BPDUE A5t | Al=HErLCt.

RP/0/RSP1/CPUO:router2#sh access-lists ethernet-services block-invalid-frames
hardware ingress location 0/0/CPUO

ethernet-services access-list block-invalid-frames

10 deny any 0180.c200.0000 0000.0000.000f (41 hw matches)

20 deny any host 0180.c200.0010

30 deny any host 0100.0c00.0000

40 deny any host 0100.0ccc.cccc

50 deny any host 0100.0ccc.cccd (63 hw matches)

60 deny any host 0100.0ccd.cdce

70 permit any any (8 hw matches)

Switch12 0|4 switch40{lA{ BPDUE = 4I5tX| 22 2 O|A| switch10| FE 7} ELIC}.

switchl#sh spanning-tree vlan 1

VLANO00O01

Spanning tree enabled protocol ieee

Root ID Priority 32769

Address 001d.4603.1£00

This bridge is the root

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 001d.4603.1£00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 15

Interface Role Sts Cost Prio.Nbr Type

Gi0/1 Desg FWD 4 128.1 P2p
switchl#sh spanning-tree vlan 2

VLANO0002

Spanning tree enabled protocol ieee

Root ID Priority 32770

Address 001d.4603.1£00

This bridge is the root

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32770 (priority 32768 sys-id-ext 2)
Address 001d.4603.1£00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 15

Interface Role Sts Cost Prio.Nbr Type

GiO/1 Desg FWD 4 128.1 P2p

F30M 20 ECIE HIEH3HE T2 AIOIE ztol Mo 0| M S2|M F LIt &
st Amfd EE7 F2E 3%% - ‘E.iEFE fIEol A&LICH WELM PWOIM 201 EEIE HIEH
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ALO|E Ztoll 042 24Z40] = B MSTAG(MST Access Gateway) 5= PVSTAG(PVST+ Access
Gateway) Z 2 AIH'd EE|O| HA|A HO|ES O] HH DT &7 VPLSSt 75*% E£RME AFSELICH



REAMIEE L& 2 Multipoint Serviceoll CHEH MM E T SHAAIL.
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HE|ZQIE L2 7|s0i CHEF REAMIEH A—H S Implementing Multipoint Layer 2 ServicesE & Z35HAA|
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BE|X| EHQloi & 7H o] o] QIEH|0|A 7L UE A2 oY AQ|X|= CHY MAC FAE 7(Ht2
2 e MEE x| AH57| R A& A™E LigdoF FLICH ALQIx|l= AT =&
O| AA MAC FAE 7|02 2 MAC &2 =331 mac-address-table= 2f & LICT.

AQx|lE ClST Z2 WHo 2 Zhele MESLCH
.HEEIHAE ZP||Q0| 2ZE ZEH EYELICH EREFAE E2{T HIE2 HEtsted™

storm control2 At & L|C}

. HE[FHAE Z 2|2 IGMP(Internet Group Management Protocol) £ = MLD(Multicast
Listener Discovery) A+Z0| 2EE AL E AMe|stT EE|X| EHRle| 2E ZEo EHEE
LICH HE|IFHAE EY £ & MEH5t24™ storm control2 AMS & LICH

- H2[X| =M 2!2| mac-address-table(& = 8i= FLIFHAE)0] £35tX| o= CHA MAC F49|
FLIFHIAE ZPl2 22X THICIo| RE ZEMM EHTELICH & £ e FRLFHAE
e £ & AEH5tE2{™ storm controlE AF& & LICH

- H2[X| = H 22| mac-address-tabledll &5t= CHaf MAC 42| FLIFHAE Z B2 CHA
MAC 47t &t&E ZER M ELICH

Cisco IOS XR 2T EQ0{0i HEEEIFHAE T H QI E= M E80|EE LANS EHE|X| =HQlo|zt
T gtL|C} O]= 10S2| VLANO| EZ I 0iA dot1q BN 12 AFRE|= VLAN H30f 23 Eicks e
XN 2|5t™ Cisco 10S A Z E Q|0 012 VLANIF R AFEILICEH Cisco I0S XR &2Z EQ||0{2| HE[X|
THQI2 dot1q VLAN Ef M50l K| St&LICH EVC 2 AF85104 dot1q EH1E =&t
T 58t HE[X| ZH Qo MZ CHE dot1q VLAN HE 7} I dot1q 5] QIE{H|O|AE Z & &7
Lt EN7F XIHElX| 2 QIEHO|AE Z&E + U&LC

HE|X| EHole 7|8xo2 HECI|AE Al HE|FHAE Z 70| EB{2 k= 5Lt HEEEIHA

E zoeleuct zt E2|X| =HIQlod 3tLt2| mac-address-table O] AZZELICHON? EE X|2 711

ool o|sf MAC & &0| =822 HIgHEStE|X| ef= 8. ol Yetdo 2 EE|X| EH|ele
E SAE7} A odAg|E L2l IPv4 EEE IPve M 2ol sHE 8T,

HE|X| EHel2 E2X| 28 LM 2 E&E = JU&LICH o|FAH 5t ZHu|ado|Mde &A=

oler &= l&Lct 2 E2[X| =HIQlod| CHEH StLtel show BE CHAl EE2|X| 2 &0 CHal Lol

show B & AME = U&LICH HE|X| 2 & 0= mac-address-table == 7|EF ¢4Z20| gi&LICt


//tools.cisco.com/Support/CLILookup/cltSearchAction.do
//tools.cisco.com/RPF/register/register.do
https://www.cisco.com/cgi-bin/Support/OutputInterpreter/home.pl
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Zdx|aef|ol4 2 show B0 EH ALSEILICH

41 27 223

Ol= i< 7|2l of| &Lct,

rauterl
— G
@ Gi0M /39 2 GO 62 R 01 032 Vianz2 %
192 16822024 -*— 192 16823124
route 2 Tenr2inig 2 fouterd

192168 .2 4524
Telmn n.z

fouterd

2t RE2, BHRE3 & 2R E4= ASR 90002 S35 1 E|H, O] ASR 90002 O| Al 2HRE{ ZH2|
LANZ A|Zio]MgfL]ct,

O| Ml 2t E{2| QIE{m|o|A Hm|Tgo|d2 ChEa Z4&LCh

RP/0/RSPO/CPUO:router2#sh run int gig 0/1/0/39.2
interface GigabitEthernet0/1/0/39.2
ipv4d address 192.168.2.2 255.255.255.0

encapsulation dotlg 2
1

router3#sh run int gig 0/1
Building configuration...

Current configuration : 203 bytes
!

interface GigabitEthernet0/1
port-type nni

switchport access vlan 2
switchport trunk allowed vlan 1,2
switchport mode trunk

end

router3#sh run int vlan 2
Building configuration...

Current configuration : 61 bytes

|

interface Vlan2

ip address 192.168.2.3 255.255.255.0
end



router3#

RP/0/RSPO/CPUO:routerd#sh run int ten 0/0/1/0.2
interface TenGigE0/0/1/0.2
ipv4d address 192.168.2.4 255.255.255.0

encapsulation dotlg 2
l

IHZ!2 dot1q Ei2 27t /U= router10| A &= &lE[H dot1q BT 27t Q= CHE EtRE{Z2 MEEL|CH

ol 7|2 AlLIZ|20MHE ACH F 7HX| 40| U&LILCH.

1. 28 ACOIM dot1q Ei1 28 AFEStEE ol RX[6t Qlaz|A QIE{H O|A0 M B2
Wt 5Uet dot1q EfIE AFE5t0{ O|TB|A QE{HO|AS| Zaf|dg MPE = AU&LIC.
rewrite ingress tag pop 1 symmetric 32 Q5 X| ot &L|Ct.

2. £=Aldot1q Ef1 28 QlaBA weko 2 st dot1q Ef1 25 O|2BA WEo =2 CfEX
OS2 FANE = UsUC 0] 7|2 AlLt2|20| M= of2{8t 2t do| B K| et X[, XS FE
He[X| =i QlE olz{et Yaloz FMSt= K0l E&LICEH Ol Hf Bi 2 |RIdE X33

7| 2 LIcH ChE2 7| Zn|ae ol o|xof &g + Ue F 7HK| #HE ol L

et E|= BVI QIEmH0|A 7} LS| EE|X| HIQlol F7HE Z<2 miZlo] Ef gdo] BVIo]|

M % 2||ofof BtLICE RIMISH LIS MME & x35HAIAL.
CHE dot1q El1E AF2StE M AC7t LIS of F=7HEIL|C. dot1q Ej71 2= QlapA

i

2 HYE|D OHE dotiq Bi 2= O|aela ¥z M QlEmo|A0 FA|=/0d 11 EiCHo|

AT OrEH7ERILCHBVI
router12| Zt ACOi| dot1q Ef21 & EH & LICt.

RP/0/RSPO/CPUO:routerl#sh run int GigabitEthernet0/1/0/3.2
interface GigabitEthernet0/1/0/3.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric
|

RP/0/RSPO/CPUO:routerl#sh run int GigabitEthernet0/1/0/38.2
interface GigabitEthernet0/1/0/38.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric
|

RP/0/RSPO/CPUO:routerl#sh run int TenGigE0/2/0/4.2
interface TenGigE(0/2/0/4.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

CtZ 37tX| ACE EE|X| THIQle| Hxm|Tefo|ldE & lgfLCt.

RP/0/RSPO/CPUO:routerl#sh run 12vpn bridge group customerl
12vpn

bridge group customerl

bridge-domain engineering

interface TenGigE0/2/0/4.2

1

interface GigabitEthernet0/1/0/3.2
!

=]



interface GigabitEthernet0/1/0/38.2
1

2IX| EHIQI2 E2|X| 2 & oleHofl +dslok &Lict o] nZHo| CHE E2[X| =Helo] B8t
st HE|X| A& 2! customer10 M e = &LICH M E2[X| =HI2lo| CHE 1 Z4of|
12 M EE|IX| 288 HEE = U&LICE O] oo ME THE ALE5tod EEIX| EHQIE 1
X|8t 22|X| ':IHIO._l% QIQI Zl&ez2 1E35lE £+ &Lt

i fah)- o

ol
2
ol
ﬁ_

show run 12vpn bridge group customer1 bridge-domain engineering W& A2 3104 bridge-
domain2| Z1Z[2{|0|ME E AIELICY.

2E 22X EHIgle] Hu|ad|o]4d& = 2474 show run 12vpn bridge group customer! BWHEE AlIE
.‘;.*L—IEL

show 12vpn bridge-domain bd-name engineering B& == show I2vpn bridge-domain group
customer1t HE2 AFE5to E22|X| THIQlo]| CHEF HEE EAIRLICEH

RP/0/RSPO/CPUO:routerl#show 12vpn bridge-domain group customerl bd-name
engineering

Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: engineering, id: 5, state: up,
ShgId: 0, MSTi: 0

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 3 (3 up), VFIs: 0, PWs: O (0 up), PBBs: 0 (0 up)

List of ACs:

Gi0/1/0/3.2, state: up, Static MAC addresses: 0

Gi0/1/0/38.2, state: up, Static MAC addresses: 0

Te0/2/0/4.2, state: up, Static MAC addresses: 0

List of Access PWs:

List of VFIs:

RP/0/RSPO/CPUO:routerl#show 12vpn bridge-domain group customerl bd-name
engineering det

Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: engineering, id: 5, state: up,
ShgId: 0, MSTi: 0

Coupled state: disabled

MAC learning: enabled

MAC withdraw: enabled

MAC withdraw for Access PW: enabled

MAC withdraw sent on bridge port down: disabled

Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog

MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled

IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Bridge MTU: 1500

MIB cvplsConfigIndex: 6

Filter MAC addresses:

Create time: 28/05/2013 17:17:03 (00:18:06 ago)



No status change since creation

ACs: 3 (3 up), VFIs: 0, PWs: O (0 up), PBBs: 0 (0 up)
List of ACs:

AC: GigabitEthernet0/1/0/3.2, state is up

Type VLAN; Num Ranges: 1

VLAN ranges: [2, 2]

MTU 1500; XC ID 0xc40003; interworking none

MAC learning: enabled

Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Storm Control: disabled

Static MAC addresses:

Statistics:

packets: received 185066, sent 465

bytes: received 13422918, sent 34974

Storm control drop counters:

packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, multicast 0, unknown unicast 0
Dynamic ARP inspection drop counters:

packets: 0, bytes: 0

IP source guard drop counters:

packets: 0, bytes: 0

AC: GigabitEthernet0/1/0/38.2, state is up

Type VLAN; Num Ranges: 1

VLAN ranges: [2, 2]

MTU 1500; XC ID 0xc40005; interworking none

MAC learning: enabled

Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Storm Control: disabled

Static MAC addresses:

Statistics:

packets: received 8, sent 12287

bytes: received 770, sent 892418

Storm control drop counters:

packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, multicast 0, unknown unicast 0
Dynamic ARP inspection drop counters:

packets: 0, bytes: 0

IP source guard drop counters:

packets: 0, bytes: 0

AC: TenGigE0/2/0/4.2, state is up



Type VLAN; Num Ranges: 1

VLAN ranges: [2, 2]

MTU 1500; XC ID 0x1040001; interworking none
enabled

MAC learning
Flooding:
Broadcast & Multicast: enabled
Unknown unicast: enabled
MAC aging time: 300 s, Type: inactivity
MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no
MAC port down flush: enabled
disabled, Logging: disabled
disabled, Logging: disabled

MAC Secure:

Split Horizon Group: none

Dynamic ARP Inspection:
IP Source Guard: disabled, Logging: disabled
DHCPv4 snooping: disabled

IGMP Snooping profile: none

Storm Control: disabled

Static MAC addresses

sent 11839

Statistics
received 463
sent 859028
unknown unicast 0

packets:
bytes: received 35110
Storm control drop counters
packets: broadcast 0, multicast 0,
broadcast 0, multicast 0, unknown unicast 0
Dynamic ARP inspection drop counters

01524 show I12vpn bridge-domain group customer1 bd-
o

bytes:
packets: 0, bytes: 0
IP source guard drop counters
0, bytes: 0

o

List of VFIs

packets:
List of Access PWs
zk ACOIM THZI0| 441 & MBE[=X| &

name engineering det &2 ArS & LICtH

t24™ show [2vpn forwarding bridge-domain 22301 mac-address 7|

e EQlsic

mac-address-tabl

= == =
CE FIbeLct
RP/0/RSPO/CPUO:routerl#show 12vpn forwarding bridge-domain customerl
use the command

-?4I0101IA-I HAEL

engineering mac-address location 0/1/CPUOQO
To Resynchronize MAC table from the Network Processors,
o o
fllo{ E|0|E2 stESo] &=t
—_—
o}
Ls

12vpn resynchronize forwarding mac-address-table location
Mac Address Type Learned from/Filtered on LC learned Resync Age Mapped to

St=

Gi0/1/0/3.2 0/1/CPUO 0d Oh Om Os N/A

Gi0/1/0/3.2 0/1/CPUO0 0d Oh Om Os N/A

Gi0/1/0/38.2 0/1/CPUO0 0d Oh Om Os N/A
NI E

552b.b581 dynamic

0019.

0019.
0024.
2 =

6c9c. Te0/2/0/4 é 0/2/CPUO0 0d Oh Om Os N/A
A
1T H L- —
}. EE 8t mac-address-table 2| JX|OFO| AZE
2 A-|o|E L|C}. show nﬂaﬂ; %2 Icof ¢2dstH A= E.?__||o-|
o MS7IEstein AlE Z|CH 15 Foil RIS 7|87t 2t2 | K|
CIMELICH AZES
o= XS 7|85t2{™ I2vpn resynchronize forwarding mac-address-

552b:b5c3 dynamic
986c.6417 dynamic Gi
2lX| =Hlof M Zej|Yo| =412 miotct 2+l ZH=of 2f3H
o4 FHA[Z} @

ed3e.ed84 dynamic
ANIIE

==
SEF A odA

MAC =
C
lelo}EEEE le:54£2 = T HAHE
E”olE!EE Or |Oi E”Ol
=3 7C=,|-<,>-(o1| El0|2 0| & B%) &2 Z E 9|04 mac-address-table2| T & EfE
o1 & St=Qo{ ElO|EE =
BHEE AL ELICt

table
RP/0/RSPO/CPUO:routerl#l2vpn resynchronize forwarding mac-address-table

RP/0/RSPO/CPUO:routerl#term mon



location 0/1/CPUO

RP/0/RSPO/CPUO:routerl#LC/0/1/CPUO:May 28 18:25:35.734 : vkg_1l2fib_mac_cache[357]
$SPLATFORM-

PLAT_L2FIB_MAC_CACHE-6-RESYNC_COMPLETE : The resynchronization of the MAC
address table is complete

0/1/CPUO

RP/0/RSP0O/CPUO:routerl#show 12vpn forwarding bridge-domain customerl:engineering
mac-address location 0/1/CPUO

To Resynchronize MAC table from the Network Processors, use the command...

12vpn resynchronize forwarding mac-address-table location

Mac Address Type Learned from/Filtered on LC learned Resync Age Mapped to
0019.552b.b581 dynamic Gi0/1/0/3.2 0/1/CPUO 0d Oh Om 0Os N/A
0019.552b.b5c3 dynamic Gi0/1/0/3.2 0/1/CPUO 04 Oh Om Os N/A
6c9c.ed3e.ed484 dynamic Te0/2/0/4.2 0/2/CPUO 04 Oh Om Os N/A

syslog HIAIX|= MS7I3t Z2MAT 22E[E AlZ|E LIEILEZ, HAIXIE 27| /s El0lE 2
LIEIE gd3tsteE 2ol RSFLICH

Resync Age(MS 7|3t 7|ZF) HollE MAC FA7t st=9o] EO|S 0 M OHX|2H 22 RS 7|3HE Al
Ztol EAIE LICH

location Z/@/E& w4l EE g4l 21Q1 7tE 9| Y|X[ILICH MAC F A& stES|o{ol A 22l 7t 7t
of mEtE|2 2 AC = PW7H = 2 2tel 9+'201|H MAC =4 & 2otof & LTt detail 7/¥/E=
~ZEQ|o{ Elo|E2| 2|4 HEHE MBI E £ UGLIC

RP/0/RSPO/CPUO:routerl#show 12vpn forwarding bridge-domain customerl:
engineering mac-address detail location 0/1/CPUO

Bridge-domain name: customerl:engineering, id: 5, state: up
MAC learning: enabled

MAC port down flush: enabled

Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog

MAC limit reached: no

MAC Secure: disabled, Logging: disabled

DHCPv4 snooping: profile not known on this node

Dynamic ARP Inspection: disabled, Logging: disabled

IP Source Guard: disabled, Logging: disabled

IGMP snooping: disabled, flooding: enabled

Bridge MTU: 1500 bytes

Number of bridge ports: 3

Number of MAC addresses: 4

Multi-spanning tree instance: 0

To Resynchronize MAC table from the Network Processors, use the command...
12vpn resynchronize forwarding mac-address-table location

GigabitEthernet0/1/0/3.2, state: oper up

Number of MAC: 2

Statistics:

packets: received 187106, sent 757

bytes: received 13571342, sent 57446

Storm control drop counters:

packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, multicast 0, unknown unicast 0



Dynamic arp inspection drop counters:
packets: 0, bytes: 0

IP source guard drop counters:
packets: 0, bytes: 0

Mac Address: 0019.552b.b581, LC learned: 0/1/CPUO
Resync Age: 0d Oh Om Os, Flag: local

Mac Address: 0019.552b.b5c3, LC learned: 0/1/CPUO
Resync Age: 0d Oh Om Os, Flag: local

GigabitEthernet0/1/0/38.2, state: oper up

Number of MAC: 1

Statistics:

packets: received 18, sent 14607

bytes: received 1950, sent 1061882

Storm control drop counters:

packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, multicast 0, unknown unicast 0
Dynamic arp inspection drop counters:

packets: 0, bytes: 0

IP source guard drop counters:

packets: 0, bytes: 0

Mac Address: 0024.986¢.6417, LC learned: 0/1/CPUO
Resync Age: 0d Oh Om Os, Flag: local

TenGigE0/2/0/4.2, state: oper up

Number of MAC: 1

Statistics:

packets: received 0, sent 0O

bytes: received 0, sent 0

Storm control drop counters:

packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, multicast 0, unknown unicast 0
Dynamic arp inspection drop counters:

packets: 0, bytes: 0

IP source guard drop counters:

packets: 0, bytes: 0

Mac Address: 6c9c.ed3e.ed84, LC learned: 0/2/CPUO
Resync Age: 0d Oh Om Os, Flag: remote
BHO| ME HH M= EE[X| EHIQIHAM & &E & MAC F4 =2 ZF ACo|M &&El MAC
& 48 RBEUC
= o H .

hardware 7| E= 21ad|A £ o|2dAa T AT 2 3 =01 mac-address-table2
Z 23t |C}
=2 O0OH .

RP/0/RSPO/CPUO:routerl#show 12vpn forwarding bridge-domain customerl:
engineering mac-address hardware ingress location 0/1/CPUO

To Resynchronize MAC table from the Network Processors, use the command...
12vpn resynchronize forwarding mac-address-table location

Mac Address Type Learned from/Filtered on LC learned Resync Age Mapped to
0019.552b.b581 dynamic Gi0/1/0/3.2 0/1/CPUO 0d Oh Om 0Os N/A
0019.552b.b5¢c3 dynamic Gi0/1/0/3.2 0/1/CPUO 04 Oh Om Os N/A
0024.986c.6417 dynamic Gi0/1/0/38.2 0/1/CPUO 0d Oh Om Os N/A



6c9c.ed3e.ed84 dynamic Te0/2/0/4.2 0/2/CPUO 04 Oh Om Os N/A
RP/0/RSP0O/CPUO:routerl#show 12vpn forwarding bridge-domain customerl:
engineering mac-address hardware egress location 0/2/CPUO

To Resynchronize MAC table from the Network Processors, use the command...
12vpn resynchronize forwarding mac-address-table location

Mac Address Type Learned from/Filtered on LC learned Resync Age Mapped to
0019.552b.b581 dynamic Gi0/1/0/3.2 0/1/CPUO 0d Oh Om 1l4s N/A
0019.552b.b5¢c3 dynamic Gi0/1/0/3.2 0/1/CPUO 0d Oh Om 1ls N/A
0024.986¢.6417 dynamic Gi0/1/0/38.2 0/1/CPUO 0d Oh Om 10s N/A
6c9c.ed3e.ed84 dynamic Te0/2/0/4.2 0/2/CPUO 0d Oh Om 13s N/A
RP/0/RSPO/CPUO:routerl#

4.2 ™A MST

O|HMe| 24 AE2 EIREE HE|X| EHICI| AR 7| E 0] 7|2 0|R&LICH 2eqLE L2 &
QIXIE AZSH | AlStstH RL7t HAME 4 QoM FLE ZOMH STP7F TRLIC
routerd
router?
Tel0/04
routerd
B host1
R
couterE TeldsM,0/0

.

router? : . :

O| EZ ZX[0| M= router1, router2 X router37} 242t Cto[o{21 2ol Rl 2 E QIE{m|O[A 7} 23
E EEX| EHRIeZ EELICE routerd7 EZEIFHAE(0: ARP &) E router1 2 M&5HH
router12 O|Z router2 2! router32 2 Z{E 5l 1, router2= O|Z router3e 2 E{E 6l 1,
router32 O|& router22 Z2{Y & LICH O|A2 t=1t £F S ZeHstct.

RxnE BZop{H STPE A ¢&tLIC STPE 043 80| UX|Tt Cisco I0S XR AZ EQ|ofes
MSTEl= stLtel M| 7340k M| Z &huct.

L5t PVSTAG 2! MSTAGSH ZH2 Cisco I0S XR AZ E Q040 K| E|= T2 EZ 0| HAA HO|
EQo| H{F0o| QI&LICH Ol YHtXo 2 VPLSE AIE5tE EM EZZX|0MH AIEE = e
EEZO| XMgtE HX HZI0|H, MSTAG 2! PVSTAG Al Moj| M3EE|o] QU&LICE Cisco I0S XR £&
ZELRJ0{0i| MSTE ot AX[7I UE EEZX|7I i1 MA| Amid EE| 30| Hdt B0
Ok AFEE = U&LCt

Zt et E{ol 2702 52| IE{H|O|A Tt & EE|X| EH Qo FIHEILICH router12| Z4I| 1|
old2 Chs1t Z&Lct

interface GigabitEthernet0/0/0/1.2 l2transport



encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

1

interface GigabitEthernet0/0/0/1.3 l2transport
encapsulation dotlg 3

rewrite ingress tag pop 1 symmetric

1

interface TenGigE(0/0/0/1.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

1

interface TenGigE0/0/0/1.3 l2transport
encapsulation dotlg 3

rewrite ingress tag pop 1 symmetric

!

12vpn

bridge group customerl

bridge-domain finance

interface TenGigE0/0/0/1.3

1

interface GigabitEthernet0/0/0/1.3

1

1

bridge-domain engineering

interface TenGigE0/0/0/1.2

1

interface GigabitEthernet0/0/0/1.2

1

1

1

MST7t 7|2 QIE{H|o|A0f FAE[0] U&LICE O] odlofl M VLAN 2= QIAEIA 10f S (D CHE
ZE VLAN2 7|2 QIABA 022 RX|ELICH (F o #AXMQI Zu|JaolMoME VLANS 212
EA 7hol 2S5k 283t

STP HEF Lo FE EHE|X|o] MEA2 Z C|HIO|A S| REE @M= L AHICIE E2[X|
IDOY| o|af Z™HELICH M7 7HE AL RMER(7F SZ0| 7+E 2 X|B E2|X[ ID7} 7HE
<2 ClHO|A T R E HE|X|2 MEIEILICEH O] ofl0d M router32 QIAEA 09| B2 router1 ECH &
2 M =22 FHEIZZ router32 QIAEA 09| REQILICI BIRE12 QUAEA 19| AR IR
EI3ELCI M7 HooZ BIREM12 QIAEA 10| REQILICY.

CHS 2 router1 2] ZAX|2 20| M ILICE.

spanning-tree mst customerl
name customerl

revision 1

instance 0

priority 28672

!

instance 1

vlan-ids 2

priority 24576

!

interface TenGigE0/0/0/1

!

interface GigabitEthernet0/0/0/1
1

Bt E{32| ZAm| 28| 0| M iLC.



spanning-tree mode mst
spanning-tree extend system-id

!

spanning-tree mst configuration
name customerl

revision 1

instance 1 vlan 2

!

spanning-tree mst 0 priority 24576
spanning-tree mst 1 priority 28672

Ol&, 7HE X VLAN-QIAEA DjE2 ZE AL{R[0]|AM SYsH ok ELCt.

O|A| router12] ATl E 2| AEE =HQI8tL|C}.

RP/0/RSP1/CPUO:routerl#sh spanning-tree mst customerl
Role: ROOT=Root, DSGN=Designated, ALT=Alternate, BKP=Backup, MSTR=Master
State: FWD=Forwarding, LRN=Learning, BLK=Blocked, DLY=Bringup Delayed

Operating in dotlg mode

MSTI O (CIST):
VLANS Mapped: 1,3-4094

CIST Root Priority 24576
Address 001d.4603.1£00
Ext Cost O

Root ID Priority 24576

Address 001d.4603.1£f00

Int Cost 20000

Max Age 20 sec, Forward Delay 15 sec

Bridge ID Priority 28672 (priority 28672 sys-id-ext 0)
Address 4055.3912.fleb

Max Age 20 sec, Forward Delay 15 sec

Max Hops 20, Transmit Hold count 6

Interface Port ID Role State Designated Port ID
Pri.Nbr Cost Bridge ID Pri.Nbr

Gi0/0/0/1 128.2 20000 ROOT FWD 24576 001d.4603.1f00 128.1
Te0/0/0/1 128.1 2000 DSGN FWD 28672 4055.3912.fle6 128.1

MSTI 1:

VLANS Mapped: 2

Root ID Priority 24576
Address 4055.3912.fleb
This bridge is the root

Int Cost 0
Max Age 20 sec, Forward Delay 15 sec

Bridge ID Priority 24576 (priority 24576 sys-id-ext 0)



Address 4055.3912.fleb6
Max Age 20 sec, Forward Delay 15 sec
Max Hops 20, Transmit Hold count 6

Interface Port ID Role State Designated Port ID
Pri.Nbr Cost Bridge ID Pri.Nbr

Gi10/0/0/1 128.2 20000 DSGN FWD 24576 4055.3912.fle6 128.2

Te0/0/0/1 128.1 2000 DSGN FWD 24576 4055.3912.fle6 128.1

Router32 0|& £01 02| FEO0|EZ router1 2 Gi0/0/0/10{| X router3L &2 &5t= FE XZEE
LICt Router12 QIAEIA 19| REO|E2Z, router1 2 ST QUAEIA S| B E QIE{H O|AM M X
= 22 x|t

I E{2= Te0/1/0/001| A 004 CHEH ®HEHEILICE.

RP/0/RSP1/CPUO:router2#sh spanning-tree mst customerl
Role: ROOT=Root, DSGN=Designated, ALT=Alternate, BKP=Backup, MSTR=Master
State: FWD=Forwarding, LRN=Learning, BLK=Blocked, DLY=Bringup Delayed

Operating in dotlg mode

MSTI O (CIST):
VLANS Mapped: 1,3-4094

CIST Root Priority 24576
Address 001d.4603.1£00
Ext Cost O

Root ID Priority 24576

Address 001d.4603.1£f00

Int Cost 20000

Max Age 20 sec, Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Address £025.72a7.bl3e

Max Age 20 sec, Forward Delay 15 sec

Max Hops 20, Transmit Hold count 6

Interface Port ID Role State Designated Port ID
Pri.Nbr Cost Bridge ID Pri.Nbr

Gi0/0/0/1 128.2 20000 ROOT FWD 24576 001d.4603.1f00 128.2

Te0/1/0/0 128.1 2000 ALT BLK 28672 4055.3912.fle6 128.1
MSTI 1:

VLANS Mapped: 2

Root ID Priority 24576

Address 4055.3912.fleb

Int Cost 2000
Max Age 20 sec, Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)



Address £025.72a7.bl3e
Max Age 20 sec, Forward Delay 15 sec
Max Hops 20, Transmit Hold count 6

Interface Port ID Role State Designated Port ID
Pri.Nbr Cost Bridge ID Pri.Nbr

Gi0/0/0/1 128.2 20000 DSGN FWD 32768 f025.72a7.bl3e 128.2
Te0/1/0/0 128.1 2000 ROOT FWD 24576 4055.3912.fle6 128.1
RP/0/RSP1/CPUO:router2#

Te0/1/0/0.27} ZEE|1T Te0/1/0/0.32 XFEHEILICE STP Blocked Zf0| 0x00|H =740| falseO|=
2 OlE{H|o|A 7} MEEILICH STP Blocked Z£0| 0x10|24 Z=740]| trueO|2 2 QIE{H|O|A 7} R} EHE!
LIC}.

OIS HIEXHT ZZ MM = QIE{m O|A CI|O|E{E E Al5t2{™ show uidb data HHE
L|C}.

Olo mjn
o J\OI'

I
P

> O

RP/0/RSP1/CPUO:router2#sh uidb data location 0/1/CPU0 TenGigE0/1/0/0.2

ingress | i Blocked

STP Blocked 0x0

RP/0/RSP1/CPUO:router2#sh uidb data location 0/1/CPU0 TenGigE0/1/0/0.3

ingress | i Blocked

STP Blocked 0x1

4.3BVI

2E|X| EHIQlg 75 L2 = Qlo] WEELICE siE L2 EHQlE S&5ie{H BEE2|X| =Ml

LHo| EAEQ} 9|'=' B4 7t EIRESHE L3 BHREE HAAELICH 0| Cholo{220d| A host12
24 MU g ZF25t1 QE{Ulof 2443351 7| 250 routerd EE= routerbE AFEE = U&LICH

22X =Helo| 2 EE EtRE{ 1 & 2F2E 2= ASR 9000 E|‘-?-E'|0|E|=| IPv4 & IPve EZHEIE 2}
SEIE & olALICH [HatA O] T BHREE L3 2HE{of o Z sHe CHAl B2|x] EH2lofA IP £ 24
TS Jhriel OlEjlo 2 XN Bl EIE 4 oA LIk O[3 sheled Selx| Toiolofl WNE 2 LA

T HS A olD 2 JHp|K| IZ[]-||0,_|O-I| A= L3 QIE{H|0|A QI BVIE /3l oF & LICt.
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routerd
routerl
@ i0.0/0A
Te0001
routerd

2:-, hostl
R

Cautars TelM10/0

—

touter? : . :




Ol= Ch31h &2 Zu|ag ol dLch.

rl

RP/0/RSP1/CPUO:routerl#sh run int bvi 2
interface BVI2
ipv4d address 192.168.2.1 255.255.255.0

RP/0/RSP1/CPUO:routerl#sh run int bvi 3
interface BVI3
ipv4d address 192.168.3.1 255.255.255.0

RP/0/RSP1/CPUO:routerl#sh run 12vpn bridge group customerl

12vpn

bridge group customerl

bridge-domain finance

interface TenGigE0/0/0/1.3

1

interface GigabitEthernet0/0/0/1.3

1

routed interface BVI3

!

bridge-domain engineering

interface TenGigE0/0/0/1.2

!

interface GigabitEthernet0/0/0/1.2

!

routed interface BVI2

!

!

!

RP/0/RSP1/CPUO:routerl#sh run int gig 0/0/0/1.2

interface GigabitEthernet0/0/0/1.2 l2transport

encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

!

BVIE E17} ISE|x| e L3 elEimlolaiuich meb BYIolA H2Ix| Suelel ACH] 44
Wzl MElstA sttdH S0{”e 2E ElO8 U= S ACE F-datiofF &LICH 2EX| 2 "

BVIZt E§1E QI8 == glod uH%’J‘é‘ AAEFLICH BVIOI A= dot1q ot¢f RIE{H0[AE -?L*

gloo 2 0| 02| Gio/0/0/1.201 Mt ZOl ACHIM Ef1E Ho 2 Qlae||A(ingress)dt OF E |—|

Ct.

mm-w

BVI QIE{H|O|AE 7}4 QIE{H|O|AO|E 2 EMSIE 4+ Qe 750 & 7HX| AMEto| &Lt ol
Bt A8t AHEH2 Cisco ASR 9000 Series 2t E{0| £ 2E & EEI’S TA: IRB F4J0f cist A
Bt ALgholl A E|o{ Q& LICEH ASR 90002| BVI RIE{H| 0| A0 MHE CHS 7|s0| X|HE|X| et &LCt.

. ACL(Access Control List). Z2{Lt E2|X| ZHQIO| Zf 12 ZEO| L2 ACLE 7 HE £ l&Lct

- IP FRR(#FE Z=Z ZHX|E)

- Netflow

- MOFRR(EE[FHAE M & W E A2t E)
- MPLS Ello|Z2 2 ¢E

- mVPNv4

- QoS(Quality of Service)

- EgfE 03
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- BVIS| HHE 7t XIHE[X] &2 QIE{H 0|A

. HIC|2 Z2LIE{ & (Vidmon)
BVIE VRF(VirtuaI Routing and Forwarding) ZA1I| 2 2{|0[MYU = Qo2 2 BVIO| =4IE EBE2
MPLSE &3all & =|X|2F per-vrf label-allocation-mode S At&3H ok & LIC},

Olg{st MEHEl 7|5 & StLI7I 2ot ZL BVIE A& £ Q&LICt EE CIE sl Y2 2 <E
O|F XE 7t0]| 2| R 70|22 A5t ZJQULICE 047|M & ZE= EE[X| ZH Qo )l
SFEXEE RE 7|s8 FHEE + e it EIRE|E QIEH0|A R F/EEILICEH
4.4 \VVPLS
441712
VPLSE= MPLS PWE S48l 042 AtO|E Q| HE|X| THIQIE dttel 2 EEX| EHQIS 2 HEE
Ue 7l MSEHLICH MZE CHE AIO|EC| SAE = L2VPN PE ZHoll MPLS PWe| ™| M4 &

E3| EQstA LS 502 SEQUS 12 MOHE XA 04Z4E 7do 2 HolL|r}.
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host3 pilias ‘\\_,/ Fouterd hostd

10.0.0.12 100014
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Zt SAEJICIE RE SAEQ| ERfEE sAIE = U & 5t2{H PW°| A HIAIZF 2 ELICH
[EPEM‘I L2VPN PEE VPLS PW01I MEAE TP e CHE VPLS PWE Sl MEstX| &t &LICH
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TS 4 4l7| £ WEPKAE B2E7} Rl B2olR WEPHAE QIS PECI MEE + 9
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PW2| x| Ml Al VFI(Virtual Forwarding Instance) OF2Hofl A 433t oF & L|Ct.



RP/0/RSPO/CPUO:routerl#sh run 12vpn bridge group customerl
12vpn

bridge group customerl
bridge-domain finance

interface GigabitEthernet0/1/0/3.3
!

vfi customerl-finance

neighbor 10.0.0.12 pw-id 3

1

neighbor 10.0.0.13 pw-id 3

1

neighbor 10.0.0.14 pw-id 3

1

1

1

bridge-domain engineering
interface GigabitEthernet0/1/0/3.2
!

vfi customerl-engineering

neighbor 10.0.0.12 pw-id 2

1

neighbor 10.0.0.13 pw-id 2

1

neighbor 10.0.0.14 pw-id 2

1

1

1

VFI oteol 8 E PWE Zo{ol M 25| H A= PWRILICH Ol248t =&|l2 8 PWOIAM =41
= Zg|o| CtE PWE MEE|X| ot =5 57| 25 S UE SHG(Split Horizon Group)2| Y& L
Ct.

ACO| &t REoZ ZtFE|T VFI of 2ol +FEE[XR| b= HMA PWE —EE &= U&LICH RHAIE

i

router2, router3 2! router4 2| ZAI| 218|042 0§ RASIH, LIHK| 37H2| EFRE{E 25 VFI of 2}
O HIO|HZE ERHEfLCY.

RP/0/RSPO/CPUO:routerl#sh 12vpn bridge-domain bd-name engineering detail
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: engineering, id: 5, state: up,
ShgId: 0, MSTi: O

Coupled state: disabled

MAC learning: enabled

MAC withdraw: enabled

MAC withdraw for Access PW: enabled

MAC withdraw sent on bridge port down: disabled

Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog

MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled

IP Source Guard: disabled, Logging: disabled



DHCPv4 snooping: disabled

IGMP Snooping profile: none

Bridge MTU: 1500

MIB cvplsConfigIndex: 6

Filter MAC addresses:

Create time: 28/05/2013 17:17:03 (23:06:02 ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)
List of ACs:

AC: GigabitEthernet0/1/0/3.2, state is upH-VPLS
Type VLAN; Num Ranges: 1

VLAN ranges: [2, 2]

MTU 1500; XC ID 0xc40003; interworking none

MAC learning: enabled

Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Storm Control: disabled

Static MAC addresses:

Statistics:

packets: received 234039, sent 7824

bytes: received 16979396, sent 584608

Storm control drop counters:

packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, multicast 0, unknown unicast 0
Dynamic ARP inspection drop counters:

packets: 0, bytes: 0

IP source guard drop counters:

packets: 0, bytes: 0

List of Access PWs:

List of VFIs:

VFI customerl-engineering (up)

PW: neighbor 10.0.0.12, PW ID 2, state is up ( established )
PW class not set, XC ID 0xc0000009

Encapsulation MPLS, protocol LDP

Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use

MPLS Local Remote

Label 16049 16042

Group ID 0x5 0x1

Interface customerl-engineering customerl-engineering
MTU 1500 1500

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)



Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

MIB cpwVcIndex: 3221225481

Create time: 29/05/2013 15:36:17 (00:46:49 ago)

Last time status changed: 29/05/2013 15:57:36 (00:25:29 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 555, sent 285

bytes: received 36308, sent 23064

DHCPv4 snooping: disabled

IGMP Snooping profile: none

PW: neighbor 10.0.0.13, PW ID 2, state is up ( established )
PW class not set, XC ID 0xc000000a

Encapsulation MPLS, protocol LDP

Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use

MPLS Local Remote

Label 16050 16040

Group ID 0x5 0x3

Interface customerl-engineering customerl-engineering
MTU 1500 1500

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)

VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

MIB cpwVcIndex: 3221225482

Create time: 29/05/2013 15:36:17 (00:46:49 ago)

Last time status changed: 29/05/2013 16:00:56 (00:22:09 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 184, sent 158

bytes: received 12198, sent 14144

DHCPv4 snooping: disabled

IGMP Snooping profile: none

PW: neighbor 10.0.0.14, PW ID 2, state is up ( established )
PW class not set, XC ID 0xc000000b

Encapsulation MPLS, protocol LDP

Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use

MPLS Local Remote

Label 16051 289974

Group ID 0x5 0x6

Interface customerl-engineering customerl-engineering
MTU 1500 1500

Control word disabled disabled



PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message
MIB cpwVcIndex: 3221225483

Create time: 29/05/2013 15:36:17 (00:46:49 ago)
Last time status changed: 29/05/2013 16:02:38 (00:20:27 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 137

bytes: received 0, sent 12064

DHCPv4 snooping: disabled

IGMP Snooping profile: none

VFI Statistics:

drops: illegal VLAN 0, illegal length 0

10.0.0.127t X|2| Pwoi| CHEt 2Z B|0[E2 160490|0, O|= 2l|0|E 160492 &7A O|HS = & &
ol :=4&IEE o|0|&Lct %|F MPLS &0{A IGP tilo|E& HYzFlo{of 22, 2 2{E AH™H2 0]
MPLS 20|22 7|82 2 ELICH BA|IX null Bl0[E£0] Fot US & AR A2/F BHE2 PW il
Ol2& 7|#te= FLct

RP/0/RSPO/CPUO:routerl#sh mpls forwarding labels 16049
Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched

16049 Pop PW(10.0.0.12:2) BD=5 point2point 58226

2| 0|2 ol CHEt show mpls forwarding Iabels H2 27X ':EHIOI HEE NMI35IH, Ol HEE A
83lo4 miZ!0| = Al CHAF mac-address 2! PW(neighbor 2! pw-id)E 32 £ &LICH IH CHS
s HIOIHE 7IEIZ|= mac-address-tableoﬂ =2 H-E = U&LICH.

RP/0/RSPO/CPUO:routerl#sh 12vpn forwarding bridge-domain customerl:
engineering mac-address location 0/1/CPUO

To Resynchronize MAC table from the Network Processors, use the command...
12vpn resynchronize forwarding mac-address-table location

Mac Address Type Learned from/Filtered on LC learned Resync Age Mapped to

0019.552b.b5¢c3 dynamic Gi0/1/0/3.2 0/1/CPUO0 0d Oh Om Os N/A

0024.985e.6a01 dynamic (10.0.0.12, 2) 0/1/CPUO 0d Oh Om Os N/A
0024.985e.6a42 dynamic (10.0.0.12, 2) 0/1/CPUO 0d Oh Om Os N/A
001d.4603.1£f42 dynamic (10.0.0.13, 2) 0/1/CPUO0 0d Oh Om Os N/A

442PW £8 A MESE EfO

VPLS PWE 7|EXo 2 9% 5(0|C{4) PWZ A FHAHEILICH VLAN B =& £ (rewrite E&30| 7
dEl B2)ACo E0{E A2 FAUOIE PWE 6H M&ELIoH

Cisco 10S XR Software Release 4.1.0 for LDP signaling and Release 4.3.1 with BGPO|A = Q1%
C[HFO[A of2ofl pw-class& F45t 1 pw-class OF2{0l F& 2 E vian passthrougha Tdg —"‘— A
&LICH 2™ rewrite 0| 2 HE B VLAN B 2% & ACHM LIRE RE UE
VC(virtual connection)-type 4(0|H! VLAN) PW7t &4 ElL|Ct.



VC-type 4 PW7} Q= 23 Z2| 2ol dot1q Ef27F ER35I2 2 EFPO|A{ VLAN E{E _5 FotH T

Bllodl it o|AF o] VLAN Ef27} Hof Q&LICH ™S BE vian AAT DEE A28 [ =g
lof 0| E{2 00| F7FEIX] & LT}

S Y VFIOIM R 42 8 5PWE E86ts W2 XIHEX| &LICH 2ZE PWE 22 R0
o0k gL |Ct.

RP/0/RSPO/CPUO:routerl#sh run 12vpn bridge group customerl bridge-domain
engineering

12vpn

bridge group customerl
bridge-domain engineering
interface GigabitEthernet0/1/0/3.2
!

vfi customerl-engineering
neighbor 10.0.0.12 pw-id 2
pw-class VC4-PT

!

neighbor 10.0.0.13 pw-id 2
pw-class VC4-PT

!

neighbor 10.0.0.14 pw-id 2

pw-class VC4-PT
1

RP/0/RSP0O/CPUO:routerl#sh 12vpn bridge-domain bd-name engineering detail |
i "PW:|PW type"

MAC withdraw for Access PW: enabled

PW: neighbor 10.0.0.12, PW ID 2, state is up ( established )

PW type Ethernet VLAN, control word disabled, interworking none
PW type Ethernet VLAN Ethernet VLAN

PW: neighbor 10.0.0.13, PW ID 2, state is up ( established )

PW type Ethernet VLAN, control word disabled, interworking none
PW type Ethernet VLAN Ethernet VLAN

PW: neighbor 10.0.0.14, PW ID 2, state is up ( established )

PW type Ethernet VLAN, control word disabled, interworking none
PW type Ethernet VLAN Ethernet VLAN

443 XS AN 3 4% %2

= VvFIo| £3 2 E Ho|tHe| £5 An|ado|Me 7|Ee 2 A LICH MPLS LDP= Q18 C|H}o|
AQFO| PW Al E 0] AP%EI%QLIELOIE o]

HE23 0| A VPLS PEE F7t& I 2 24 E2[X| =H Qe 2 E 7|E PEO| CHEt PWE 4 =5

PEE R AMEHL|CT. j.E-l':' D E pE7I &5 HAlE|o{oF 5tE2 2 Af PEO] CHEt PWE -.9.-6I-7| 2|3
2E J|E PEE T Ms&Hof gfLIC}. ol PE & HE2|X| EHIQle| =7t &7t&of et 2Patol ot

M7t 2 = Q&L

Bt 71X| 2 @ PEV BGPE E6 AIS O 2 CIE PEE AMSIE 2 5= Z4dLICt IBGPOE
£ HAl(full-mesh) 27 AFEE UKt ZE ZIEHEHE AIESIH & 1|*|(fu|l mesh) QLT AEE
sHEe £ &Lt et M PEE %!EF’“OE M2 £0| 42 2EHEHZ I|o{-ISHEE 7L
M, CIE 2 E PEE Y UCIO|EE £AI5t1, M PEE CIE PER R E YC|0|EE £ AIELICH



BGPE Sl CtE PEE HM5t7| 2Is Z PE= vpls-vpws 2201 CHa F |, Erofsteis &

ElX| =HQIS BGPol| gLt S 22|x| =l &8t ChE PEZF AMEH 2 PEO] CH
& PW7F A& EILICH BGPE O] AtS HMof| AI2E|ls T2 ES QUL

XS AMEI PEO| CHEF PWO| 250 IE BGP2} LDP2| & 7HX| 40| U&LICt o] oflof M= BGP
25 U LDP ASE AR50 0| EZEZX|E BGP Als AMo Z BdgHhL|Ct

4.4.3.1 BGP A& A4 5 BGP Al2'E¥™

EF2E{ bgp & 217 C|HIO|A(CHE PE EE& route-reflector) OF2H0I A 12vpn vpls-vpwsE T4
grLct.

router bgp 65000
address-family 12vpn vpls-vpws
1

neighbor-group IOX-LAB-RR
address-family 12vpn vpls-vpws
1

neighbor 10.0.0.3

use neighbor-group IOX-LAB-RR
1

neighbor 10.0.0.10

use neighbor-group IOX-LAB-RR
l

M =4 {2 2|7} | o]t B & 43 2| X[EH o PEX oF % E2|X| HIQloi| CHEr &0 &2
x| et k&Lt

RP/0/RSP0O/CPUO:routerl#sh bgp neighbor 10.0.0.3 | i Address family L2VPN
Address family L2VPN VPLS: advertised and received

P/0/RSPO/CPUO:routerlfsh bgp 1l2vpn vpls summary

BGP router identifier 10.0.0.11, local AS number 65000
BGP generic scan interval 60 secs

BGP table state: Active

Table ID: 0x0 RD version: 3890838096

BGP main routing table version 77

BGP scan interval 60 secs

BGP is operating in STANDALONE mode.

Process RcvTblVer DLRIB/RIB LabelVer ImportVer SendTblVer StandbyVer
Speaker 77 77 77 77 77 77

Neighbor Spk AS MsgRcvd MsgSent TblVer InQ OutQ Up/Down St/PfxRcd
10.0.0.3 0 65000 252950 53252 77 0 0 1w0d O
10.0.0.10 0 65000 941101 47439 77 0 0 00:10:18 0

L2VPN EE2|X| EHQ! AL a0l BEM AtS HAM bgp & #E T2 ER bgpE FHFLICH
router12| Z1I|T2{|0|MH2 Ct2 1 Z&LCt.

RP/0/RSPO/CPUO:routerl#sh run 12vpn bridge group customerl
12vpn

bridge group customerl

bridge-domain finance

interface GigabitEthernet0/1/0/3.3



1
vfi customerl-finance
vpn-id 3
autodiscovery bgp
rd auto
route-target 0.0.0.1:3
signaling-protocol bgp
ve-id 11
!
1
1
1
bridge-domain engineering
interface GigabitEthernet0/1/0/3.2
!
vfi customerl-engineering
vpn-id 2
autodiscovery bgp
rd auto
route-target 0.0.0.1:2
signaling-protocol bgp
ve-id 11
!
1
1
1
1

router2| ZAI| 10| CtS Z&LICH

RP/0/RSP1/CPUO:router2#sh run 12vpn bridge group customerl
Thu May 30 15:25:55.638 CEST

12vpn

bridge group customerl
bridge-domain finance

interface GigabitEthernet0/0/0/1.3
!

vfi customerl-finance

vpn-id 3

autodiscovery bgp

rd auto

route-target 0.0.0.1:3
signaling-protocol bgp

ve-id 13

!

1

1

1

bridge-domain engineering
interface GigabitEthernet0/0/0/1.2
!

vfi customerl-engineering

vpn-id 2

autodiscovery bgp

rd auto

route-target 0.0.0.1:2
signaling-protocol bgp

ve-id 13

!

1
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RP/0/RSPO/CPUO:routerl#sh bgp 12vpn vpls summary

BGP router identifier 10.0.0.11, local AS number 65000
BGP generic scan interval 60 secs

BGP table state: Active

Table ID: 0x0 RD version: 3890838096

BGP main routing table version 103

BGP scan interval 60 secs

BGP is operating in STANDALONE mode.

Process RcvTblVer bRIB/RIB LabelVer ImportVer SendTblVer StandbyVer
Speaker 103 103 103 103 103 103

Neighbor Spk AS MsgRcvd MsgSent TblVer InQ OutQ Up/Down St/PfxRcd
10.0.0.3 0 65000 254944 53346 103 0 0 1w0d 6
10.0.0.10 0O 65000 944859 47532 103 0 0 01:40:22 6

RP/0/RSPO/CPUO:routerl#sh bgp 1l2vpn vpls

BGP router identifier 10.0.0.11, local AS number 65000
BGP generic scan interval 60 secs

BGP table state: Active

Table ID: 0x0 RD version: 3890838096

BGP main routing table version 103

BGP scan interval 60 secs

Status codes: s suppressed, d damped, h history, * wvalid, > best
i - internal, r RIB-failure, S stale

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

Network Next Hop Rcvd Label Local Label

Route Distinguisher: 10.0.0.11:32769 (default for vrf customerl:finance)
*> 11:10/32 0.0.0.0 nolabel 16060

*>112:10/32 10.0.0.12 16060 nolabel

*>3113:10/32 10.0.0.13 16060 nolabel

*>114:10/32 10.0.0.14 289959 nolabel

Route Distinguisher: 10.0.0.11:32770 (default for vrf customerl:engineering)
*> 11:10/32 0.0.0.0 nolabel 16075

*>112:10/32 10.0.0.12 16075 nolabel

*>3113:10/32 10.0.0.13 16075 nolabel

*>114:10/32 10.0.0.14 289944 nolabel

Route Distinguisher: 10.0.0.12:32768

*>112:10/32 10.0.0.12 16060 nolabel

* 1 10.0.0.12 16060 nolabel

Route Distinguisher: 10.0.0.12:32769

*>112:10/32 10.0.0.12 16075 nolabel

* 1 10.0.0.12 16075 nolabel

Route Distinguisher: 10.0.0.13:32769

*>3113:10/32 10.0.0.13 16060 nolabel

* 1 10.0.0.13 16060 nolabel

Route Distinguisher: 10.0.0.13:32770

*>3113:10/32 10.0.0.13 16075 nolabel

* 1 10.0.0.13 16075 nolabel

Route Distinguisher: 10.0.0.14:32768

*>114:10/32 10.0.0.14 289959 nolabel

* 1 10.0.0.14 289959 nolabel

Route Distinguisher: 10.0.0.14:32769

HLH7| s BGPE MEFLICH 1 7='I'_} Pwe| A HIAI7F S-&ELICH



*>114:10/32 10.0.0.14 289944 nolabel
* 1 10.0.0.14 289944 nolabel

Processed 14 prefixes, 20 paths
O|= router10i M & 5= X 0| router3(10.
route—reflector(10.0.0.3 21 10.0.0.10)& S3all =4IELICH

RP/0/RSPO/CPUO:routerl#sh bgp 1l2vpn vpls rd 10.0.0.13:32770 13:10/32
BGP routing table entry for 13:10/32, Route Distinguisher: 10.0.0.13:32770
Versions:

Process bRIB/RIB SendTblVer

Speaker 92 92

Last Modified: May 30 15:10:44.100 for 01:23:38

Paths: (2 available, best #1)

Not advertised to any peer

Path #1: Received by speaker 0

Not advertised to any peer

Local

10.0.0.13 (metric 5) from 10.0.0.3 (10.0.0.13)

Received Label 16075

Origin IGP, localpref 100, valid, internal, best, group-best,
import-candidate, not-in-vrf, import suspect

Received Path ID 0, Local Path ID 1, version 92

Extended community: RT:0.0.0.1:2 L2VPN:19:0:1500

Originator: 10.0.0.13, Cluster list: 10.0.0.3

Block Size:10

Path #2: Received by speaker 0

Not advertised to any peer

Local

10.0.0.13 (metric 5) from 10.0.0.10 (10.0.0.13)

Received Label 16075

Origin IGP, localpref 100, valid, internal, not-in-vrf, import suspect
Received Path ID 0, Local Path ID 0, wversion 0

Extended community: RT:0.0.0.1:2 L2VPN:19:0:1500

Originator: 10.0.0.13, Cluster list: 10.0.0.10

Block Size:10

RP/0/RSPO/CPUO:routerl#sh bgp 12vpn vpls rd 10.0.0.13:32769 13:10/32
BGP routing table entry for 13:10/32, Route Distinguisher: 10.0.0.13:32769
Versions:

Process bRIB/RIB SendTblVer

Speaker 93 93

Last Modified: May 30 15:10:44.100 for 01:25:02

Paths: (2 available, best #1)

Not advertised to any peer

Path #1: Received by speaker 0

Not advertised to any peer

Local

10.0.0.13 (metric 5) from 10.0.0.3 (10.0.0.13)

Received Label 16060

Origin IGP, localpref 100, valid, internal, best, group-best,
import-candidate, not-in-vrf, import suspect

Received Path ID 0, Local Path ID 1, wversion 93

Extended community: RT:0.0.0.1:3 L2VPN:19:0:1500

Originator: 10.0.0.13, Cluster list: 10.0.0.3

Block Size:10

Path #2: Received by speaker 0

Not advertised to any peer

Local

10.0.0.13 (metric 5) from 10.0.0.10 (10.0.0.13)

Received Label 16060

Origin IGP, localpref 100, valid, internal, not-in-vrf, import suspect
Received Path ID 0, Local Path ID 0, version 0

0.0.13)0llM I st= HFALRILICH



Extended community: RT:0.0.0.1:3 L2VPN:19:0:1500
Originator: 10.0.0.13, Cluster list: 10.0.0.10
Block Size:10

EFE{10{ M 22 7t X| PWE H™MESLICH

RP/0/RSPO/CPUO:routerl#sh 12vpn discovery bridge-domain

Service Type: VPLS, Connected

List of VPNs (2 VPNs):

Bridge group: customerl, bridge-domain: finance, id: 3, signaling
protocol: BGP

List of Local Edges (1 Edges):

Local Edge ID: 11, Label Blocks (1 Blocks)

Label base Offset Size Time Created

16060 10 10 05/30/2013 15:07:39

List of Remote Edges (3 Edges):

Remote Edge ID: 12, NLRIs (1 NLRIs)

Label base Offset Size Peer ID Time Created

16060 10 10 10.0.0.12 05/30/2013 15:09:53
Remote Edge ID: 13, NLRIs (1 NLRIs)
Label base Offset Size Peer ID Time Created

16060 10 10 10.0.0.13 05/30/2013 15:10:43
Remote Edge ID: 14, NLRIs (1 NLRIs)
Label base Offset Size Peer ID Time Created

289959 10 10 10.0.0.14 05/30/2013 15:11:22

Bridge group: customerl, bridge-domain: engineering, id: 5, signaling
protocol: BGP

List of Local Edges (1 Edges):

Local Edge ID: 11, Label Blocks (1 Blocks)

Label base Offset Size Time Created

16075 10 10 05/30/2013 15:08:54

List of Remote Edges (3 Edges):

Remote Edge ID: 12, NLRIs (1 NLRIs)

Label base Offset Size Peer ID Time Created

16075 10 10 10.0.0.12 05/30/2013 15:09:53
Remote Edge ID: 13, NLRIs (1 NLRIs)
Label base Offset Size Peer ID Time Created

16075 10 10 10.0.0.13 05/30/2013 15:10:43
Remote Edge ID: 14, NLRIs (1 NLRIs)
Label base Offset Size Peer ID Time Created

289944 10 10 10.0.0.14 05/30/2013 15:11:22

RP/0/RSPO/CPUO:routerl#sh 12vpn bridge-domain autodiscovery bgp
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: finance, id: 3, state: up,
ShgId: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)

List of VFIs:

VFI customerl-finance (up)

Neighbor 10.0.0.12 pw-id 3, state: up, Static MAC addresses: 0
Neighbor 10.0.0.13 pw-id 3, state: up, Static MAC addresses: 0



Neighbor 10.0.0.14 pw-id 3, state: up, Static MAC addresses: 0
Bridge group: customerl, bridge-domain: engineering, id: 5, state:
ShgId: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)

List of VFIs:

VFI customerl-engineering (up)

Neighbor 10.0.0.12 pw-id 2, state: up, Static MAC addresses: 0
Neighbor 10.0.0.13 pw-id 2, state: up, Static MAC addresses: 0
Neighbor 10.0.0.14 pw-id 2, state: up, Static MAC addresses: 0

RP/0/RSP0O/CPUO:routerl#sh 12vpn bridge-domain group customerl
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: finance, id: 3, state: up,
ShgId: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)

List of ACs:

Gi0/1/0/3.3, state: up, Static MAC addresses: 0

List of Access PWs:

List of VFIs:

VFI customerl-finance (up)

Neighbor 10.0.0.12 pw-id 3, state: up, Static MAC addresses: 0
Neighbor 10.0.0.13 pw-id 3, state: up, Static MAC addresses: 0
Neighbor 10.0.0.14 pw-id 3, state: up, Static MAC addresses: 0
Bridge group: customerl, bridge-domain: engineering, id: 5, state:
ShgId: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)

List of ACs:

Gi0/1/0/3.2, state: up, Static MAC addresses: 0

List of Access PWs:

List of VFIs:

VFI customerl-engineering (up)

Neighbor 10.0.0.12 pw-id 2, state: up, Static MAC addresses: 0
Neighbor 10.0.0.13 pw-id 2, state: up, Static MAC addresses: 0
Neighbor 10.0.0.14 pw-id 2, state: up, Static MAC addresses: 0

up,

up,

RP/0/RSP0O/CPUO:routerl#sh 12vpn bridge-domain group customerl detail

Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: finance, id: 3, state: up,
ShgId: 0, MSTi: O

Coupled state: disabled

MAC learning: enabled

MAC withdraw: enabled

MAC withdraw for Access PW: enabled

MAC withdraw sent on bridge port down: disabled
Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Bridge MTU: 1500



MIB cvplsConfigIndex: 4

Filter MAC addresses:

Create time: 29/05/2013 15:36:17 (1d01h ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)
List of ACs:

AC: GigabitEthernet0/1/0/3.3, state is up

Type VLAN; Num Ranges: 1

VLAN ranges: [3, 3]

MTU 1500; XC ID 0xc40006; interworking none

MAC learning: enabled

Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Storm Control: disabled

Static MAC addresses:

Statistics:

packets: received 10120, sent 43948

bytes: received 933682, sent 2989896

Storm control drop counters:

packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, multicast 0, unknown unicast 0
Dynamic ARP inspection drop counters:

packets: 0, bytes: 0

IP source guard drop counters:

packets: 0, bytes: 0

List of Access PWs:

List of VFIs:

VFI customerl-finance (up)

VPN-ID: 3, Auto Discovery: BGP, state is Provisioned
(Service Connected)

Route Distinguisher: (auto) 10.0.0.11:32769

Import Route Targets:

0.0.0.1:3

Export Route Targets:

0.0.0.1:3

Signaling protocol: BGP

Local VE-ID: 11 , Advertised Local VE-ID : 11
VE-Range: 10

PW: neighbor 10.0.0.12, PW ID 3, state is up ( established )
PW class not set, XC ID 0xc000000c

Encapsulation MPLS, Auto-discovered (BGP), protocol BGP
Source address 10.0.0.11

PW type VPLS, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

MPLS Local Remote

Label 16062 16061

MTU 1500 1500

Control word disabled disabled
PW type VPLS VPLS

VE-ID 11 12



MIB cpwVcIndex: 3221225484

Create time: 30/05/2013 15:09:52 (01:29:44 ago)

Last time status changed: 30/05/2013 15:09:52 (01:29:44 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 2679, sent 575

bytes: received 171698, sent 51784

DHCPv4 snooping: disabled

IGMP Snooping profile: none

PW: neighbor 10.0.0.13, PW ID 3, state is up ( established )
PW class not set, XC ID 0xc000000e

Encapsulation MPLS, Auto-discovered (BGP), protocol BGP
Source address 10.0.0.11

PW type VPLS, control word disabled, interworking none

PW backup disable delay 0 sec

Sequencing not set

MPLS Local Remote

Label 16063 16061

MTU 1500 1500

Control word disabled disabled

PW type VPLS VPLS

VE-ID 11 13

MIB cpwVcIndex: 3221225486

Create time: 30/05/2013 15:10:43 (01:28:54 ago)

Last time status changed: 30/05/2013 15:10:43 (01:28:54 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 11, sent 574

bytes: received 1200, sent 51840

DHCPv4 snooping: disabled

IGMP Snooping profile: none

PW: neighbor 10.0.0.14, PW ID 3, state is up ( established )
PW class not set, XC ID 0xc0000010

Encapsulation MPLS, Auto-discovered (BGP), protocol BGP
Source address 10.0.0.11

PW type VPLS, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

MPLS Local Remote

Label 16064 289960

MTU 1500 1500

Control word disabled disabled

PW type VPLS VPLS

VE-ID 11 14

MIB cpwVcIndex: 3221225488

Create time: 30/05/2013 15:11:22 (01:28:15 ago)
Last time status changed: 30/05/2013 15:11:22 (01:28:15 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 561

bytes: received 0, sent 50454

DHCPv4 snooping: disabled

IGMP Snooping profile: none

VFI Statistics:



drops: illegal VLAN 0, illegal length 0

Bridge group: customerl, bridge-domain: engineering, id: 5,
ShgId: 0, MSTi: O

Coupled state: disabled

MAC learning: enabled

MAC withdraw: enabled

MAC withdraw for Access PW: enabled

MAC withdraw sent on bridge port down: disabled
Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Bridge MTU: 1500

MIB cvplsConfigIndex: 6

Filter MAC addresses:

Create time: 28/05/2013 17:17:03 (1d23h ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)
List of ACs:

AC: GigabitEthernet0/1/0/3.2, state is up

Type VLAN; Num Ranges: 1

VLAN ranges: [2, 2]

MTU 1500; XC ID 0xc40007; interworking none

MAC learning: enabled

Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Storm Control: disabled

Static MAC addresses:

Statistics:

packets: received 243532, sent 51089

bytes: received 17865888, sent 3528732

Storm control drop counters:

packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, multicast 0, unknown unicast 0
Dynamic ARP inspection drop counters:

packets: 0, bytes: 0

IP source guard drop counters:

packets: 0, bytes: 0

List of Access PWs:

List of VFIs:

VFI customerl-engineering (up)

VPN-ID: 2, Auto Discovery: BGP, state is Provisioned
(Service Connected)

Route Distinguisher: (auto) 10.0.0.11:32770

state:

up,



Import Route Targets:

0.0.0.1:2

Export Route Targets:

0.0.0.1:2

Signaling protocol: BGP

Local VE-ID: 11 , Advertised Local VE-ID : 11

VE-Range: 10

PW: neighbor 10.0.0.12, PW ID 2, state is up ( established )
PW class not set, XC ID 0xc000000d

Encapsulation MPLS, Auto-discovered (BGP), protocol BGP
Source address 10.0.0.11

PW type VPLS, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

MPLS Local Remote

Label 16077 16076

MTU 1500 1500

Control word disabled disabled

PW type VPLS VPLS

VE-ID 11 12

MIB cpwVcIndex: 3221225485

Create time: 30/05/2013 15:09:52 (01:29:45 ago)

Last time status changed: 30/05/2013 15:09:52 (01:29:45 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 2677, sent 574

bytes: received 171524, sent 51670

DHCPv4 snooping: disabled

IGMP Snooping profile: none

PW: neighbor 10.0.0.13, PW ID 2, state is up ( established )
PW class not set, XC ID 0xc000000f

Encapsulation MPLS, Auto-discovered (BGP), protocol BGP
Source address 10.0.0.11

PW type VPLS, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

MPLS Local Remote

Label 16078 16076

MTU 1500 1500

Control word disabled disabled

PW type VPLS VPLS

VE-ID 11 13

MIB cpwVcIndex: 3221225487

Create time: 30/05/2013 15:10:43 (01:28:54 ago)

Last time status changed: 30/05/2013 15:10:43 (01:28:54 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 17, sent 572

bytes: received 1560, sent 51636

DHCPv4 snooping: disabled

IGMP Snooping profile: none

PW: neighbor 10.0.0.14, PW ID 2, state is up ( established )
PW class not set, XC ID 0xc0000011

Encapsulation MPLS, Auto-discovered (BGP), protocol BGP
Source address 10.0.0.11

PW type VPLS, control word disabled, interworking none



PW backup disable delay 0 sec
Sequencing not set

MPLS Local Remote

Label 16079 289945

MTU 1500 1500

Control word disabled disabled

PW type VPLS VPLS

VE-ID 11 14

MIB cpwVcIndex: 3221225489

Create time: 30/05/2013 15:11:22 (01:28:16 ago)
Last time status changed: 30/05/2013 15:11:22 (01:28:16 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 559

bytes: received 0, sent 50250

DHCPv4 snooping: disabled

IGMP Snooping profile: none

VFI Statistics:

drops: illegal VLAN 0, illegal length 0
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router bgp 65000
address-family 12vpn vpls-vpws
1

neighbor-group IOX-LAB-RR
address-family 12vpn vpls-vpws
1

neighbor 10.0.0.3

use neighbor-group IOX-LAB-RR
1

neighbor 10.0.0.10

use neighbor-group IOX-LAB-RR
!

12vpn

bridge group customerl
bridge-domain finance
interface GigabitEthernet0/1/0/3.3
!

vfi customerl-finance

vpn-id 3

autodiscovery bgp

rd auto

route-target 0.0.0.1:3
signaling-protocol 1ldp
vpls-id 65000:3

1

1

1
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bridge-domain engineering
interface GigabitEthernet0/1/0/3.2
!
vfi customerl-engineering
vpn-id 2
autodiscovery bgp
rd auto
route-target 0.0.0.1:2
signaling-protocol 1ldp

vpls-id 65000:2

vpls-id= BGP AS(Autonomous System) 8% L vpn-id2 T4 & L|C}.

router12] Al 7} X| show B ZHAAMEI PEE PW7F MMHEII2E2 HoiELCt

RP/0/RSP0O/CPUO:routerl#sh 1l2vpn discovery

Service Type: VPLS, Connected

List of VPNs (2 VPNs) :

Bridge group: customerl, bridge-domain: finance, id: 3,
signaling protocol: LDP

VPLS-ID: 65000:3

Local L2 router id: 10.0.0.11

List of Remote NLRI (3 NLRIs):

Local Addr Remote Addr Remote L2 RID Time Created
10.0.0.11 10.0.0.12 10.0.0.12 05/30/2013 17:10:18
10.0.0.11 10.0.0.13 10.0.0.13 05/30/2013 17:10:18
10.0.0.11 10.0.0.14 10.0.0.14 05/30/2013 17:11:46

Bridge group: customerl, bridge-domain: engineering, id: 5,
signaling protocol: LDP

VPLS-ID: 65000:2

Local L2 router id: 10.0.0.11

List of Remote NLRI (3 NLRIs):

Local Addr Remote Addr Remote L2 RID Time Created
10.0.0.11 10.0.0.12 10.0.0.12 05/30/2013 17:10:18

10.0.0.11 10.0.0.13 10.0.0.13 05/30/2013 17:10:18

10.0.0.11 10.0.0.14 10.0.0.14 05/30/2013 17:11:46

RP/0/RSP0O/CPUO:routerl#sh 1l2vpn bridge-domain group customerl
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: finance, id: 3, state: up,
ShgId: 0, MSTi: 0

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)

List of ACs:

Gi0/1/0/3.3, state: up, Static MAC addresses: 0

List of Access PWs:

List of VFIs:

VFI customerl-finance (up)

Neighbor 10.0.0.12 pw-id 65000:3, state: up, Static MAC addresses: 0
Neighbor 10.0.0.13 pw-id 65000:3, state: up, Static MAC addresses: 0
Neighbor 10.0.0.14 pw-id 65000:3, state: up, Static MAC addresses: 0
Bridge group: customerl, bridge-domain: engineering, id: 5, state: up,



ShgId: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)

List of ACs:

Gi0/1/0/3.2, state: up, Static MAC addresses: 0

List of Access PWs:

List of VFIs:

VFI customerl-engineering (up)

Neighbor 10.0.0.12 pw-id 65000:2, state: up, Static MAC addresses:
Neighbor 10.0.0.13 pw-id 65000:2, state: up, Static MAC addresses:
Neighbor 10.0.0.14 pw-id 65000:2, state: up, Static MAC addresses:

RP/0/RSP0O/CPUO:routerl#sh 1l2vpn bridge-domain group customerl det
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: finance, id: 3, state: up,
ShgId: 0, MSTi: O

Coupled state: disabled

MAC learning: enabled

MAC withdraw: enabled

MAC withdraw for Access PW: enabled

MAC withdraw sent on bridge port down: disabled
Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Bridge MTU: 1500

MIB cvplsConfigIndex: 4

Filter MAC addresses:

Create time: 29/05/2013 15:36:17 (1d01h ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)
List of ACs:

AC: GigabitEthernet0/1/0/3.3, state is up

Type VLAN; Num Ranges: 1

VLAN ranges: [3, 3]

MTU 1500; XC ID 0xc40006; interworking none

MAC learning: enabled

Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Storm Control: disabled

Static MAC addresses:

Statistics:

packets: received 10362, sent 45038



bytes: received 956240, sent 3064016

Storm control drop counters:

packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, multicast 0, unknown unicast 0
Dynamic ARP inspection drop counters:

packets: 0, bytes: 0

IP source guard drop counters:

packets: 0, bytes: 0

List of Access PWs:

List of VFIs:

VFI customerl-finance (up)

VPN-ID: 3, Auto Discovery: BGP, state is Provisioned
(Service Connected)

Route Distinguisher: (auto) 10.0.0.11:32769

Import Route Targets:

0.0.0.1:3

Export Route Targets:

0.0.0.1:3

Signaling protocol: LDP

AS Number: 65000

VPLS-ID: 65000:3

L2VPN Router ID: 10.0.0.11

PW: neighbor 10.0.0.12, PW ID 65000:3, state is up ( established )
PW class not set, XC ID 0xc0000003

Encapsulation MPLS, Auto-discovered (BGP), protocol LDP
Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use

MPLS Local Remote

Label 16006 16033

BGP Peer ID 10.0.0.11 10.0.0.12

LDP ID 10.0.0.11 10.0.0.12

ATI 10.0.0.11 10.0.0.12

AGI 65000:3 65000:3

Group ID 0x3 0x0

Interface customerl-finance customerl-finance
MTU 1500 1500

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message
MIB cpwVcIndex: 3221225475

Create time: 30/05/2013 17:10:18 (00:06:32 ago)
Last time status changed: 30/05/2013 17:10:24 (00:06:25 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 190, sent 40

bytes: received 12160, sent 3600

DHCPv4 snooping: disabled

IGMP Snooping profile: none

PW: neighbor 10.0.0.13, PW ID 65000:3, state is up ( established )
PW class not set, XC ID 0xc0000004
Encapsulation MPLS, Auto-discovered (BGP), protocol LDP



Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use
MPLS Local Remote

Label 16016 16020

BGP Peer ID 10.0.0.11 10.0.0.13

LDP ID 10.0.0.11 10.0.0.13

ATI 10.0.0.11 10.0.0.13

AGI 65000:3 65000:3

Group ID 0x3 0x4

Interface customerl-finance customerl-finance
MTU 1500 1500

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)
(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

MIB cpwVcIndex: 3221225476

Create time: 30/05/2013 17:10:18 (00:06:32 ago)

Last time status changed: 30/05/2013 17:10:27 (00:06:22 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 40

bytes: received 0, sent 3600

DHCPv4 snooping: disabled

IGMP Snooping profile: none

PW: neighbor 10.0.0.14, PW ID 65000:3, state is up ( established )
PW class not set, XC ID 0xc0000009

Encapsulation MPLS, Auto-discovered (BGP), protocol LDP
Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use
MPLS Local Remote

Label 16049 289970

BGP Peer ID 10.0.0.11 10.0.0.14

LDP ID 10.0.0.11 10.0.0.14

ATI 10.0.0.11 10.0.0.14

AGI 65000:3 65000:3

Group ID 0x3 0x4

Interface customerl-finance customerl-finance
MTU 1500 1500

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)
(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :



Status code: 0x0 (Up) in Notification message

MIB cpwVcIndex: 3221225481

Create time: 30/05/2013 17:11:46 (00:05:04 ago)
Last time status changed: 30/05/2013 17:11:51 (00:04:59 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 31

bytes: received 0, sent 2790

DHCPv4 snooping: disabled

IGMP Snooping profile: none

VFI Statistics:

drops: illegal VLAN 0, illegal length 0

Bridge group: customerl, bridge-domain: engineering, id: 5, state: up,
ShgId: 0, MSTi: O

Coupled state: disabled

MAC learning: enabled

MAC withdraw: enabled

MAC withdraw for Access PW: enabled

MAC withdraw sent on bridge port down: disabled
Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Bridge MTU: 1500

MIB cvplsConfigIndex: 6

Filter MAC addresses:

Create time: 28/05/2013 17:17:03 (1d23h ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)
List of ACs:

AC: GigabitEthernet0/1/0/3.2, state is up

Type VLAN; Num Ranges: 1

VLAN ranges: [2, 2]

MTU 1500; XC ID 0xc40007; interworking none

MAC learning: enabled

Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Storm Control: disabled

Static MAC addresses:

Statistics:

packets: received 243774, sent 52179

bytes: received 17888446, sent 3602852

Storm control drop counters:



packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, multicast 0, unknown unicast 0

Dynamic ARP inspection drop counters:

packets: 0, bytes: 0

IP source guard drop counters:

packets: 0, bytes: 0

List of Access PWs:

List of VFIs:

VFI customerl-engineering (up)

VPN-ID: 2, Auto Discovery: BGP, state is Provisioned (Service Connected)
Route Distinguisher: (auto) 10.0.0.11:32770

Import Route Targets:

0.0.0.1:2

Export Route Targets:

0.0.0.1:2

Signaling protocol: LDP

AS Number: 65000

VPLS-ID: 65000:2

L2VPN Router ID: 10.0.0.11

PW: neighbor 10.0.0.12, PW ID 65000:2, state is up ( established )
PW class not set, XC ID 0xc0000005

Encapsulation MPLS, Auto-discovered (BGP), protocol LDP
Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use

MPLS Local Remote

Label 16027 16042

BGP Peer ID 10.0.0.11 10.0.0.12

LDP ID 10.0.0.11 10.0.0.12

ATI 10.0.0.11 10.0.0.12

AGI 65000:2 65000:2

Group ID 0x5 0x1

Interface customerl-engineering customerl-engineering
MTU 1500 1500

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)

VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

MIB cpwVcIndex: 0

Create time: 30/05/2013 17:10:18 (00:06:33 ago)

Last time status changed: 30/05/2013 17:10:24 (00:06:26 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 190, sent 41

bytes: received 12160, sent 3690

DHCPv4 snooping: disabled

IGMP Snooping profile: none

PW: neighbor 10.0.0.13, PW ID 65000:2, state is up ( established )
PW class not set, XC ID 0xc0000006

Encapsulation MPLS, Auto-discovered (BGP), protocol LDP
Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec



Sequencing not set

PW Status TLV in use
MPLS Local Remote

Label 16043 16021

BGP Peer ID 10.0.0.11 10.0.0.13

LDP ID 10.0.0.11 10.0.0.13

ATI 10.0.0.11 10.0.0.13

AGI 65000:2 65000:2

Group ID 0x5 0x3

Interface customerl-engineering customerl-engineering
MTU 1500 1500

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message

MIB cpwVcIndex: 0

Create time: 30/05/2013 17:10:18 (00:06:33 ago)

Last time status changed: 30/05/2013 17:10:27 (00:06:23 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 40

bytes: received 0, sent 3600

DHCPv4 snooping: disabled

IGMP Snooping profile: none

PW: neighbor 10.0.0.14, PW ID 65000:2, state is up ( established )
PW class not set, XC ID 0xc000000a

Encapsulation MPLS, Auto-discovered (BGP), protocol LDP
Source address 10.0.0.11

PW type Ethernet, control word disabled, interworking none
PW backup disable delay 0 sec

Sequencing not set

PW Status TLV in use
MPLS Local Remote

Label 16050 289974

BGP Peer ID 10.0.0.11 10.0.0.14

LDP ID 10.0.0.11 10.0.0.14

ATI 10.0.0.11 10.0.0.14

AGI 65000:2 65000:2

Group ID 0x5 0x6

Interface customerl-engineering customerl-engineering
MTU 1500 1500

Control word disabled disabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x6 0x6

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

Incoming Status (PW Status TLV) :

Status code: 0x0 (Up) in Notification message
MIB cpwVcIndex: 3221225482

Create time: 30/05/2013 17:11:46 (00:05:05 ago)



Last time status changed: 30/05/2013 17:11:51 (00:05:00 ago)
MAC withdraw message: send 0 receive 0

Static MAC addresses:

Statistics:

packets: received 0, sent 31

bytes: received 0, sent 2790

DHCPv4 snooping: disabled

IGMP Snooping profile: none

VFI Statistics:

drops: illegal VLAN 0, illegal length 0
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RP/0/RSP1/CPUO:router3#sh 12vpn bridge-domain bd-name engineering det |
i "PW: |VFI|neighbor |[MAC w"
MAC withdraw: enabled



MAC withdraw for Access PW: enabled

MAC withdraw sent on bridge port down: disabled

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)

List of VFIs:

VFI customerl-engineering (up)

PW: neighbor 10.0.0.11, PW ID 2, state is up ( established )
MAC withdraw message: send 0 receive 0

PW: neighbor 10.0.0.12, PW ID 2, state is up ( established )
MAC withdraw message: send 0 receive 4

PW: neighbor 10.0.0.14, PW ID 2, state is up ( established )
MAC withdraw message: send 0 receive 2

VFI Statistics:

St 2 'Ee[X| ZE Ct20|M M&E MAC E3E|'0|H, O|A| Cisco 10S XR AL EQ|o{ EE[A
4.2.1 0|—|—01| ZlgMez HIgdstELIct o] BE2 £ E2[X| ZHIQIMM ELlin &2 MAC
M AR HAX|S =& MBELICH HE HAIX] =71 o™ HE|X| =M elo] 2 etE ?:.% LHEH
LICH

Ol ol S%fez klEot7te Am|asoldL]ct

12vpn

bridge group customerl
bridge-domain finance
mac

withdraw state-down
1
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. U-PE(User Provider Edge) C|H}O|A0{= CEOi| CHEF ACT} {&LICt.
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CHE 2 U-PE1(10.0.0.15)0] N-PE1(10.0.0.11) & N-PE2(10.0.0.12)0{l CHt PW 0|Z 52 T A El of
L|Ct.

RP/0

/RPO/CPU0:U-PEl#sh run int ten 0/1/0/5.2

interface TenGigE0/1/0/5.2 l2transport
encapsulation dotlg 2

rewr
|

RP/0

ite ingress tag pop 1 symmetric

/RPO/CPU0:U-PEl#sh run 12vpn xconnect group customerl

12vpn

xconnect group customerl

p2p engineering-0-1-0-5

interface TenGigE0/1/0/5.2
neighbor 10.0.0.11 pw-id 15

backup neighbor 10.0.0.12 pw-id 15

RP/0

/RPO/CPU0:U-PEl#sh 12vpn xconnect group customerl

Legend: ST = State, UP = Up, DN = Down, AD = Admin Down, UR = Unresolved,

SB =

Standby, SR = Standby Ready, (PP) = Partially Programmed

XConnect Segment 1 Segment 2

Group Name ST Description ST Description ST

customerl engineering-0-1-0-5
UP Te0/1/0/5.2 UP 10.0.0.11 15 UP
Backup

10.0

.0.12 15 SB

10.0.0.1201| CHEt PWE CH7| A EHQILICE N-PE10= 10.0.0.150] CHEt HAM|A PWRF VFI OF2Hod|
ReE AC7t &Lt

HA L—

N-PE12 HMIA PW 2! VFIPWE Sall 2 71X MAC £AE sr&8hLCt.

RP/0

/RSPO/CPUO:N-PEl#sh run 12vpn bridge group customerl bridge-domain

engineering

12vpn



bridge group customerl

bridge-domain engineering

interface GigabitEthernet0/1/0/3.2

1

neighbor 10.0.0.15 pw-id 15

1

vfi customerl-engineering

neighbor 10.0.0.12 pw-id 2

1

neighbor 10.0.0.13 pw-id 2

1

neighbor 10.0.0.14 pw-id 2

1

1

1

1

!

RP/0/RSP0O/CPU0:N-PEl#sh 12vpn bridge-domain bd-name engineering
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: engineering, id: 5, state: up,
ShgId: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PWs: 4 (4 up), PBBs: 0 (0 up)

List of ACs:

Gi0/1/0/3.2, state: up, Static MAC addresses: 0

List of Access PWs:

Neighbor 10.0.0.15 pw-id 15, state: up, Static MAC addresses: 0
List of VFIs:

VFI customerl-engineering (up)

Neighbor 10.0.0.12 pw-id 2, state: up, Static MAC addresses: 0
Neighbor 10.0.0.13 pw-id 2, state: up, Static MAC addresses: 0
Neighbor 10.0.0.14 pw-id 2, state: up, Static MAC addresses: 0
RP/0/RSP0O/CPU0:N-PEl#sh 12vpn forwarding bridge-domain customerl:engineering
mac-address location 0/0/CPUO

To Resynchronize MAC table from the Network Processors, use the command...
12vpn resynchronize forwarding mac-address-table location

Mac Address Type Learned from/Filtered on LC learned Resync Age Mapped to

6c9c.ed3e.ed6d dynamic (10.0.0.15, 15) 0/0/CPUO 04 Oh Om Os N/A
0019.552b.b5c3 dynamic (10.0.0.12, 2) 0/0/CPUO 0d Oh Om Os N/A
0024.985e.6a42 dynamic (10.0.0.12, 2) 0/0/CPUO 0d Oh Om Os N/A
0014.4603.1£f42 dynamic (10.0.0.13, 2) 0/0/CPUO 0d Oh Om Os N/A

N-PE2(10.0.0.12)01l A A A PWe= CH7| ArEHQILICE,

RP/0/RSPO/CPUO:N-PE2#sh run 12vpn bridge group customerl bridge-domain
engineering

12vpn

bridge group customerl
bridge-domain engineering
interface GigabitEthernet0/1/0/3.2
!

neighbor 10.0.0.15 pw-id 15

!

vfi customerl-engineering

neighbor 10.0.0.11 pw-id 2

!

neighbor 10.0.0.13 pw-id 2

1

neighbor 10.0.0.14 pw-id 2



1

1

1

!

RP/0/RSP0O/CPU0:N-PE2#sh 12vpn bridge-domain bd-name engineering
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: engineering, id: 1, state: up,
ShgId: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PWs: 4 (3 up), PBBs: 0 (0 up)

List of ACs:

Gi0/1/0/3.2, state: up, Static MAC addresses: 0

List of Access PWs:

Neighbor 10.0.0.15 pw-id 15, state: standby, Static MAC addresses: 0
List of VFIs:

VFI customerl-engineering (up)

Neighbor 10.0.0.11 pw-id 2, state: up, Static MAC addresses: 0
Neighbor 10.0.0.13 pw-id 2, state: up, Static MAC addresses: 0
Neighbor 10.0.0.14 pw-id 2, state: up, Static MAC addresses: 0

4.4.6 SHG(Split Horizon Group)

AZE! SEIO|E #EI2 SHLEe| VFI PWOIM =AIEl Z|0| CHE VFI PWE S8l HEE + Q18
2 X|A|ZLIC} VFI N-PE= 275 o AlE|o{oF &FL|Ct.

Ol 2& 7|ZF2 SHGE Sall Al—ELICH

- B SHG2| HHE MZ Zode MEE =+ giX|B O E SHG| Hit{ol= Zagde MEE
T UGLICH

- & VFIPWE 7|2H2E SHG 10i &3 &Lt o[ 3t VFI PW ZhHoll Z2{= 0] g0
split horizon T+ 20| A|ELICH VFI PWO|AM =AIE IZI2 SR SHGe| Y27t ofL|IEE
AC & HM|A Ppwoil HEE &+ A&LICH

I'|0

. ZEAC U HMA PWE 7|2XO 2 SHG IE0i| £5HK| &&LICH &, AC EE= HAMA PWO|
M AE IZ g SUsH 28X EHQIS| CHE AC EE= HMA PWE HEE = Q& LCH.
- AC2 M| A PWE SHG 201 M split-horizon group HE S AI& 3504 & ALO|9| MEF S W K|5t

£ Z0| SXo|2tH SHG 20f €& =+ JU&LICH

RP/0/RSPO/CPUO:N-PEl#sh run 12vpn bridge group customerl bridge-domain
engineering

12vpn

bridge group customerl
bridge-domain engineering
interface GigabitEthernet0/0/0/1.2
split-horizon group

1

interface GigabitEthernet0/1/0/3.2
split-horizon group

1

neighbor 10.0.0.15 pw-id 15
split-horizon group

!

vfi customerl-engineering
neighbor 10.0.0.12 pw-id 2

1

neighbor 10.0.0.13 pw-id 2



neighbor 10.0.0.14 pw-id 2
1
1
1
1

o] ol M= Gi 0/0/1.22 Gi 0/1/0/3.2, Gi 0/0/0/1.22+ 10.0.0.15 E£&= Gi 0/1/0/3.22t 10.0.0.15 A}
olof Z2{F o] gi&LICE 2Lt AC2t VFI PWE MZ CHE SHG(11 2)2| YF 0|22 04%15| EY

| 29|2lo] 98 + YLt

RP/0/RSP0O/CPUO:N-PEl#sh 12vpn bridge-domain bd-name engineering detail |
i "state is|List of |[VFI|Split"

Split Horizon Group: none

ACs: 2 (1 up), VFIs: 1, PWs: 4 (4 up), PBBs: 0 (0 up)

List of ACs:

AC: GigabitEthernet0/0/0/1.2, state is unresolved

Split Horizon Group: enabled

AC: GigabitEthernet0/1/0/3.2, state is up

Split Horizon Group: enabled

List of Access PWs:

PW: neighbor 10.0.0.15, PW ID 15, state is up ( established )
Split Horizon Group: enabled

List of VFIs:

VFI customerl-engineering (up)

PW: neighbor 10.0.0.12, PW ID 2, state is up ( established )
PW: neighbor 10.0.0.13, PW ID 2, state is up ( established )
PW: neighbor 10.0.0.14, PW ID 2, state is up ( established )
VFI Statistics:

4.4.7 0|58}
O|B53tE T st2i= B VPLS =H Qo O|F 22 HZAE AIO|ET} 2 &= J&LCt
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4471 20'd Eg|

VPLSOIM= A MST #+840| 2 &35HX| &b &LICt o] 3= F QIE{mH o|A 0| MST BPDU%
S s QIE{mH o|A0 Q= E% VLANS| Z 2! AENE AN|o{5t7| 2 L|C VPLSH M= 2
Ha|x| ToQloi cHEt VFIZE /22 2 o|g{8t Z = VFIof CHEt = QIE{m 0|A0|A BPDUS x4_33E+

= &L

Al E2|BPDUE 7|EXo 2 VPLS 2! ZQIE-E_ZQIE PWE S35l M&E L.
AR 11 AQ|X| 27} VLAN'E BPDU &= Ef27F XIHE|X| &f2 MST BPDUE M&sHE 849
BPDUZ} 2t E 13t 2t E{ 29| 12transport 52 IOIEMIOIMBP 2| x|5t™H BPDU7Z} VPLSE &3l ™

SELICH A2|X[= Gi0/1 2 EHO|AMM HE2|BPDUE EX1 A1id EE|7| FLE #1 5tLt
O xE & AHEFEfLICH

AL %| 2E VLAN 22| 2 EQ|L|C}.

switch2#sh spanning-tree vlan 2

MSTO

Spanning tree enabled protocol mstp

Root ID Priority 32768

Address 0024.985e.6a00

This bridge is the root

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Address 0024.985e.6a00
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nbr Type
Gi0/1 Desg FWD 20000 128.1 P2p Bound (PVST)
Gi0/2 Desg FWD 20000 128.2 P2p Bound (PVST)

Switch12 Gi 0/10]| RE ZEE 7|X|H Gi 0/2€ A5t U&LICH.

switchl#sh spanning-tree vlan 2

VLANO0002

Spanning tree enabled protocol ieee

Root ID Priority 32768

Address 0024.985e.6a00

Cost 4

Port 1 (GigabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32770 (priority 32768 sys-id-ext 2)
Address 0019.552b.b580

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300 sec

Interface Role Sts Cost Prio.Nbr Type

Gi0/1 Root FWD 4 128.1 P2p
Gi0/2 Altn BLK 4 128.2 P2p

Z2X= BPDU7F HZd AFO|IEO|E MA LM 8t AFO|EQ| AT EE| 20t A0| VPLS E0H|Qlof
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MSTAGH| M= & L2VPN PE7} MSTAG Z4x|ag|o|4ofl 2t 1% BPDUEH & & LICH

- Router12 alid QUAHAO| REZ 7FFE|0{ QIARIA 02| EEfEE Z0{27| 2ls +JE L
Ct.

- EHRE2E BRE10] Zol7t LSt HLE AQR[11 2HRE{1 ZH2| AC o7t edligh Z A
2 REJ} BT S QIARA 09| Al 240 RE M £2/2 FHELICH

- Switch2e FEof CHet 7|2 ZE 7} switch1 & router12 &3 Gig 0/201 U =X| &lstr| 2
EZE Gi0/10lM router229| =2 AIf'd EE| HI8SE FELICH

. Switch2= Gi 0/2€ instance02| FE ZEZ MEHSt T REJI 2ME HR G012 A ZE
2 MEghLCH

- [MEtA QIARA 00f &£6t= VLANO| U= Y ALO|E | EZHE2 router1 € S5 VPLSE &
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CIRE12 QLAEA 19| £ Bl 2|4 0| RE M =22 FHEZE AL|X(22 2t RE2 7+9
2t E2 ZoH EE= AC O A| M RET} ElLICH
. Switch12 R E0of Cist 7|2 ZAZ7} switch2 & router2& S35l Gig 0/201 QYT 57| QI6H =
E Gi 010 M router1 22| £2 AIjd EE| HIE2 2 FEELICH
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RP/0/RSPO/CPUO:routerl#sh run int gigabitEthernet 0/1/0/3.*
interface GigabitEthernet0/1/0/3.1 l2transport
encapsulation untagged

!

interface GigabitEthernet0/1/0/3.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric
ethernet-services access-group filter-stp egress
!

interface GigabitEthernet0/1/0/3.3 l2transport
encapsulation dotlg 3

rewrite ingress tag pop 1 symmetric

ethernet-services access-group filter-stp egress
1

RP/0/RSPO/CPUO:routerl#sh run 12vpn bridge group customerl
12vpn

bridge group customerl

bridge-domain finance

interface GigabitEthernet0/1/0/3.3

!

vfi customerl-finance

neighbor 10.0.0.12 pw-id 3



1
neighbor 10.0.0.13 pw-id 3
1
neighbor 10.0.0.14 pw-id 3
1
1
!
bridge-domain engineering
interface GigabitEthernet0/1/0/3.2
1
vfi customerl-engineering
neighbor 10.0.0.12 pw-id 2
1
neighbor 10.0.0.13 pw-id 2
1
neighbor 10.0.0.14 pw-id 2
1
1
1
1

RP/0/RSPO/CPUO:routerl#sh run 12vpn xconnect group customerl
12vpn

xconnect group customerl

p2p mstag-gi-0-1-0-3

interface GigabitEthernet0/1/0/3.1

neighbor 10.0.0.13 pw-id 103

1

1

1

RP/0/RSP0O/CPUO:routerl#sh run spanning-tree mstag customerl-0-1-0-3
spanning-tree mstag customerl-0-1-0-3
interface GigabitEthernet0/1/0/3.1
name customerl

revision 1

bridge-id 0000.0000.0001

instance 0

root-id 0000.0000.0001

priority 4096

root-priority 4096

1

instance 1

vlan-ids 2

root-id 0000.0000.0002

priority 8192

root-priority 4096

1

1

RP/0/RSP0O/CPUO:routerl#sh spanning-tree mstag customerl-0-1-0-3
GigabitEthernet0/1/0/3.1
Pre-empt delay is disabled
Name: customerl

Revision: 1

Max Age: 20

Provider Bridge: no

Bridge ID: 0000.0000.0001
Port ID: 1

External Cost: 0

Hello Time: 2



Active: yes

BPDUs sent: 3048

MSTI 0 (CIST):

VLAN IDs: 1,3-4094

Role: Designated

Bridge Priority: 4096

Port Priority: 128

Cost: O

Root Bridge: 0000.0000.0001
Root Priority: 4096
Topology Changes: 369

MSTI 1

VLAN IDs: 2

Role: Designated

Bridge Priority: 8192

Port Priority: 128

Cost: O

Root Bridge: 0000.0000.0002
Root Priority: 4096
Topology Changes: 322

ol ZIm|Zzfo|MolM= ChE Atgol RelstaAlL.

.- MST QIAEIA 00| M R E EE|X|E router12| 22|X| ID2! 0000.0000.0001 &I L|C}.

- MST QIAEIA 10| M R E HE|X|E router22| E2|X| ID2! 0000.0000.0002 ! L|C}.

router1 2] E2|X| M &= QIAEA 09 B2 4096(FE 7t E)0|1 QAHA 19| B2
8192(At&f | REJt E)Lct.

- router1 2| HE|X| M= = QUARHA 00| AL 81920|1 (R4 FETI H) QIAEHA 19| F

2 4096 ULICHERE 7} F).

GigabitEthernet0/1/0/3.12] ZQIE-E_-ZQIE Wi} ¢iZ0IME Ef27} RIHE|X| &2 MST

TCN2 CHE 2tREE MEE LI Ct.

OhE| MSTZ 00|20 ME|x| ef 2 CHE AtO|E oM T& 8 4 QlE VLANE BPDUE 4/ X5t 7|

2|3l dot1q 5| IE{m| 0|20 O|Z1E|A ACLO| FHE[R&LICH O AT B0|M2 MSTELE

T E CIE{H O|AMM VLANE BPDUE 418 I CE A x| M QIE{m|O|A 7 Y40 gictT

MedstE /e YWRIgLlch

router22| ZAT| 120|442 CHE1 O FAFEfLICH

RP/0/RSPO/CPUO:router2#sh run int gig 0/1/0/3.*
interface GigabitEthernet0/1/0/3.1 l2transport
encapsulation untagged

!

interface GigabitEthernet0/1/0/3.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric
ethernet-services access-group filter-stp egress
!

interface GigabitEthernet0/1/0/3.3 l2transport
encapsulation dotlg 3

rewrite ingress tag pop 1 symmetric

ethernet-services access-group filter-stp egress
|

RP/0/RSPO/CPUO:router2#sh run 12vpn bridge group customerl
12vpn

bridge group customerl

bridge-domain finance

interface GigabitEthernet0/1/0/3.3



vfi customerl-finance
neighbor 10.0.0.11 pw-id 3
1

neighbor 10.0.0.13 pw-id 3
1

neighbor 10.0.0.14 pw-id 3
1

1

!

bridge-domain engineering
interface GigabitEthernet0/1/0/3.2
1

vfi customerl-engineering
neighbor 10.0.0.11 pw-id 2
1

neighbor 10.0.0.13 pw-id 2
1

neighbor 10.0.0.14 pw-id 2
1

1

1

1

RP/0/RSPO/CPUO:router2#sh run 1l2vpn xconnect group customerl
12vpn

xconnect group customerl

p2p mstag-gi-0-1-0-3

interface GigabitEthernet0/1/0/3.1

neighbor 10.0.0.13 pw-id 103

1

1

1

RP/0/RSP0O/CPUO:router2#sh run spanning-tree mstag customerl-0-1-0-3
spanning-tree mstag customerl-0-1-0-3
interface GigabitEthernet0/1/0/3.1
name customerl

revision 1

bridge-id 0000.0000.0002

instance 0

root-id 0000.0000.0001

priority 8192

root-priority 4096

1

instance 1

vlan-ids 2

root-id 0000.0000.0002

priority 4096

root-priority 4096

1

1

RP/0/RSP0O/CPUO:router2#sh spanning-tree mstag customerl-0-1-0-3
GigabitEthernet0/1/0/3.1

Pre-empt delay is disabled

Name: customerl

Revision: 1

Max Age: 20

Provider Bridge: no

Bridge ID: 0000.0000.0002

Port ID: 1



External Cost: 0
Hello Time: 2

Active: yes

BPDUs sent: 3186

MSTI 0 (CIST):

VLAN IDs: 1,3-4094
Role: Designated
Bridge Priority: 8192
Port Priority: 128
Cost: 0

Root Bridge: 0000.0000.0001
Root Priority: 4096
Topology Changes: 365
MSTI 1

VLAN IDs: 2

Role: Designated
Bridge Priority: 4096
Port Priority: 128
Cost: 0

Root Bridge: 0000.0000.0002
Root Priority: 4096
Topology Changes: 177

AL{x[19] 7|2 Hu|agolELct.

switchl#sh run | b spanning-tree
spanning-tree mode mst
spanning-tree extend system-id

!

spanning-tree mst configuration
name customerl

revision 1

instance 1 vlan 2

!

switchl#sh run int gig 0/1 | i spanning
spanning-tree mst 1 cost 100000

switchl#sh spanning-tree

MSTO

Spanning tree enabled protocol mstp

Root ID Priority 4096

Address 0000.0000.0001

Cost 0

Port 1 (GigabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Address 0019.552b.b580
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nbr Type

Gi0/1 Root FWD 20000 128.1 P2p
Gi0/2 Desg FWD 20000 128.2 P2p

MST1

Spanning tree enabled protocol mstp
Root ID Priority 4097

Address 0000.0000.0002

Cost 40000



Port 2 (GigabitEthernet0/2)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)

Address 0019.552b.b580

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nbr Type

Gi0/1 Altn BLK 100000 128.1 P2p
Gi0/2 Root FWD 20000 128.2 P2p

(et QIAEA 02| EBHEI2 router1 2 S5

router2& Saff MEELICTH

switch22| ZAL| 22| 0| M| H= switch1t S

switch2#sh run | b spanning
spanning-tree mode mst
spanning-tree extend system-id
!

spanning-tree mst configuration
name customerl

revision 1

instance 1 vlan 2

!

switch2#sh run int gig 0/1 | i spanning
spanning-tree mst 0 cost 100000

switch2#sh spanning-tree

MSTO

Spanning tree enabled protocol mstp
Root ID Priority 4096

Address 0000.0000.0001

Cost O

Port 2 (GigabitEthernet0/2)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)

Address 0024.985e.6a00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nbr Type

Gi0/1 Altn BLK 100000 128.1 P2p
Gi0/2 Root FWD 20000 128.2 P2p

MST1

Spanning tree enabled protocol mstp
Root ID Priority 4097

Address 0000.0000.0002

Cost 20000

Port 1 (GigabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)

Address 0024.985e.6a00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec



Interface Role Sts Cost Prio.Nbr Type

Gi0/1 Root FWD 20000 128.1 P2p
Gi0/2 Desg FWD 20000 128.2 P2p

Switch2= switch1 & router1(l: 0)2, router2(0d: 1) 74

gf QIABAE router12 Sall ALOIEE LI7HLL CHE QIAH

HE0 EcfEo| 2= WA A EL|CEH

router1} switch1 Zt2| 23 7} C}2 &M F QIAEA B

switchl#sh spanning-tree

MSTO

Spanning tree enabled protocol mstp

Root ID Priority 4096

Address 0000.0000.0001

Cost O

Port 2 (GigabitEthernet0/2)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Address 0019.552b.b580

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nbr Type

Gi0/2 Root FWD 20000 128.2 P2p

MST1

Spanning tree enabled protocol mstp

Root ID Priority 4097

Address 0000.0000.0002

Cost 40000

Port 2 (GigabitEthernet0/2)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 0019.552b.b580

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nbr Type

Gi0/2 Root FWD 20000 128.2 P2p

switch2#sh spanning-tree

MSTO

Spanning tree enabled protocol mstp

Root ID Priority 4096

Address 0000.0000.0001

Cost O

Port 1 (GigabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Address 0024.985e.6a00
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
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Interface Role Sts Cost Prio.Nbr Type
Gi0/1 Root FWD 100000 128.1 P2p
Gi0/2 Desg FWD 20000 128.2 P2p

MST1

Spanning tree enabled protocol mstp

Root ID Priority 4097

Address 0000.0000.0002

Cost 20000

Port 1 (GigabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32769 (priority 32768 sys-id-ext 1)
Address 0024.985e.6a00
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Interface Role Sts Cost Prio.Nbr Type

Gi0/1 Root FWD 20000 128.1 P2p
Gi0/2 Desg FWD 20000 128.2 P2p
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RP/0/RSP1/CPUO:router3#sh run int gigabitEthernet 0/0/0/1.%*
interface GigabitEthernet0/0/0/1.2 1l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

1

interface GigabitEthernet0/0/0/1.3 1l2transport
encapsulation dotlg 3

rewrite ingress tag pop 1 symmetric
1

RP/0/RSP1/CPUO:router3#sh run 12vpn bridge group customerl
12vpn

bridge group customerl
bridge-domain finance

interface GigabitEthernet0/0/0/1.3
!

vfi customerl-finance

neighbor 10.0.0.11 pw-id 3

1

neighbor 10.0.0.12 pw-id 3

1

neighbor 10.0.0.14 pw-id 3

1

1

1

bridge-domain engineering
interface GigabitEthernet0/0/0/1.2
!

vfi customerl-engineering
neighbor 10.0.0.11 pw-id 2

1

neighbor 10.0.0.12 pw-id 2

1

neighbor 10.0.0.14 pw-id 2

RP/0/RSP1/CPUO:router3#sh run spanning-tree pvstag customerl-0-0-0-1
spanning-tree pvstag customerl-0-0-0-1

interface GigabitEthernet0/0/0/1

vlan 2

root-priority 0

root-id 0000.0000.0000



root-cost 0

priority 0

bridge-id 0000.0000.0001
!

vlan 3

root-priority 0

root-id 0000.0000.0000
root-cost 0

priority 1

bridge-id 0000.0000.0001
1

1

RP/0/RSP1/CPUO:router3#sh spanning-tree pvstag customerl-0-0-0-1
GigabitEthernet0/0/0/1

VLAN 2

Pre-empt delay is disabled
Sub-interface: GigabitEthernet0/0/0/1.2 (Up)
Max Age: 20

Root Priority: 0

Root Bridge: 0000.0000.0000
Cost: 0

Bridge Priority: O

Bridge ID: 0000.0000.0001
Port Priority: 128

Port ID 1

Hello Time: 2

Active: Yes

BPDUs sent: 202821

Topology Changes: 0

VLAN 3

Pre-empt delay is disabled
Sub-interface: GigabitEthernet0/0/0/1.3 (Up)
Max Age: 20

Root Priority: 0

Root Bridge: 0000.0000.0000
Cost: 0

Bridge Priority: 1

Bridge ID: 0000.0000.0001
Port Priority: 128

Port ID 1

Hello Time: 2

Active: Yes

BPDUs sent: 202821
Topology Changes: 0

CHES2 etE 42| x|z olM o uict

RP/0/RSP1/CPUO:routerd#sh run int gig 0/0/0/1.*
interface GigabitEthernet0/0/0/1.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

1

interface GigabitEthernet0/0/0/1.3 l2transport
encapsulation dotlg 3

rewrite ingress tag pop 1 symmetric
|

RP/0/RSP1/CPUO:routerd#sh run 12vpn bridge group customerl
12vpn

bridge group customerl

bridge-domain finance



interface GigabitEthernet0/0/0/1.3
1

vfi customerl-finance
neighbor 10.0.0.11 pw-id 3
1

neighbor 10.0.0.12 pw-id 3
1

neighbor 10.0.0.13 pw-id 3
1

1

!

bridge-domain engineering
interface GigabitEthernet0/0/0/1.2
1

vfi customerl-engineering
neighbor 10.0.0.11 pw-id 2
1

neighbor 10.0.0.12 pw-id 2
1

neighbor 10.0.0.13 pw-id 2
1

1

1

1

RP/0/RSP1/CPUO:routerd#sh run spanning-tree pvstag customerl-0-0-0-1
spanning-tree pvstag customerl-0-0-0-1
interface GigabitEthernet0/0/0/1

vlan 2

root-priority 0

root-id 0000.0000.0000

root-cost 0

priority 1

bridge-id 0000.0000.0002

!

vlan 3

root-priority 0

root-id 0000.0000.0000

root-cost 0

priority 0

bridge-id 0000.0000.0002

1

1

RP/0/RSP1/CPUO:routerd#sh spanning-tree pvstag customerl-0-0-0-1
GigabitEthernet0/0/0/1

VLAN 2

Pre-empt delay is disabled

Sub-interface: GigabitEthernet0/0/0/1.2 (Up)
Max Age: 20

Root Priority: 0

Root Bridge: 0000.0000.0000

Cost: 0

Bridge Priority: 1

Bridge ID: 0000.0000.0002

Port Priority: 128

Port ID 1

Hello Time: 2

Active: Yes

BPDUs sent: 202799

Topology Changes: 0

VLAN 3



Pre-empt delay is disabled
Sub-interface: GigabitEthernet0/0/0/1.3 (Up)
Max Age: 20

Root Priority: 0

Root Bridge: 0000.0000.0000
Cost: O

Bridge Priority: O

Bridge ID: 0000.0000.0002
Port Priority: 128

Port ID 1

Hello Time: 2

Active: Yes

BPDUs sent: 202799

Topology Changes: 0

CHE 2 CE A9IX[3e| 7 of &iLct,

switch3#sh spanning-tree vlan 2

VLANO0002

Spanning tree enabled protocol ieee

Root ID Priority 0

Address 0000.0000.0000

Cost 4

Port 1 (GigabitEthernet0/1)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32770 (priority 32768 sys-id-ext 2)
Address 001d.4603.1£00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Role Sts Cost Prio.Nbr Type
Gi0/1 Root FWD 4 128.1 P2p
Gi0/2 Altn BLK 4 128.2 P2p

switch3#sh spanning-tree vlan 3

VLANO00O3

Spanning tree enabled protocol ieee

Root ID Priority 0

Address 0000.0000.0000

Cost 4

Port 2 (GigabitEthernet0/2)

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32771 (priority 32768 sys-id-ext 3)
Address 001d.4603.1£00

Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300

Interface Role Sts Cost Prio.Nbr Type

Gi0/1 Altn BLK 4 128.1 P2p
Gi0/2 Root FWD 4 128.2 P2p
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RP/0/RSP1/CPUO:router3#sh run redundancy
redundancy

iccp

group 2

mlacp node 1



mlacp system mac 0200.0000.0002
mlacp system priority 1
mlacp connect timeout 0
member

neighbor 10.0.0.14

1

backbone

interface TenGigE0/0/0/0
interface TenGigE0/0/0/1

1

isolation recovery-delay 300
1

1

RP/0/RSP1/CPUO:router3#sh run int bundle-ether 222
interface Bundle-Ether222

lacp switchover suppress-flaps 100

mlacp iccp-group 2

mlacp switchover type revertive

mlacp switchover recovery-delay 40

mlacp port-priority 1

mac-address 0.0.2

bundle wait-while 0

bundle maximum-active links 1

load-interval 30
1

RP/0/RSP1/CPUO:router3#sh run int bundle-ether 222.%*
interface Bundle-Ether222.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

1

interface Bundle-Ether222.3 l2transport
encapsulation dotlg 3

rewrite ingress tag pop 1 symmetric
1

RP/0/RSP1/CPUO:router3#sh run 12vpn bridge group customerl
12vpn

bridge group customerl
bridge-domain finance
interface Bundle-Ether222.3
!

vfi customerl-finance
neighbor 10.0.0.11 pw-id 3
1

neighbor 10.0.0.12 pw-id 3
1

neighbor 10.0.0.14 pw-id 3
1

1

1

bridge-domain engineering
interface Bundle-Ether222.2
!

vfi customerl-engineering
neighbor 10.0.0.11 pw-id 2
1

neighbor 10.0.0.12 pw-id 2
1

neighbor 10.0.0.14 pw-id 2
1
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RP/0/RSP1/CPUO:routerS5#sh run redundancy
redundancy

iccp

group 2

mlacp node 2

mlacp system mac 0200.0000.0002
mlacp system priority 1

mlacp connect timeout 0

member

neighbor 10.0.0.13

!

backbone

interface TenGigE0/1/0/0
interface TenGigE0/1/0/1

1

isolation recovery-delay 300

1

1

RP/0/RSP1/CPUO:router5#sh run int bundle-ether 222
interface Bundle-Ether222

lacp switchover suppress-flaps 100

mlacp iccp-group 2

mlacp switchover type revertive

mlacp switchover recovery-delay 40

mac-address 0.0.2

bundle wait-while 0

bundle maximum-active links 1

load-interval 30
!

RP/0/RSP1/CPUO:router5#sh run int bundle-ether 222.%*
interface Bundle-Ether222.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

1

interface Bundle-Ether222.3 1l2transport
encapsulation dotlg 3

rewrite ingress tag pop 1 symmetric
1

RP/0/RSP1/CPUO:router5#sh run 12vpn bridge group customerl
12vpn

bridge group customerl
bridge-domain finance
interface Bundle-Ether222.3
!

vfi customerl-finance
neighbor 10.0.0.11 pw-id 3
1

neighbor 10.0.0.12 pw-id 3
1

neighbor 10.0.0.13 pw-id 3
!



1
!
bridge-domain engineering
interface Bundle-Ether222.2
!
vfi customerl-engineering
neighbor 10.0.0.11 pw-id 2
1
neighbor 10.0.0.12 pw-id 2
1
neighbor 10.0.0.13 pw-id 2
1
1
1
1
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RP/0/RSP1/CPUO:router3#sh bundle bundle-ether 222

Bundle-Ether222

Status: Up

Local links : 1 /7 0 / 1

Local bandwidth : 1000000 (1000000) kbps
MAC address (source): 0000.0000.0002 (Configured)
Inter-chassis link: No

Minimum active links / bandwidth: 1 / 1 kbps
Maximum active links: 1

Wait while timer: Off

Load balancing: Default

LACP: Operational

Flap suppression timer: 100 ms

Cisco extensions: Disabled

mLACP: Operational

ICCP Group: 2

Role: Active

Foreign links : 0 / 1

Switchover type: Revertive

Recovery delay: 40 s

Maximize threshold: 1 link

IPv4 BFD: Not configured

Port Device State Port ID B/W, kbps

Gi0/0/0/1 Local Active 0x0001, 0x9001 1000000

Link is Active

Gi0/0/0/1 10.0.0.14 Standby 0x8000, 0xa002 1000000
Link is marked as Standby by mLACP peer
RP/0/RSP1/CPUO:router3#

router6#sh etherchannel summary

Flags: D - down P - bundled in port-channel
I - stand-alone s - suspended

H - Hot-standby (LACP only)

R - Layer3 S - Layer2

U - in use f - failed to allocate aggregator
M - not in use, minimum links not met

u - unsuitable for bundling

w - waiting to be aggregated

d - default port



Number of channel-groups in use: 1
Number of aggregators: 1

Group Port-channel Protocol Ports
2 Po2(SU) LACP Gi0/1(P) Gi0/2 (w)

router6#
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RP/0/RSP1/CPUO:router3#sh 12vpn bridge-domain group customerl
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: finance, id: 4, state: up,
ShgId: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)

List of ACs:

BE222.3, state: up, Static MAC addresses: 0

List of Access PWs:

List of VFIs:

VFI customerl-finance (up)

Neighbor 10.0.0.11 pw-id 3, state: up, Static MAC addresses: 0
Neighbor 10.0.0.12 pw-id 3, state: up, Static MAC addresses: 0
Neighbor 10.0.0.14 pw-id 3, state: up, Static MAC addresses: 0
Bridge group: customerl, bridge-domain: engineering, id: 3, state: up,
ShgId: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PWs: 3 (3 up), PBBs: 0 (0 up)

List of ACs:

BE222.2, state: up, Static MAC addresses: 0

List of Access PWs:

List of VFIs:

VFI customerl-engineering (up)

Neighbor 10.0.0.11 pw-id 2, state: up, Static MAC addresses: 0
Neighbor 10.0.0.12 pw-id 2, state: up, Static MAC addresses: 0
Neighbor 10.0.0.14 pw-id 2, state: up, Static MAC addresses: 0

RP/0/RSP1/CPUO:router3#ish 1l2vpn forwarding bridge-domain customerl:
engineering mac location 0/0/CPUO

To Resynchronize MAC table from the Network Processors, use the command...
12vpn resynchronize forwarding mac-address-table location

Mac Address Type Learned from/Filtered on LC learned Resync Age Mapped to

001d.4603.1f01 dynamic BE222.2 0/0/CPUO 0d Oh Om Os N/A

001d.4603.1f42 dynamic BE222.2 0/0/CPUO 0d Oh Om Os N/A

6c9c.ed3e.e46d dynamic (10.0.0.11, 2) 0/0/CPUO 0d Oh Om Os N/A

0019.552b.b5c3 dynamic (10.0.0.12, 2) 0/0/CPUO 0d Oh Om Os N/A
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RP/0/RSP1/CPUO:router5#sh 12vpn forwarding bridge-domain customerl:engineering
mac location 0/0/CPUO

To Resynchronize MAC table from the Network Processors, use the command...
12vpn resynchronize forwarding mac-address-table location



Mac Address Type Learned from/Filtered on LC learned Resync Age Mapped to

6c9c.ed3e.ed46d dynamic (10.0.0.11, 2) 0/0/CPUO 0d Oh Om Os N/A
0019.552b.b5¢c3 dynamic (10.0.0.12, 2) 0/0/CPUO 0d Oh Om Os N/A
001d.4603.1f01 dynamic (10.0.0.13, 2) 0/0/CPUO 0d Oh Om Os N/A
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RP/0/RSP0O/CPUO:router2#sh 12vpn bridge-domain group customerl detail |
i "state is|withd|bridge-domain"

Bridge group: customerl, bridge-domain: finance, id: 3, state: up,
ShgId: 0, MSTi: 0

MAC withdraw: enabled

MAC withdraw for Access PW: enabled

MAC withdraw sent on bridge port down: disabled

AC: GigabitEthernet0/1/0/3.3, state is up

PW: neighbor 10.0.0.12, PW ID 3, state is up ( established )

MAC withdraw message: send 0 receive 0

PW: neighbor 10.0.0.13, PW ID 3, state is up ( established )

MAC withdraw message: send 0 receive 1

PW: neighbor 10.0.0.14, PW ID 3, state is up ( established )

MAC withdraw message: send 0 receive 1

Bridge group: customerl, bridge-domain: engineering, id: 5, state: up,
ShgId: 0, MSTi: 0

MAC withdraw: enabled

MAC withdraw for Access PW: enabled

MAC withdraw sent on bridge port down: disabled

AC: GigabitEthernet0/0/0/1.2, state is unresolved

AC: GigabitEthernet0/1/0/3.2, state is up

PW: neighbor 10.0.0.15, PW ID 15, state is up ( established )

MAC withdraw message: send 2 receive 0

PW: neighbor 10.0.0.12, PW ID 2, state is up ( established )

MAC withdraw message: send 0 receive 0

PW: neighbor 10.0.0.13, PW ID 2, state is up ( established )

MAC withdraw message: send 0 receive 1

PW: neighbor 10.0.0.14, PW ID 2, state is up ( established )

MAC withdraw message: send 0 receive 1

router22| MAC 347} router3(10.0.0.13)0{|A{ router5(10.0.0.14) 2 O|S &LIC}.

RP/0/RSPO/CPUO:router2#sh 12vpn forwarding bridge-domain customerl:
engineering mac-address location 0/0/CPUQO

To Resynchronize MAC table from the Network Processors, use the command...
12vpn resynchronize forwarding mac-address-table location

Mac Address Type Learned from/Filtered on LC learned Resync Age Mapped to

6c9c.ed3e.ed46d dynamic (10.0.0.15, 15) 0/0/CPUO 0d Oh Om Os N/A
0019.552b.b5c3 dynamic (10.0.0.12, 2) 0/0/CPUO 0d Oh Om Os N/A
001d.4603.1£f02 dynamic (10.0.0.14, 2) 0/0/CPUO 0d Oh Om Os N/A
001d.4603.1f42 dynamic (10.0.0.14, 2) 0/0/CPUO 0d Oh Om Os N/A
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RP/1/RSPO/CPUO:router2#sh bundle bundle-ether 222

Bundle-Ether222

Status: Up

Local links : 2 / 0 / 2

Local bandwidth : 20000000 (20000000) kbps
MAC address (source): 0024.f71e.d309 (Configured)
Inter-chassis link: No

Minimum active links / bandwidth: 1 / 1 kbps
Maximum active links: 64

Wait while timer: 2000 ms

Load balancing: Default

LACP: Not operational



Flap suppression timer: Off
Cisco extensions: Disabled
mLACP: Not configured

IPv4 BFD: Not configured

Port Device State Port ID B/W, kbps

Link is Active

Tel/0/0/8 Local Active 0x8000,

Link is Active

Te0/0/0/8 Local Active 0x8000,

0x0005 10000000

0x0001 10000000

RP/1/RSPO/CPUO:router2#sh run int bundle-ether
interface Bundle-Ether222.2 l2transport

encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

RP/1/RSP0O/CPUO:router2#sh run int bundle-ether
interface Bundle-Ether222.3 l2transport

encapsulation dotlg 3

rewrite ingress tag pop 1 symmetric

222.2

222.3

RP/1/RSPO/CPUO:router2#sh run 12vpn bridge group customerl

12vpn

bridge group customerl
bridge-domain finance
interface Bundle-Ether222.3
!

vfi customerl-finance
neighbor 10.0.0.11 pw-id 3
1

neighbor 10.0.0.12 pw-id 3
1

neighbor 10.0.0.13 pw-id 3
1

neighbor 10.0.0.14 pw-id 3
1

1

1

bridge-domain engineering
interface Bundle-Ether222.2
1

vfi customerl-engineering
neighbor 10.0.0.11 pw-id 2
1

neighbor 10.0.0.12 pw-id 2
1

neighbor 10.0.0.13 pw-id 2
1

neighbor 10.0.0.14 pw-id 2
1

1

1

1

RP/1/RSP0O/CPUO:router2#sh 12vpn bridge-domain group customerl
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain:

ShgId: 0, MSTi: O

Aging: 300 s, MAC limit: 4000,

Filter MAC addresses: 0

Action: none,

Notification:

finance, id: 3, state:

up,

syslog



ACs: 1 (1 up), VFIs: 1, PWs: 4 (4 up), PBBs: 0 (0 up)

List of ACs:

BE222.3, state: up, Static MAC addresses: 0

List of Access PWs:

List of VFIs:

VFI customerl-finance (up)

Neighbor 10.0.0.11 pw-id 3, state: up, Static MAC addresses:

Neighbor 10.0.0.12 pw-id 3, state: up, Static MAC addresses:
3
3

o O O

Neighbor 10.0.0.13 pw-id
Neighbor 10.0.0.14 pw-id
Bridge group: customerl, bridge-domain: engineering, id: 4, state: up,
ShgId: 0, MSTi: O

Aging: 300 s, MAC limit: 4000, Action: none, Notification: syslog
Filter MAC addresses: 0

ACs: 1 (1 up), VFIs: 1, PWs: 4 (4 up), PBBs: 0 (0 up)

List of ACs:

BE222.2, state: up, Static MAC addresses: 0

List of Access PWs:

List of VFIs:

VFI customerl-engineering (up)

Neighbor 10.0.0.11 pw-id 2, state: up, Static MAC addresses:

Neighbor 10.0.0.12 pw-id 2, state: up, Static MAC addresses:

Neighbor 10.0.0.13 pw-id 2, state: up, Static MAC addresses:

Neighbor 10.0.0.14 pw-id 2, state: up, Static MAC addresses:

0

0

0

0
= AC T &(dual homed)E Sall 2712| =oi| 0|F 27t XS &l
2 st 7Lt 2o Folj7h e B0z HEO| A% SefL/ct

, state: up, Static MAC addresses:
, state: up, Static MAC addresses: 0
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4.4.7.6 ICCP-SM(ICCP-Based Service Multi-Homing)(PMCLAG(Pseudo MCLAG) %! E|=/E|H)

MC-LAGS| EtHIE 255t7| I KT 4.3.10| 2R 7|S0| TUEU}&LICH LE HE &3
CHZ| 220f Hot le22 ALZE|X| & &LICH Pseudo MCLAGEHE MZ2 7/50{ A DHDO1|A
PoA(Points of Attachments)7t X|2| 2 & 237} AF& FO0|X|Bt VLAN2 ME CHE HE 7Hol|l 2
Euc.
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rr



ICCP-SM (Pseudo MCLAG)

Active link

DHD (CE)

M D-F active
- standby

Active link

PoA2 {PEE}
< > >
Access Redundancy Core redundancy
F gure 2 Pasisdo MCLAG

DHD has two separate bundles — one to PoA1 and the other to PoA2.
Both bundles are active for some vians and standy for others.

Active vlans on one bundle = standby vlans for other bundle.

PoAs communicate over ICCP.

Only VPLS is supported in core (first release.)
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RP/0/RSPO/CPUO:router2#sh run 12vpn bridge group customerl bridge-domain
engineering

12vpn

bridge group customerl

bridge-domain engineering

interface GigabitEthernet0/1/0/3.2
storm-control unknown-unicast pps 10000
storm-control multicast pps 10000
storm-control broadcast pps 1000

1

neighbor 10.0.0.15 pw-id 15
storm-control unknown-unicast pps 10000
storm-control multicast pps 10000
storm-control broadcast pps 1000

1

vfi customerl-engineering

neighbor 10.0.0.10 pw-id 2

1

neighbor 10.0.0.12 pw-id 2

1

neighbor 10.0.0.13 pw-id 2

1

neighbor 10.0.0.14 pw-id 2

1

1

1

1

RP/0/RSPO/CPUO:router2#sh 12vpn bridge-domain bd-name engineering det
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: engineering, id: 5, state: up,
ShgId: 0, MSTi: O

Coupled state: disabled

MAC learning: enabled

MAC withdraw: enabled

MAC withdraw for Access PW: enabled

MAC withdraw sent on bridge port down: disabled
Flooding:

Broadcast & Multicast: enabled

Unknown unicast: enabled

MAC aging time: 300 s, Type: inactivity

MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no

MAC port down flush: enabled

MAC Secure: disabled, Logging: disabled

Split Horizon Group: none

Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled

DHCPv4 snooping: disabled

IGMP Snooping profile: none

Bridge MTU: 1500

MIB cvplsConfigIndex: 6

Filter MAC addresses:

Create time: 28/05/2013 17:17:03 (1lwld ago)

No status change since creation

ACs: 1 (1 up), VFIs: 1, PWs: 5 (5 up), PBBs: 0 (0 up)
List of ACs:

AC: GigabitEthernet0/1/0/3.2, state is up

Type VLAN; Num Ranges: 1



VLAN ranges: [2, 2]
MTU 1500; XC ID 0xc40007; interworking none
MAC learning: enabled
Flooding:
Broadcast & Multicast: enabled
Unknown unicast: enabled
MAC aging time: 300 s, Type: inactivity
MAC limit: 4000, Action: none, Notification: syslog
MAC limit reached: no
MAC port down flush: enabled
MAC Secure: disabled, Logging: disabled
Split Horizon Group: none
Dynamic ARP Inspection: disabled, Logging: disabled
IP Source Guard: disabled, Logging: disabled
DHCPv4 snooping: disabled
IGMP Snooping profile: none
Storm Control:
Broadcast: enabled(1000)
Multicast: enabled(10000)
Unknown unicast: enabled(10000)
Static MAC addresses:
Statistics:
packets: received 251295, sent 3555258
bytes: received 18590814, sent 317984884
Storm control drop counters:
packets: broadcast 0, multicast 0, unknown unicast 0
bytes: broadcast 0, multicast 0, unknown unicast 0
Dynamic ARP inspection drop counters:
packets: 0, bytes: 0
IP source guard drop counters:
packets: 0, bytes: 0
<snip>
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mac



secure
action none
logging

1

0| ool E 0| noneL E L MHE|2E MAC OIEOI ErX|E [ syslog HIAIX|7} 2ELE|l= <
E Melstie ofF UL - EX| t&LCt CtE2 oA HA|IX[JLICEH

LC/0/0/CPUO:Dec 13 13:38:23.396 : 12fib[239]:
$L2-L2FIB-5-SECURITY_MAC_SECURE_VIOLATION_AC : MAC secure in AC
GigabitEthernet0_0_0_4.1310 detected violated packet - source MAC:
0000.0000.0001, destination MAC: 0000.0001.0001; action: none

4.7 IGMP % MLD A5 3

JIEMoR HEPAE ZaUe Halk| THRI BE ZEof BRTIELICH IP TV(IPTV) MH|A
o Ze 14 AERS NS FS BE ZEOM 4TE go| EBfTo| M E|D ofzf PWE S5
=g + glaUch BE TV A=go| sitel QlEiulo|~E B3 nigsls Be X7t 2 HE

¢?A§LIE.%°E'3+ SME2 IGMP EE= MLD AS5Tn ZHe 7|59 | EﬂOI*"OIEH ol 7|ls
MAMsH Aot ZEQI HE|FHAE BIREE FMH5lD ZTEO| AEZE Z QTG 25H EHEli'H

AE No{mzle ele{ EsHL|CE.

Oleqd8t 7|=s0of CHEr REM|BH LI 2 Cisco ASR 9000 Series Aggregation Services Router Multicast
Configuration Guide, Release 4. 3 xS A ZFMAIL.

5. &7} L2VPN &5

I

al:

O| Midof| AHEE BHol CHEE ALMIEF LI E 7HKe{H BE X3 E(85 14 HE)S M
%%H;!AIS.’_.

OfR%E QlE{ZL EIH =(S8 1 HM8)2 5 show BHE X|MEHLICE show BE £l £
ME '='E4‘:'=| OfRZE CIEHZEIH E2 ME

51 2E giHAl

L2VPN PE7F MPLS PWE S3all Z&&2 MM&sHoF 5l 49 olHY! =2 stk |4 9| MPLS
HO|EE AF25l0i MPLS ZH|o2 HESHEILICH SZ PEO| 43617 {I8H st o|ak ol Pw Bl
O|21} IGP dlo|E0] /g =+ U&LICH

.‘

MPLS Z 2|22 MPLS HE®{=0i ofal| ¥4 L2VPN PEER ™S ELICH et o =2 T4 PEO|
Set7| fI8h ofe] Z= 7t &L


//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/multicast/configuration/guide/b_mcast_cg43xasr9k_chapter_01.html
//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/multicast/configuration/guide/b_mcast_cg43xasr9k_chapter_01.html
//tools.cisco.com/Support/CLILookup/cltSearchAction.do
//tools.cisco.com/RPF/register/register.do
https://www.cisco.com/cgi-bin/Support/OutputInterpreter/home.pl
//tools.cisco.com/RPF/register/register.do

L Foausowine —

FAPLE

& UF 23 = of ctolo{a ol EAIZ[X| f&LICH

|C}. P10| AMEHE]
PLS TE B{&d Z&

o
= C

PE12 PE2E &s5t= A Him| MPLS P 2HSE{Z P13} P2 SO A MEHE £ Qla
™ PE12 P31} P4 ALO|OIAM MEHSHE . AL 7ts8t G2 I
2E y|dto 2 gL},

MPLS S4 AldAts #8E0| W ot 239 8 ExE 23 s
H&E8ste AS MEELICt &8 pwe CHE PWELH M B2 ERfEE MY SIH PW ECf=
A o) 0 C

lo M

O| A8st= B2 Z0{M ASElE sld) dE|Eol o|Es 7| ME ol SEE S Est7(7H Y
o 2 A2 ob=Lict ofg] JHe| TOHAE pwWoE S et B2 siiAlE +~ {2, o|lz ela| 2%

O g AghLct.

e S8t 27 Ag2 & 582 2 W7ol SYE =& wetok gicte Lok 2= K] ef
oM ZY =M7t HRE|o] ofEE|F0|Me| ZRO|LL I50 IS & + U&LICHL

Cisco 2} RE{2| MPLS U E QT 0jAMe| 2= gizdAle QHtx{o 2 gH o2 MPLS glo|gd (2=
ClO|E{E 7|Hto 2 &FL|C}.

. 5tEt Bl0|2 HI 2 Fo| TIO|E{7} 0x4 EE = 0x62 2 A|EHStE AL MPLS P 2HRE{& MPLS If
Zl L{oll IPv4 == IPve THZIO| QICtD 7H et Z oo FEE AL L CHA IPv4 EEE
IPv6 49| SHAIE 7|HIC 2 2E WHAZ A|ZFLICH O|EXOo = O|= CHd MAC =47+
St CllolES 27| M2 EstElo] PWE S8l MEElE ol Z|ol=s M8EIX| &
&LICt 2Lt 220l 0x4 2 Ox62 2 A|ZH5tE L5 MAC T4 HR{7F ST EIR{& LI
MPLS P 2} RE{= ol 7} AXIZ IPv4 sllCetD &2 72HE5109 IPv4 AA Dl CHAF T4
et 7HEsHE 8o ek oS sHAIE &= Q&LICH Pwe| o|HY Z 3|2 MPLS 304
Ol ME CtE B2 E Sall HAIE = U2, 0|2 2l Pw X o EZ|7H0|MH EE EXM7I AlHA
A7 AHZE YU Z olo{RLICH HEAMS ZQIE-F-ZQIE &= VPLS PWO{| 9338 £
AE pw 2EiA otehof Mof Ho{E Fdst= RALICt Ao BEro{= MPLS 2|02 HFE Fof
AFQIEILICE Mo{ Bto{E 0x4 FFE= Ox62 AlESIX| o= 2 27| YAstR| of &Lt

RP/1/RSP0O/CPUO:router#sh run 12vpn bridge group customerl bridge-domain
engineering

12vpn

pw-class control-word

encapsulation mpls

control-word



1

!

bridge group customerl

bridge-domain engineering

vfi customerl-engineering

neighbor 10.0.0.11 pw-id 2

pw-class control-word

!

<snip>

RP/1/RSPO/CPUO:router#sh 12vpn bridge-domain bd-name engineering det
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: engineering, id: 4, state: up,
ShgId: 0, MSTi: O

<snip>

List of VFIs:

VFI customerl-engineering (up)

PW: neighbor 10.0.0.11, PW ID 2, state is up ( established )
PW class control-word, XC ID 0xc000000a

Encapsulation MPLS, protocol LDP

Source address 10.0.0.10

PW type Ethernet, control word enabled, interworking none
Sequencing not set

PW Status TLV in use

MPLS Local Remote

Label 281708 16043

Group ID 0x4 0x5

Interface customerl-engineering customerl-engineering
MTU 1500 1500

Control word enabled enabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x7 0x7

(control word) (control word)

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)
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12vpn

pw-class fat-pw
encapsulation mpls
control-word
load-balancing

flow-label both

1

1

1

bridge group customerl
bridge-domain engineering
vfi customerl-engineering
neighbor 10.0.0.11 pw-id 2
pw-class fat-pw

RP/1/RSPO/CPUO:router#sh 12vpn bridge-domain bd-name engineering det
Legend: pp = Partially Programmed.

Bridge group: customerl, bridge-domain: engineering, id: 4, state: up,
ShgId: 0, MSTi: O

<snip>

List of VFIs:

VFI customerl-engineering (up)

PW: neighbor 10.0.0.11, PW ID 2, state is up ( established )

PW class fat-pw, XC ID 0xc000000a

Encapsulation MPLS, protocol LDP

Source address 10.0.0.10

PW type Ethernet, control word enabled, interworking none

Sequencing not set

Load Balance Hashing: src-dst-ip

Flow Label flags configured (Tx=1,Rx=1), negotiated (Tx=1,Rx=1)

PW Status TLV in use

MPLS Local Remote

Label 281708 16043

Group ID 0x4 0x5

Interface customerl-engineering customerl-engineering
MTU 1500 1500

Control word enabled enabled

PW type Ethernet Ethernet

VCCV CV type 0x2 0x2

(LSP ping verification) (LSP ping verification)
VCCV CC type 0x7 0x7

(control word) (control word)

(router alert label) (router alert label)

(TTL expiry) (TTL expiry)

52 27
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logging pseudowireE A4 &L|C},

12vpn

logging
bridge-domain
pseudowire
nsr

B2 PWI7I T EE B2 HAIXIZF 2O E E2{EE + U&LICH
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RlE{H0|A 9] _/\EOﬂA‘I l1H5’IC> NHHeEX| #elg = AsLct

RP/0/RSPO/CPUO:router#sh run ethernet-services access-list count-packets
ethernet-services access-list count-packets
10 permit host 001d.4603.1f42 host 0019.552b.b5c3

20 permit any any
!

RP/0/RSPO/CPUO:router#sh run int gig 0/1/0/3.2
interface GigabitEthernet0/1/0/3.2 1l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

ethernet-services access-group count-packets egress
1

RP/0/RSPO/CPUO:router#sh access-lists ethernet-services count-packets
hardware egress location 0/1/CPUO

ethernet-services access-list count-packets

10 permit host 001d.4603.1f42 host 0019.552b.b5c3 (5 hw matches)

20 permit any any (30 hw matches)

StER0{ Ux|= hardware 7|2I=| MEH & 5= U&LICEH access-groupl| & &Fod| [t 2} ingress &
£ egress 7|HYEE AR EFLICH access-list7} M El= QE{H0|A 9| B}QI 7= xIE X|IHE L
Ct.

I2transport QIE{H| 0| A 0] 2ot tE= 22X |2 7|52 2 ipv4 access-listE M8 T Ql&LCt

RP/0/RSPO/CPUO:router#sh run ipv4 access-list count-pings
ipv4 access-list count-pings

10 permit icmp host 192.168.2.1 host 192.168.2.2

20 permit ipv4 any any

1

RP/0/RSPO/CPUO:router#sh run int gig 0/1/0/3.2
interface GigabitEthernet0/1/0/3.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

ipv4 access-group count-pings ingress

1

RP/0/RSPO/CPUO:router#sh access-lists ipv4 count-pings hardware ingress
location 0/1/CPUO
ipv4 access-list count-pings



10 permit icmp host 192.168.2.1 host 192.168.2.2 (5 hw matches)
20 permit ipv4 any any (6 hw matches)

5.4 O|C! o|ZE|4 EH

AcCe| o|adA &M o|aBA VLAN Ef 1 & ZA 5= rewrite ingress tag pop <> symmetric
H23o| gict 7 EHLICE o] B encapsulation W&ol 2} g Al =8| lof 2HFE VLAN Ef27}
AUEX| ISt 7| 28t A7 O|FRO{X|X| et & LIC.

Ct

0jo

2 Zm[ago|ldg 2o o &iLch:

interface GigabitEthernet0/1/0/3.2 l2transport

encapsulation dotlg 2
1

interface GigabitEthernet0/1/0/3.3 l2transport

encapsulation dotlg 3
1

interface GigabitEthernet0/1/0/39.2 l2transport

encapsulation dotlg 2
1

12vpn
bridge group customer2
bridge-domain test

interface GigabitEthernet0/1/0/3.2
|

interface GigabitEthernet0/1/0/3.3
|

interface GigabitEthernet0/1/0/39.2

1

1

!

!

o ZAx|aao|MA M= CHE AHE Ol Rt A A2,

. GigabitEthernet0/1/0/39.204| X dot1q Ef 1 22t & 7H <= 41El EE2 EFHAE 0= rewrite ingress
HHEo| glca 2 Al EfO7F S XIELICH

. g EREINAE = dot1q El 1 22 GigabitEthernet0/1/0/3.20i M Z24E = K| 2,
GigabitEthernet0/1/0/3.2 = dot1q Ei1 22 F M k|0 /I 22 2X|7t Y45 X| b &LCt.

. O] EEEFHA E = GigabitEthernet0/1/0/3.30| T E2{Y |2 £ GigabitEthernet0/1/0/3.30]|
rewrite 0| o2 2 242 B2 27} S X|E/LIC}H GigabitEthernet0/1/0/3.32] Zi£ 3} dotlq 3
BHE2 o|cla Yo =2 &HQle|X| et&LICH.

. 1 21}, GigabitEthernet0/1/0/3901| A E{f 1 22+ B 7H =AIEl StLIS| EREIFHAEN|E=
GigabitEthernet0/1/0/30| A Ef 1 27t LE7t= F 7ol EREFNAET} JI&LICHE Ol2{3t 5 E
o2 U2 o E2|7 0| EXME Yo Z &= U&Lct.

. O| £R M2 WA 0| EHE VLAN 271 Qe 5t%l QIEH0|AE HE = JUTE HAs o/
S o|adA e Au[as|olMyLIct O K| o™ mZlo| M E(X| b1 AFX|ELICH

interface GigabitEthernet0/1/0/3.2 l2transport
ethernet egress-filter strict

!

interface GigabitEthernet0/1/0/3.3 l2transport

ethernet egress-filter strict
1
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