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2.1.2 VLAN Qig4E

2.2 Cisco I0S XR 3E EVC JL—Z O E){E ( CRS & & T XR12000 )
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31O0—HANARAYF>T
BIAXAAVE—TIAA
31283742 —T T4 AL VLAN B4

3.2 Virtual Private Wire Service

321 =
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446 ATVVY NKRSGAX> J)—7 (SHG)
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4.7 IGMP & MLD AX—E> Y

5 ZDMNDL2VPNO REY &
5AO0—RNZ2 Y

520%>9J
5834—HBXYKNY—ERXATIOEAVADL
54—V NHDIT1IILR

B=

CORFIXAYNTE, ERMAEL AV 2(L2) VPN (L2VPN) RROSICOVWTHBELET,
RET. U—ER, HEE, BRUREICOVWTHHATILHIC, EXNEHIZFERALE T, FMIC
D2WTIk, TCisco ASR9000 S V—ATF7I NS —23a> H—ERAIL—XRI2VPN BLVA —H
XY NB—EABEIA R, V)—RA43.x0 ZZRBLTLEE,

1RA BN —RA NBROENILFRA MNF—ER

L2VPN #8elk, KAV RY—RA N Y—ERAEIILFRAVDN H—ERAZRRITZ-ODH
REERHLET,

TA1RA MY —=RAV N H—ER
RAVKNY—RAV N H—ERE, BEWIC2 20TV R /—REONSVAR—RNEKEET

SI1L—KLT, ShSOIVR J=RHFRARNY—RAU N U ECEEEREATVS
POERSIZLET, COY—EREZFATDE,. 20T A N EEBEITADENTEXT,

KBRICE, 220IV R /—ROBICEBOII—RZEKENTEDNDT, R4 MY —RA
PN —ERZREITIRFTRIERBYHIET,

1BDL—BZD2O20AVE—TIAADOET, O—NI A4 Y FUITEZRITTELRY,

o
7
Attach Attach =

tach
Circuit Circuit

2B0I)—2BTIIILFZ7ORINL FRILAAYF2T (MPLS ) ORLELER (PW) ZEAT
BEETERXRY,
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Paeudmmwe

IL—RE2DOOPWREITTIL—LZYYBZDZENTEET, CDBE. ChIFIILFEI XY
KPWTT,

o8- BB

Pseudmﬁwe Pseudmﬁwe

PWOLRMBEICL >TARMEZRATELT,

LoD
10.0.0.1=

Frimary PN router3
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\iﬂ;l
routers
Gigf2

CE

Lon
10.0.0.11

routers
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routerl % ol

CE

Routerd
10,0014
Badup P Lon

OERETEARETITN, IXNTECZICEHBIALBFTEZEA,

12XLFRA N H—ER

RUFRAVN Y—ERG, TUYTRAAVCEBRENTVBINTORA N RELHICEAL
A—HZY N BIXDVNCEREATVBADOKLSIC, JO—RFYAN RXAVEIIIL—
RLUERT,



FTXTOFRANZRIUIL—FXRAASY FILEHTEEXT,
Attach Attach

Clircuit i rcuit‘

Attach
Circuit

2

)

BEOALYTFTRRODA—PRY RAAYTFUITZRITTETRT, LT ZHEHITDICE, A
INZ2TV)—%ERAIZIBENHYNET,

JB8u

SRR

RETZAR—NLANH—E A (VPLS ) ZAAWS &, MPLSPW ZFHL TEHEY A NEICT
A—RF¥AN RXSVZILKTEEXT,



Fseudowire

PEEE VPLS 2 AT S L, skt ZmtEtE B8R ENTEFRT,

*F — MPLS b = - M hAPLS b
— e e % _*_ — w D

“\\—//
Access Full-mesh
Feseudowire Pseudowires
(=) HEEE

2.1 ASR 9000 O A —H %Y MRIEEIR

211 BBAVE—TIAADRE
BEHEE (AC) OEREANBIL—ILICEROEISBEDFHYET,

-INTY R L2VPN BBEIC K > TREB T B 1= (CIE, 2transport F—T— RABRES hic1
R—TIARATED/NTY NYFZIEEThBDELENBIET,

DAV E=TIAALCEK, A X—TIAAA>714F¥1L—>3 2 £— RT 2transport
AV RFBBENEXA Y AV E—=T IR, FERYTAE—TITA ABEO#HIC
[2transport ¥ —T7— RARES WYV T A X—T7 I/ R EEHTEET,

CEREBIERI>TNTYRNOBBAVE—T7IAARAZRELET, RR—HTE. BE/NT
YREHTA O RZ—TIAAICKRBEEDLEHIC, XROEFTEREEZRELET,

1.BETL—AIC 220 dotlq RTHFEENTSY, EL 2 20 dot1q X4 (802.1Q k>
ZFUVTERERE QNQ) AFREENESTAVE—T I RE—BT B, ChH, x5
h3BREO—HTY.



2. BE7L—AICIE2 D20 dot1lq BTN EENTEY, dotlq DRADRXIHNELT 2 F
BORIN any ICREShEY T A 2R—T7 I/ XE—HT D,
3.BE7L—ALIC1 DD dotlg RINFEENTHY), ELU dot1lq T & exact F—T—K
NRESHEY T A Z—T7 I/ RE—FKT B,
4. BE7L—ALIC1D2BLED dotlq BTN EENRTHEY ., ThS5SD dotlg XTI D551 D
FREENEYTA U E—TIARE—HT B,
5. F8F7L—AIC dotlg TN EENTH ST, encapsulation untagged X > RAFRREE
Y742 —T7I4ARE—BT B,
6. BE7L—LRMOEDH T A EZ—TIAAREE—HLEV-®, encapsulation
default AN RIFBREBEhAEHTA O E—T A RAE—HT S,
7.B8E7L—LREDHTAUR—TIAREE—BLEVEYD, 2transport N'EREE
XA AVB—TIAARE—HT S,
A —HZY MREES (EVC) EFLZEEALBVRROIL—F2 TR, Y740 E2—T 14
ATHREENE VLAN 2T 1%, L2VPN BEEIC K > TEHEEThBHIICTL—LD SHIRR (RY
T)EhFET,
EVCAVT7ZARNZUF ¥ &FEATS Cisco ASR9000 Y U—X FHUS—>ar H—E
AN=BOF72)INOTOa>TlR,. BEOXRTE#FEEAET, 72 NEEET
2ICE rewrite AN REFEAHALET,
CTVIDRAAVIZT VYD RBA 2V R—T IA A (BVI) i"H D54, BVIRRT&2HLE
WIL—F AT AV B—TIAATHDLSH, IXNTOBBRRIERYTIBHLEN HYE
T, FHMICOVTIE., "™BVIL 0EZSHELTLSEETL,
chSDIL=ILICOVWTHBETEIVS 22 DHIZRICRLET,

1. BXMEHFIE, VLAN ZTNEENTVRZHLESHICHIADHST, YER—-—NTEZELET
NTCORNTTAYV D BREETIVEN HDFETT XAV AVR—TIAAT
|2transport ZRREL EBES. TOUBR—MNTEETIhEIXNTONS 71 YU, L2VPN
BEECE>TEEZTIET,

interface GigabitEthernet0/0/0/2
l2transport

DXL AV BR=TIARHTAVE—TIA AFHBHE. EOVTA2—T14
ACE—HUBA2LETL—LRBXA AV E—T I ATHREEINETT, ChHIBER—HK
IL=ITT,

2NVRLAVBR=TILAABRUYT A2 B—T T4 A% 12transport £ L THRETEEXT

o

interface Bundle-Etherl
l2transport

3L BRR—EBTRMUOVYTA UV EZ—TIARAII—HBLEN 2 EIRNTORIRFEELERFRIT L
NDRZ74v0E—BESEBICIE. 12transport 7 A > X —7 I 4 AT encapsulation
default ZERAL XY, (64 £38 ), l2transport F—T— R, X142 1> X—=T 11
ADYT A2 E—TIALADTTIELS, Y71 >22—T I/ REDHFTRELF T,

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



RITBLT7L—LEGFE —BEHESIZF. encapsulation untagged ZEEL £,

EROYT AV R—TIA AN BDEE, BEAVR—TIAAEUMTH DI, BEET
L—LADBRE-—HTANERTLET,

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 1l2transport
encapsulation dotlg 2 second-dotlg 3

COERETIE., RORITEZELTLSEZL,

CHEEVLAN 29 2 ERFVLAN 29 3 #F D QinQ 7L —A4E., 1. 2, 30 YT1>
R—TIAAIC—HBIBAERENDYETH, RE—BIL—-INICK>TIHTA(2—-7
IAAICEV)HETENET, chlk, 3D2D20FTH., 201 20T RITHNFEV
AKXRNERVWASTY,

- AAEBVLANZR T2 REVLANZR J 4% DQInQ7 L —Alk, 297420 2—7 114 AICE
V) HTS5NFET, encapsulation dot1q 2lEVLANR J 27 (T &2 Ddot1q7 L —ALAE—FT
52—, AERT2&2FO2QNQT7 L —ALEE RTINS TT, QnQ7L—LE—FHH
EL<BEVBEE., fl5(exactF—T—R)ESBLTLEEL,

-HEBVLAN 2T 322 QnQ 7L—AR, A TAEZ—T I/ AIC—HLET,

-VLAN 2T 2 ##FDdotlq 7L—ALl., 2HTA 2V EZ—T I/ RIC—HBLET,

-VLAN 29 3 %Z#&FDdotlq 7L—A4Ll. 1HTAE—TI/ RIC—BLET,

.dotlg 7L —AIC—HEtE, QnQ 7L —ALCKE—BHEBBEVWKSICTBICIE, exact F—7
—KRE#ALET,

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

DERTEE., EFE1DOVLAN ZTZEZEDT7L—LICOK—HT D1, I VLAN 25
ZE%DanQ7I/ LICFE—BLEEA,

. Cisco Discovery Protocol (CDP ) NI Y R®IIILF ANZT Y )—(MST) FUv 7
ORJL F—& 1Y K (BPDU) BEDRTBELIL—LICOH—KEE BT,
untagged ¥F—T— RERHL F T,

interface GigabitEthernet0/1/0/3.1 l2transport
encapsulation default

!

interface GigabitEthernet0/1/0/3.2 l2transport
encapsulation untagged

1

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

CORETE., RORKUITEBELTLSEZL,



7.

-VLAN 2% 3 %D dotlq 7L —LXAZHLRI 3 2FE2QnQ 7L —4LlK, 3HT1420%
_7I4XL:_§£L/$?O

. TOMOD dotlq 7L—AFER QNQ 7L —ARIXRT, 1 T4 E2—T I AIC—H
LET,

.VLAN 29 0BV TL—Alk, 2H T4 E2—T T4 AIC—HLET,

any F—TJ—RiE, D19 RI—RELTEATEET,

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

1

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

HIABR—TIA R A4E 5OMAENRT4E5%ZFD2QnNQ 7L—LE—TBHO4E
AHNVETH, COTL—LBRRYVEHENE 5T/ RX—T T4 AICE)YTENET
o CNNBR—BIL—ITT,

.VLAN 2T NEFEZFERATEET,

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

BYEEE2FEB O dot1qg ZTICIE, BHO VLAN ZTDEXREEEREZ)ARNTEET

o

interface GigabitEthernet0/1/0/3.7 l2transport
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

JANTEREREATIETT, ESICENMVERSGFERE., BOYTA22—T 4RI
FHTRBENBYNET, VANZELSIRLHIEZERICTEDTIEZL,

10. > A0® QinQ 7L—LDOH7EIL{LAEZEE L T, encapsulation dot1q second-dot1iq <

11.

R, AEETERSPRJIC EtherType 0x8100 ZEHL £9, ~=#L. IEEE Tk
EtherType 0x8100 Ik 1 DM VLAN 25 %D 802.1q 7L —LRBICFHEhTVS o,
QinQ 7L —AIZ DWW T & EtherType 0x88a8 AR T #FEHT I HEN H V) ET,
EtherType 0x88a8 MAZBR T &, dotlad F—T— R TRETEF T,

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

QinQ NAAEER 123 L EtherType 0x9100 % 7= & 0x9200 ZEA T 3k, QnQ 47 A
VB—=TIAADXA > 4> Z—7T I 4 AT dot1qtunneling ethertype AN RZFEAL
£7.

interface GigabitEthernet0/1/0/3
dotlg tunneling ethertype [0x9100|0x9200]

1



interface GigabitEthernet0/1/0/3.13 1l2transport
encapsulation dotlg 13 second-dotlg 100

AEBAR Y & EtherType 0x9100 E 1= ld 0x9200 %355, MEBAR 4 dot1q O EtherType
0x8100 ZIFBE T,

12. RETXTO MACT7RLAICEDSWT, BE7L—LEZEHYTAEZ—T7IAAICEV)HTS
CENTEEXT,

interface GigabitEthernet0/1/0/3.14 12transport
encapsulation dotlqg 14 ingress source-mac 1.1.1

2.1.2 VLAN O#{E

EVCR—ADTZYRT7#—LDFTT7 I NOBETE, BE7L—LD VLAN ZTE#FE
F9,

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

CORETE, VLAN 29 3 25D dotlq DEE 7L — LR, BEENBEEICVIANRY 3 %
HWIZLUET, AEBVLAN 2T 3 EAZBART 100 22 QnQ OEE 7L —L, EGixThdEE
CHEAEOEZINEEENT ICHIFENET,

L. EVCAYT7SANSOF ¥ Tldrewrite AR RICK2TARTERETED -, BE
LEVLAN RTDARY IONSRTDORY T (HIER ), TR, EE7Y>1 (EBMN)EZTS5C
EHNTEET,

BLTFTICW<S 22 0plERLET,

.pop F—T—Rit, BELEdotlq 7L—ALDS QnQ XTEZHIBLET, COPITIE, &
FELEZQNQ 7L —LDOAERT 13 ZHIERL. dotlg XT 100 ZXBEICLTZDTL—LA%
EXELET,

interface GigabitEthernet0/1/0/3.13 l2transport
encapsulation dotlg 13 second-dotlg 100
rewrite ingress tag pop 1 symmetric

COBERECHHTT, 2F, ABRIT1B3REALFATRAY TEN, HHFETET Y
Z1ENET,

. translate ¥F—TJ—RlE, 1 DFER 2 DDBEGRITE 1 2FLEIF 2 2DFHLVWRITTELL
F7,

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 1l2transport

encapsulation dotlg 3

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

!

end

symmetric ¥F—T — RABBBIC EMENE T, CHANE—YR—RShTVBIE—RENST
El

. push F—T— Rk, BEL/Edotlg 7L —AIZ QnQ XT% 1 DIBML F£¥T»

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

SMEB QInQ &7 100 A, dot1lq 2T 4 ZHDOBEFE7 L —LICENMELE T, HAHFETE QnQ
BT RY TEhET,

2.2 Cisco 10S XR 3 EVC JL— X O EE ( CRS & & T XR12000 )

JFEVCTSYRNTA—LLEDVLAN BEDS >R Y U AT, encapsulation ¥—7— K EH
chFEtA,

RP/0/RP0O/CPUO:routerl#config

RP/0/RPO/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

ATRE B EE dot1lqg X REEE dotlad AN RTHEENETXTORITORY TOHKT
HB7=H, VLAN 3T DBREGBRETEFTFRA. COBEET 72 RNTITONB125H., rewrite
AR RBEBYFEEA

BARANY—KRAY NYF—ER

p:

COEITAVTHERAEND AT ROFEMIZDOWVWTIE., Command Lookup Tool ( E§&1
—HERA)ZFEALTLEZV,

TIRTYNAVER=TURY—=)L (B I—HYER) k. B$ED show A RZEHR


//tools.cisco.com/Support/CLILookup/cltSearchAction.do
//tools.cisco.com/RPF/register/register.do
//tools.cisco.com/RPF/register/register.do

—RMLUTVWET, show OX ROEI OB HZERTT S IZIE. Output Interpreter Tool Z
ALZET,

31 0O-ANARLYFT

BANRXL2 AVBR—TI(A

EXNBZRNROZE, 220OXA2Y A2V2—T7IA4AABOO—A) 70X XTI KT,

==

couterl eﬂi 0/0/0,1 Gi ufifuflzg Te 0f0f 043 Te0/0/0/3 g—a raLte 1

Attach L Attach
Circuit Circuit

router2 |& Gi 0/1/0/1 TRETBDINTORNT 71V UV ZFITEY ., Te0/0/0/3 ([CEHIELET, %
NDEELEKTT,

O KROD T router! & router3 NMEFET—7IILTERENTVDIRSTIN, T5TREHY)
FtBA. EEE. router2 A" TenGigE 1 > X —7 T 4 A & GigabitEthernet 1 > X—7 T 4 AN
TEBRET>TVWET, Router2ld, chs8200A VR —T7 I ALTHEZERITTEET, I
EAF, TOEAOAMAO—-LJARMACLIK, BEDRATONTY NELERARIVZ—I VT
ERELT, BEEENS 74V 0B I—EVIELEBFBL—MIRTEERT,

ROBITEE, BERXWERANY—FRAN VJ0KX XU M, 12transport £ U TRREE 1L iz
router2 M2 D2DXAL2 AR —TIAADODBTHREENTVET,

interface GigabitEthernet0/1/0/1
l2transport

|

!

interface TenGigE0/0/0/3
l2transport

|

!

12vpn

xconnect group test

p2p p2pl

interface TenGigE0/0/0/3

interface GigabitEthernet0/1/0/1
|

router! & router3 D XA > AR —T7 I 4 A, COPBRV IPVA 7 RLANBEETNATVE
9,

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/CPUO:routerl#

RP/0/RP0/CPUO:routerlé#sh ecdp 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/RP0O/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
router1 (& router3 & CDP XA/ /N—& L TRBL. ChS 280N — XN BEEZERENATVSH
NDESIZ 10112 (router3 DA RXA—TIAATFTRLA)IC ping TEEXRT,

router2 ICEREES N TWBIH T A X—T7 T4 AREWiz®, router! & & router3 T dot1q @
HTA 2V B—TIAANBREETNTVSZHEE, VLIAN RTFEOBEE 7L —ALAKBEBNICEXE
hET,

RP/0/RP0/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:routerlé#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

router! A S router3 N\ 10,000 [E @ ping Z1T 2 /=& T, show interface AN > R# & T show
2vpn X REFERATDE, 5 AC ETrouter2 Ick 2 TEFEE h/- ping ERABID AC IC
BEZEhTWAC L, BLTRHHETE ping SEFFABCABEATVASCEERRTEET,

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

TenGigEO/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 l1l2vpn 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 uIDB: 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
VLANl: 0, VLANl etype: 0x0000, VLAN2: 0, VLAN2 etype: 0x0000
UIDB IF Handle: 0x04000240, Search VLAN Vector: 0

Q0S 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

312742 2—7 T4 A& VLAN B



N — : O@YINITITORETSAE. ALY FE—K T—R FPOERA AV Z—TIAADE
%gW@m§c§§g”9§w;5&1owdwm#74>9—7141ﬁ&U§vo

couterl eﬂi 0/0/0,1 Gi 0/1/041 E’Te 0/O/0f3.2 Te 0/ 0/32.2 -l roLte s

ACCESS L Ciotlg
Port trunk

CHORRODTIR., —MRIC3DUEDVLAN DIR— KBS, BEEITUYD RAS O &E
ALETH. 2200 R—RNULHABVEBEICERAINY—FRAN VO0R AR N EZFERTE R
To COETIE, TXETEXVLAN OBESAEEAREICTHEE BRI MEEDFHMEIC DV TEHH
LE9,

BA2A XA A B =T IA AR dotIq BT A2 —T T4 R

cOPITE. FAICXA > AV BR—T T4 ANHY., £€5—FOAICIE dotiq BT 1> x—7x
A AN BYNET,

router! DXL A2V Z—TIAARFXOEHVY) T,

RP/0/RP0/CPUO:routerl#sh run int gig 0/0/0/1
interface GigabitEthernet0/0/0/1

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

ipv4d address 10.1.1.1 255.255.255.0
1

router2 @ dot1q W74 VR —T7 I A AERDODEBY T,

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

TenGigE0/0/0/3.2 DY T A Z—T T4 ADBEIZIE, 2transport F—T— KRB EFF .
router3 "2 2 D dotlq 7L —AZEETDE, O 7L —LALH router2 ®
TenGigE0/0/0/3.2 7 AV R—7 T4 AC—KL T,

BELEZY 2. ABLAETIE. rewrite ingress tag pop 1 symmetric 1Y > RIC & 2 THIBRE
h&Ed, 2T TenGigE0/0/0/3.2 D AL FETHIRE hiz/=® . GigabitEthernet0/1/0/1 O



FEATENTY NERTBELTERENET,

router! "X T L7 L—LZEFETDE, COTL—LDNRXA 4A2EZ—TI(4A
GigabitEthernet0/1/0/1 IC—& L £ 9,

GigabitEthernet0/1/0/1 (Z & rewrite AN > REFBEWESH, RTDORY S, v 1, BRETD
hEFtA,

INT Y NI TenGigE0/0/0/3.2 A S M ERIEE D & E (&, symmetric F—7— KA rewrite
ingresstagpop 1 X RICHDi=®, dotlqDRIT 2 FFv<1&dhEd, COIX RiF,
ANBFEATRA 2027 2Ry 7L, HAOFETRERHEHICI DOXT&27TY210ET,
router3 D& RICRLET,

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

ipvd address 10.1.1.2 255.255.255.0
encapsulation dotlg 2

@ U show interface 1Y > R& show 2vpn Y REFEALT, Y T4 E—T T4 ADHD>
REEZXLET,

RP/0/RSP0O/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

F18i@) . TenGigE0/0/0/3.2 TEAEL /N7 Y M. GigabitEthernet0/1/0/1 TEFL /N7 Y
hEE—HL, TOEELRLTT,

3122 W7 L ERELEY TS 2—T7 T4 R

GigabitEthernet0/1/0/11 DX A > 4 28 —7 T4 AO K1 V) IZ encapsulation default Z&XTE L =4
TAVR—T A REEATEIE, TXTDTL—LEFVYYFTEELET, £/, encapsulation
untagged ZRELEHTA 2V ER—TIA RAEFEHTDE, ZTBLIL—LDHZE—BEESDC
ENTEET,

RP/0/RSPO/CPUO:router2#sh run interface GigabitEthernet0/1/0/1.1
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 12vpn 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 GigabitEthernet0/1/0/1.1 ® A 175

TenGigE0/0/0/3.2 D A KN KM T tag2 Z7RY 732 HKh V) IZ, GigabitEthernet0/1/0/1.1 DA DK
MTRT 2%7v2 1L, TenGigE0/0/0/3.2 TRAELBVKRSIZTRDIEETEET,

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

D &SIZ, encapsulation IV K& rewrite Y RZ@A = EVC EFIIICK 2T, VLAN X
TOREEREOERBEFEECEHSBEYET,



3.2 Virtual Private Wire Service

3.21 X

Virtual Private Wire Service ( VPWS ) I&. Ethernet over MPLS ( EOMPLS ) £ £ HiEh, 2 &0
L2VPN 7ONAZ— I Y (PE) FINA AN L2VPN RS 7 4 v 2% MPLS V59 RETRY
ZVITEBELSIZLET, 2DONDL2VPNPE RBEEELD 2 20H A MNIEHREATSHY.,
MPLS 7 ®HVWET, HFL2VPNPE ICERENEZ2 DD AC . MPLS XY ND—J LD
PW(MPLSPW) IC&K2TUOENET,

LoO Lo0
l0n.0.13 10.0.0.11

routers? routers
Gi 0/1 Gi 0/0/0/1 S Y G 0/1/0/3 Gi0/1 6Ty
5 I N 1
routerl @ E ' E —|’ WP LS L:, routerd

-

CE PE Fseudowire PE

ZPENVE—NPEDI—TNYDICEETZEHICIE, MPLS SRIHANBETT, COTX
Lk, BE, AFBS—RTIT4 O3 (IGP) SRILEFEN, MPLS SARILERZ7ORNIT
JL(LDP ) £EMPLS RS 749y IVSZF7UVY (TE) ZBUTHETEET,

2OOPEDOBICR—TY MO MPLSLDP Y232 AHABIL, ChICK2TPWORT—RA
ZHRULTHEIDENTEET, PE . PW ZHEBI T2 MPLS ZARILZMD PE IZT7 R/
24ALET,

FEBGPRIIT TV IJILERTERIAN, CORFIXVRTREHEALEEA,

router2 'O —A)ILD AC TEELERZT T 1Y I, MPLS DIRIL ARY JICATEILILE
nEXI,

- HAEB MPLS SAXRILIE. router3 DIIL—FNY JICEETDLEHD IGP SRILTT, FRILY
BEEEHIIATVWEEE., ChEBROIILSRILTHIIUEENI BV ET, ChiF,
IGPZRILAEBIMENBEVCEEZZRLET,

. AE MPLS SARIJIE, Z—"Y NLDPEYZ 3> ZN L Trouter3 IZ&2TTF RNRAXE
ndPWIRILTT,

CRESLVCATEIILOBEICK > TIE, MPLS SARILOZIZPW OO NO—J)L D—RH
F<BENHYYET, IR O—IL T7—REF7AILINTRERA—BZYNAEZ—TI( R
ETEAENBEVESD, YEBBSEARNICRETEIHEN HYET,

-INTY NATR, BEEhE L2 7L —ANREET,

CERESLV PWOEBERICK > TR, —ZD VLAN TN PW LTEHEEIhET,

B#%AS 2BBNAY T (MPLS 7R router3 OER ) T, IGP SALERY TEhdh
 ARHBXIL SRIIVICBEBRZSNET, LEN 2T, routerd TEEENETL—LAD%LE
DEMBESARIEE, router3 A" PW O =8I router2 iU LEPW IRILTT, Zhic
&V router3 &, M MPLS SRILHFFRWVWEZENT 714 Y D%, routerd ICEFRENLZ ACICA
AVFUITRIRENHBDERBLET,



BDFHTE., FL2VPNICUE—RNPEDIL—/NY OB®O MPLS SRIHNHBH ESH ZHH]
ICHESRTDHMENHVYEL . router2 DRI ZBETD2HEOHZRIZALET,

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 DRERED>TVWEEA,

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

rewrite ingress pop AN~ REFBZEWVESH, RELEVLIAN T 2k PW LEBEEXEhET, 5l
C2O2VWTE, "BALT4EBALT 5D PW, ZSRBLTLKEEV,

L2VPN OERE T, O—AJI AC &, PWID Z#2UE—H L2VPNPE ZHEEL 3. PWID
FAEAIT—HL., KAN—CELL—ETHIVENHBYET,

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

router3 DX ST BDREZIRICRLET,

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 p2p4

interface GigabitEthernet0/1/0/3.2

neighbor 10.0.0.13 pw-id 222

J0RXA IRV MOFMERRTSICIE. show 12vpn xconnect detail X REZFERALFT,

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

CORETE., RORKUTEBLTLSEZL,

AC LOBERTRIRY TEhBEVED, ACHORKEEIZY N (MTU) & 1504 T,
MTU EEBIT—RITIDBENFNHUET,. —BLHEWES., PWREEMCEYEEA,

-AC ET186 EO/NT Y MAZEESh, FHLEESYWICPW LETEEEhEL

- PW £ET 38448 O\ Y MAZEEh, FHLEEBYICAC ETEEENEL L,

- router2 DO—AHJ)L FXRILIE 16026 TH'V)., <hld router3 YA XRILELTHERATS S
RILTT, NTY NE, router2 TEEENEEEIZZNO MPLS SRILEXBOSRILEL
TEL TVET, Chid, REHNPS2FBO MPLSKY T TIGP SRILARY TEhE=AS
T3, router2 Ik, COPW SR EZFODBEETIL—LZ ACGI0/0012ICAAYFIT
DURENHDERBLET,

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
3.22PW & ACDORFDAT—RA

RAVKNY—RAN 20A ORI 8T, ACEPW RBEARTICHEYET, LEANDT, ACH
XD FBE, L2ZVPNPE &, PWDAT—RRAEZA I ICTEIHEN HBDERILDP ICK2T
JE—RNPEICTFUILET, PWIARMEARESNATVERES, Chick>TIV/N—
SIVANRNDH—EnET, FHICOVTR., "AEM, oEzEsBELTLSEZTL,

ROBITIE, router2 ® ACH XTI L, TACHHIZ 1 ®PWAT—RA% router3 NiEfEL



TVEY,

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

router3 I, UE—KRDACH R I LELEODPWEA D ESEZIUREN BB EEDHBLET,

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

323RALT4ERLT 5D PW

BATA4EZAT 5D 2EENDPW ZHERATEXT,

- BALT74DPW I, VLANR—AD PW EFENET, AHDRIO PE TEREFL = VLAN X
TJZEIBRLBVZELCBE2DTVWS Y, 2T PW LZEEEhET,

ASR9000 ZEMD EVC R—ADNDTTY RN T A—ATIE, BELEVLAN RTZRY TT2
rewritte AN RAMELEAC CREShTVS O REMNF DY, PW LEEXE D
VLAN R HFFEL B BRI BEBYET, COTRMEICHBTRLHIC, EVCTIY KT
F*—ATEE, FAT4OPWICDOVTRHTIL—LOXBEICAZ—OVIANZRT 0 ZEALE
To X174 O PW &, transport-mode vian AV RTRELET., JE—N PE I EVC
R—RATHY), £BEDO VLAN ZTFHIRNA VBRI I — T THDEZRBLTVBIHE
FHNET,

UL, EVCTZ2YRNRTA—ALAEEVCTZYRNTA—LDBTEAT740OPW Z2FERT
B8, ChILK>THEERAMOBEN RET DR BV ET, IEEVCTZYRT =
—AlE, £EDO VLAN ZTINFHXZ—DOVLAN ZTTHD L 2EZEBETIC, FZ—0 VLAN
RT0EANERITELTELTL—LEEEALET, EVCTTZYRNTA#—ATE, BE7L
—ALATHBL K VLAN 2T % rewrite IV REFEHAU TRIETDCEN TEET, VLAN R
EDHRIE, BINMOAZI— 2T 0%%kBICEDTRAT 40O PW ELTEHEENET,



CiscolOSXR VY7 RNV ITOHFRED') ) —ATIE, transport-mode vlan passthrough <>/
REERATHET, FE— 2T 0%2FEACTERA7 40 PW ZEATIMENREtE N
TWET, 1—HYXYNTO—RA2N(EFP) L® VLAN R T OBRETIE, 2BE<EE 1
DNRTEBRIVENHYET, FA47 40O PW LTIEVLAN ZTNEEENBDBEHNHY)
TN, COBEICRIOUVEEHZRLEIAI—RINFNFELBVEDTY, BEA X
—TJIAADRTEEEMALHETTIL—ALIIE2ZTRE, PW EZNL TEBHICEES
hEY,

BEALTE5OPWIR, 1 —HZRYNKR—MR—APWERENET, X412 A F—TIA
ATEELETL—ARK, ABDPEILE>TEHEEIAET, NTY I Y T4 2—T14
ATEEENEBERE, YTAEZ—TIAADRITNEIBRENEERTEHEEENET, ZA
T750PWLETRIF[NETL—LEEEITDEHEBEZEVES, EVCR—ADTTYNT #—
LK 2TEEZ—ORIFEMEND LR HYEBA, ENCR—ADTTY NTF—AT
&, BE7L—ATHHELLE VLAN 27 % rewrite AN REFALU TRIET D LN TE
F9, VIANBREOHERIE., ZTOBEICHIDIPDSTRAT7 50 PW LTEHEENET,
T7 AT, L2VPN O PE &, ROBUZRTRSICZAT5OPW ORI I—>arv%
HAET,

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 Ethernet" &, #4750 PW ZRLET,

ZhiE router! ICK 2 TEEE N, router2 THTEILILENT PW L% router3 ICEEE /-
ARPERODAZT77 ¥+¥7Fv¥TY,

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
(fE:f£.ff:ff:£f£f:.££)

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

Address Resolution Protocol (request)

MPLS AL 16031 ik, router3 IC&K 2 TT7 RNZA XENEPW IRILTT, AZ77 ¥+
FriE5EENS 2FBBDORY T & routerd DEBITHS NS, IGP SRIILEHY) EFEA,

h7ebEhiz4 —3FY N TL—LA, PWIRILOERIPSHE>TVET, PWOIV
RO=II D—RABENBZBEEHYEIHN, COPITREBEECATVWEEA,

AC IZIE VLAN 2T &RY 73 % rewrite AX > RFBEWVESD, 24750 PW OBETE,
router2 if AC TEELR/E VLAN 2T 2 BIEAENET, EVCR—ADTZY NTA—AT
FEBNAERTORY TRIThhEWVWEYD, EERIVEOETACHSESKERRENEEE
NET, RAT75O0PWICERAZI—OVLANZT OBV EICEELTLSEEY,

rewrite ingress tag pop 1 symmetric Y RZREL B4, PW LZE&iXE 1 VLAN 2T &
FELELSBEYET,

router2 & router3 [ pw-class A"RREENT=RX A7 4 O PW Of|&RICRLET,



X —FOAEGTRAT4E2RETDE, PWRKA T LEEFICHEY ., TError: PW type
mismatched; EWS XY E—IHFRRENET,

12vpn

pw-class VLAN

encapsulation mpls
transport-mode vlan

1

1

xconnect group test

p2p p2p4

neighbor 10.0.0.11 pw-id 222

pw-class VLAN
1

"PW type "Ethernet VLAN" &, 2474 D PW ZRLET,

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

SEEE, BEEENDTL—LOEXBAICTI—DORT OFBFAEHTVET,

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_1e: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
(ff:f£:.ff:ff:£f£:££)

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

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

Address Resolution Protocol (request)

HARO EVCR—AD PERXZI—DRTZHIBRL, 2V 22887 L—LZ0—A)DAC IC
HBELET, HOROPE K, PWTEFELET7L—AIEHLT, AC LTHREENLZO—HILD
RTBREZERLET. O—HJ)LDO AC T rewrite ingress tag pop 1 symmetric ® & 5 IZEREE 1
TW3EE., HOARTREBEECNEZTEZT Y 1TDUENf D 1H. PW TREENE
EE'S"?‘ZG)HIJL.%)?L/L\'Sij‘ "V 1ENET, rewrite AN REIFEMEANBVTITHN, ThE
noPWTERITDIABRICOVTEEICFMIZHEN BV ET,

324 INFEIAZ N PW

ACDEIEOBYBA UV ZA—TIAATREL, PWZ&EDL2VPNPE £EEHTEEXT,

Lod el Lad
001l 1nnnw lo.onll

ropter? routar route r3
I:i 01 ai /iy o e G 0/10)2 Bl g
rauterl —| KPS R @ route
cE PSEL doamire Foeudoire FE =

router5 & router2 A5 PW O/NTY REZEL, TONTY NEMO PW £ T router3 IC[E T T



AAYFTILET, DFV). router2 & routerd DEIDIILFEIXNPW ZBETZ -0
. router5 & PW OB TRAYF I &21TVET,

CNI/E. router2 DERETIEVE—NPE &L Trouter5 Z7R4A > ML E T,

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

xconnect group test

pP2p p2p5

interface GigabitEthernet0/0/0/1.2

neighbor 10.0.0.12 pw-id 222
1

router5 MR EFEHE T,

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

xconnect group test

p2p p2p5

neighbor 10.0.0.11 pw-id 223
!

neighbor 10.0.0.13 pw-id 222
!

description R2-R5-R3

1

1

description O REF T3> TF, routers B 5K TE— D PE (router2 8 R routerd ) I
REEEhD2PWRIYFUITV(RALTIEREHE) CEALE T, description &, PW A4 Y
FUIRGIN—B2HEALCHZIEVS PWORBERNS TN 1 —FT 1V ITSRRBENHDEE
CR/IBET,

PWAAYFUITLVZLEI1I—9%ICF. shl2vpn xconnect AN RZADLET,

RP/0/RSPO/CPUO:routerS5#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)

router5 & router2 AN®D PW OFMlEEAE PW AM4 Y F>4J TLV % router3 NIEE L. router3
ADPW OFMEEATEPW RS YF T TLV Z router2 NIEELTVWET,

3.2.5 TRk



2ODY A N E2BBETDEDICRANY—KRAVNPW ZERATEXRIHN, chs 22084
NE PERIZEAC DEERICEEBENEITRTHILEN B XTI,

3251 7O REM

MPLS O70BIL—T 4V JICEETDH NROCEEZTS>E, MPLSPW RESICHL WA
EHEALET,

3.252PW LD/ R)L

CEE PEDBTNY RIL XDN—DOUVIBEN G2 ILBEICVIODARMERD O,
A—HZXYRNNRILZNLULTHAEN—IVD (CE) TFNAAZ PE ICEHETEET, 1D
DN RILIZD XAUN=HZILTE, N RIMBTYTOERRIIBYNET, COFETE
PEDEZEILL>TNY RILLEANT VTR, PEOARMERHEE BV EICERELT
<EZW,

TEMERRTS 1 205ERE. RAVRNY—RAY K PW L& > TEREE WD EROEEES
HaoETT, BEEE. 2 DD CEMOA—HXY K NV RILOXIN—TT,

router3

router?

Bundle-Ether Bundle-Ether

PR ) | MPLS routers

routerd

Pseudowire

PERNRILEZEKRIKBTDNDTIERAELS, PW ETTL—LAZBBHNICEELET, chillk, CE
DOETRE 15 Link Aggregation Control Protocol (LACP ) D 7L —AEEENE T,

CDERETTIE. ACEEREPENARDNBENRILAN—RBFEILETH. NRILET
YITULEERRIIAYET,

¥:CiscolOSXRY 7RI ITFTUY—RA42AKYBIDOI ) —ATIE., ASR000ICELDT
LACP BPDUAL2VPNBRH TE IEENELATL &,

CORETE, CERIVIINRANEEICREYET, CE TEATEZZOMOTRBEEC
FRXDEDA B KT,

CRNLVFOA—=2 U0 FTIVF—>32 JI)L—7 ( MC-LAG)
. ASR 9000 D% Y RJ—Z1R%{L (nV ) 25 ARUSY
. Cisco I0S R4 Y FORBAAYFT AT L (VSS)
- Cisco Nexus A4 ¥ F D 1{R4E PortChannel ( vPC )
PE DR TIlE, AC & MPLS PW ORICEHZRA > NY—RA 2 NERNIHBDETTT,



3.253PW OTLEM

PE X, PW IRMEFENDHBEILCI > TARMEEZRHEIZDZLEETEET,

Gi 01
routerl @

LoD
10.0.0.12

Frimary PN router3

LoD
10.0.0.11

routers

i 0/1,0¢3.2 m

J [ FE
/! ) routers

CE

Gin/2

\ MPE )
1 || -
A —, _,_--'"I \\ oy —
— Gi 0/0/041.2
_*_ e

Routerd
10.0.0.14
Badup P Lon

router2 (Z (& router3 AND TS A X PW AH V) ET, router! S router6 NOKRZT7 1Y D&,
BEORRATEIOTZANY PW EZARNET, router2 IZIE, RY N AZ /N1 D routerd
ANONYDOTYTPWEHYETH, BEORRATREZOPW EZRNS 71y 0 FNELA,

T754XYYPW, 754X PWDOUE—NK PE (router3 ), £k E—N PE (router3) ®
AC ICRABANELUEBE. router2 EI<ICNYIOTYTPWETIOT147ICL, RS T714v 0k
CDPWERNBEOHET, BENfBRENDE, NTTAVIRTTAIUPWICEYET,

router2 MEREF XD EBY) TT,

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 & & T routerd DIZERTEF XD EH VY T,

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

12vpn

xconnect group test

p2p p2p6

interface GigabitEthernet0/0/0/1.2
neighbor 10.0.0.11 pw-id 222



ZELUERETIE, router3B AND PW 725 17T, routerd N®O PW EF AR /NMIRET T,

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 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

PW: neighbor 10.0.0.13, PW ID 222, state is up ( established )
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: 0x0 (Up) 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 (00:21:26 ago)
Last time status changed: 03/05/2013 15:17:34 (00:07:55 ago)
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#

ACDAT—RAE PW DAT—RARARTTHD 1, router3 D ACH AT LEHE.
router3 i& TAC DA D>, Zrouter2 I T FUILET, router2 37754 PW 22X T
T8 NVIOTFTYTPWETIOTF14TICLET,

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#

router3 ® AC A'EIHT 3 &. router2 l& router3 AD TS5 A4<X ) PW ZBUOT7I9T7F147ICL
routerd NO PW FAZ/NAIREICRY ET,

router3 A"F > L Trouter2 A8 IL—TNNY IOANDI—KHkbhi-HBEaIcE, NvOT7Y T
PWATOT4TICBYET,

ROBEBEHNBATYTE, EBHARNZ2 DO PE # @A EXNABO PW AIRMEEEATSHET
9,

LoD

Lo0

10.0.011 10.0.0.12
router? Frimary P routers
— BE2232.2
BEZ22.2 -
Mr—d‘;__{_ -
£ ‘H“.i"! i1
| Pt
PE
. I-.I % routerh
MPE
routerl
BE222.2
BE222.2 routerd routers
100012 10.0.0.14
Lofd Eadiup P

LoO

LAL, COTIILXYZIOPW T, 20O PWARKICTITATICBE2LEEICRY RND
—JCL=—THFRETRZEVSHENBVET, I—TRBESITHBENFHY)., —MBHOICE. 20
EOIZANZT YU—=70OR) (STP) AERENET, £EL. 1201 NODANZY
TV)—DFRLREEHFEOH A NIEEBITDERERLL BN EFREA, CDLDH, Zhso
PW TANZVT V) —2RTLEY, 2DOO0HANEATANZIVT V) —#IX—2LEEYN TS
CERHEBENELREA. 2DOOHANEEC 1 DOMBUILAEBLS, ANZVT VI—HFE
THAIBSEBREICBEVET,

FRED 1D, 1 2OHA RO 220D PE EO—HJ)L CE OBETMC-LAG /N RILEEATS
CETT, 2DOOPEQORAD 1 DEGHFTIOTATHBNRILAN—ZEFEODOT, TO PE D
JE—NHARNANDOPWHATITFATICHBYET, E5FFDPERRAZNAMIRED/N RIL
XN—%HELE, JE—NHYALAMNOPWREEADLET, 200 A NET 120 PW D&D
TOTATILBZED, L—TRBERELERA. PTOTAT7HPWEZEZFDPEIZIE., UE—KN Y
ARD2BBDOPENDARNAPWEHYET,

ZELIERETE., FTOTATHBNRIL X )N—E router2 8O router3 ICH Y, TOT4
T PWERZEOBICH'Y) £T, router3 DEREZIRIZRLET,

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

router5 Tlk. O—HIL NN RIL X2 )N—& router2 ADTS54I U PW AR /INA IR

V). routerd NONYOTYTPWIRREADLTVET,

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

1

&

()



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 DN BE222.2 UP 10.0.0.11 222 SB
Backup
10.0.0.12 222 DN

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

router Tlk. router3 AD/N RIL AUN—ETOFT 147 THY) . router5s AD/N RIL XN
—FARAZ/NNAIRET T,

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

Number of channel-groups in use: 1



Number of aggregators: 1

Group Port-channel Protocol Ports
—————— o e
2 Po2(SU) LACP Gi0/1(P) Gi0/2 (w)

router3 /N> RIL XU N—=D R D> LEBE. router6 IZI& router5 NDT 95747 X2 )N—=H
HYET,

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

Qg c =
|

- default port

Number of channel-groups in use: 1
Number of aggregators: 1

Group Port-channel Protocol Ports
—————— -
2 Po2(SU) LACP Gi0/1(D) Gi0/2(P)

router5 T bundle-ether222 "X LTWB &, RT7ICE 2TV router2 AM PW [EEFIC
AILFET,

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 DN BE222.2 DN 10.0.0.11 222 DN
Backup

10.0.0.12 222 DN

router2 I&. router3 AND PW AR LilezZHEL., routerts NO/NYOTFT YT PWETD
FA4TIZLET,

RP/0/RSPO/CPUO:router2#sh 12vpn xconnect
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 10.0.0.13 222 DN
Backup

10.0.0.14 222 UP

router5 EEF D/ R)IL X )N—& route2 ANDTSAIYPWETFTOF14TICLET,



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

3.254ASR9000nV IV VT AR

MC-LAG & PW OTTRMICEJD<HI QKRG E. TEMICODVWTETIHELETH, —HD/N>

RILXN—B AR NARETHB e, RELERETRERNS 71V IZEELERA,

REVLERETH > TEINTONY RILXIN—ZTITATIZTBEHIC. PEOETY D
ICERENECENSONY RIL X2 N—%HA I ASR9000 VT AR ZEATEEXT,



*

routerl % @
CE

MBS
|
ﬁ E
BEIFL Z rackl BE333 2
Lo * 7 o
10.0.0.11 PW 10.0.0.13
routerd 3 routers

CDRETE. CEEPEDORBON RILXN—OUVOBE, SYIOEE, SKOIAT7 V>
VEECKLTRARENHYVET, £, VAN MPLS 7 ICZETESRENTLVAE, O
TORTRMEDY)ET, 2 O200TYIRRRBUSHMICEHETAIHEGLZL, B2 5MICEKETE
F9, FVIBDO) O CORTRERENTVERR A,

CE DARMAVERBEE. ROXSBZCERANILFI Y= VY)1—23aV#FEATERT

o

- MC-LAG
- ASR 9000 NV O9ZARIYT
. VSS
- vPC
ASR 9000 VZAZDERERK ETEEELNTT,

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

1

1

EE>I)LN7 A2NO—F0ARAYFA—N—ICLBDMACTRLADEEZ#THL-HIC. A

BTFAYIELACP ATFLADMAC T RLAENRILMACTRLAZRBRETDH O E &R
LET. XOBIC, TRLAOKBESXZZRLET,



RP/1/RSPO/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:
RP/1/RSPO/CPUO:

RP/1/RSPO/CPUO

router2#
router2#conf

:router2 (config) #int bundle-ether 222
RP/1/RSPO/CPUO:
RP/1/RSPO/CPUO:
RP/1/RSPO/CPUO:
RP/1/RSPO/CPUO:
RP/1/RSPO/CPUO:

router2 (config-if) #mac-address 0024.f71e.d309
router2 (config-if) #commit

router2 (config-if) #end

router2#

router2#sh lacp system-id

Priority MAC Address

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

RP/1/RSPO/CPUO:
RP/1/RSPO/CPUO:
RP/1/RSPO/CPUO:
RP/1/RSPO/CPUO:
RP/1/RSPO/CPUO:

router2#

router2#cont

router2 (config) #lacp system mac 0024.f71e.d305
router2 (config) #commit

router2 (config) #end

BERNTdE. ChRBETZYIDXN—(ZYT0D 10D 0/0/08EZY T 1D 10D
1/0/0/8 ) Z& A T2 bundle-ether222 &, R4V NY—RA > N JORA DRI MNAICEREE N
NRILBTA2BR—TITALATY,

RP/1/RSPO/CPUO:
Legend: ST = State,

SB = Standby,

SR = Standby Ready,

router2#sh 12vpn xconnect group test
UP = Up, DN = Down, AD = Admin Down,
(PP) =

UR =
Partially Programmed

Unresolved,

XConnect Segment 1 Segment 2

Group Name ST Description ST Description ST

3.3 CDP

SAADON—RERA Y FiE, BE., dotlq FT DBV CDP NTY hZEELET. JOAR ]
RO REENIIOSXRIL—FTCOP NTY RA'ZBEENLEELL, ChsONTY RO
WMBERETDZTIFEEBRHYIET,

Lo [T} Lo
100013 10.0.0,32 00011
routerd rEuts route 3
G0yl Gil (0,011 S i 4 L G 07103 Gi L
rauterl ﬁ"l ; i E —{ Q/ riLt e
cE = Pseudowire Pseudawire 7 '“"

CORNKRODTE., router! &, BREICKHUT, O—HI PE THS router2 £=FJE—K CE
T&H B router4 & CDP XA /N\—& L TEBELFT,

3.31L2VPNPE DXL > 422 —7 T4 AM CDP &I DFS

L2ZVPNCE AS® CDOP N7 Y NEPVOR IRV NEZREEENE T XA AR —TI(A
T 12transport A"RREETNTWVWBRBE, FEEXIBELCDP 7L—ALAE—HITIH T4 2—7



IS AN HBEHBE. 2 DD L2VPNCE EHEWZFE L £ ( show cdp neighbors Y > K&EfE
RALEY ).

XA AB—=TIAAOHIZIRICRALET,

interface GigabitEthernet0/0/0/1
l2transport

1

!

12vpn

xconnect group test

p2p p2p8

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

1

1

2IELOYT AV R—T IAADBERICRLET,

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

chs 2 20BITE. COP/NT Y RESOR %4 hETERE N, CE BHEWNE CDP 2
R—tLTRHMUET, CE 4 PE % CDP %4 /A—& LTRBLEE A,

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
router4d Gig 0/1 168 R S ME-3400G- Gig 0/1

3.32L2VPNPE DXL 422 —7 T4 AMO CDP 8N FS

PEWRZJHZL COP/NTY NZeuEBL, PEECERBEVERAN—ELTERLET, L
L. L2VPNPEDXA>Y 412X —T7 T4 ATCDP FFEMBIHZE, CEREJTE—N CE ZF&EL
FtA

RDRIEBELTLSEZ W,

- 12transport FREENIX A A 2B —T I A AT, CDP Z2RETEEE A,
. 12transport TRABWXAL Y 41 2B —T7 T4 AT CDP AREEhTWBEHES, PEA CDP /N
TYREZELET, ChERXRIBLCDPNT Y RE—HTRDLRSICREES L



( encapsulation untagged 11V > RE =& encapsulation default 1N > KZf#H ) 12transport
BTABR—TIA AN HDBETERIYET. COBE. COPNTY MEUE—N H 4
NlEEEhEFEA,

B4ANZVT Y1) —

L2VPN CE A"/ —H XY N A4 YFT, L2VPNPE ICANZ>TYV1)—BPDU ZXET 35S
. CNSMOBPDUREBENDRS 714y oL TAEEN, L2VPN OREICHK > THEEIAET

o

XA AR —T T A AIC 12transport ARREETNTWSIFE, £ IE encapsulation untagged
X > KA encapsulation default A > RAFRREE i 2transport Y T A VB2 —T7 T4 AH >
f. STP £k MSTBPDU BRI LTEFBEh, RANY—RA N OORAXI MNESN
LTEiEEhET,

BPDU @ dot1q 2T & —H T % 2transport Y74V X—T I A AN HBDHBE. BEEThic 2 I
Z BPDU & Per VLAN Spanning Tree Plus ( PVST+ ) &z (& Rapid PVST+ ( PVRST+ ) [C& 2 T
EEENET,

RIZRROD OB ZERLET,

Lo0 o0
10.0.0.13 i0.0.0.11
routers routers
. — L f"_r-_--\_" .
Gi 01 Gi 0/070/1 ST e V. Gi 0/1/0/2 GiOf1
routerl % E . E [’ MIF LS ) routerd

CE PE Fseudowire PE e

router2 & router3 &, XTBLTL—AE, dot1q XTI 2 DRVWETL—LZEELET,

interface GigabitEthernet0/0/0/1.1 1l2transport
encapsulation untagged

I

interface GigabitEthernet0/0/0/1.2 1l2transport
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

I

1

p2p pP2p9

interface GigabitEthernet0/0/0/1.1

neighbor 10.0.0.11 pw-id 9

I

I

I

Switch1(&VLAN 10 2 7' 7% LBPDUEVLAN2(D & J ¥ € BPDUZ switch4 A 5 ZELET. TDIL



—hR=BMREGOMNELHY), switchdlCEHWVET,

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

DREEZFEATDE, YA RADANZV TV —=RXA YA RBOANZV TV —RX
4/&7 JENET, EXASNDIEER. HB2YMRTOANZV TV —OFREEH MO
A NIEETDZETT,

12O A K1 DOPWOKEENLTHOY A NEEREEATEY, MENBIL—T24U%
AEEMANHINY IRT D OBBVEVSHEEN HDBEEE. 2 DO/ NETANZVT Y
)—ZZFLEBVCEEHELET, CHICEK2T, 220ANZ VT Y — RXA N DB
NEREEMIZTEET, COEHIZEK, CETANZY Y —0 bpdufilter ZERET S '
BPDU THEAETNBDHBWEMAC 7P RLAZEFED>T7L—LAZROYTITEDLDIC, PETA—H XY
RY—ERAT7I9EAVANERELET, PELODA—HYZYNY—ERXATIOEAVANEZEH
I35, BPDU W3 EHE MAC Z23FDT7 L —LALX, PW L TOEEFAEELLLBEVEOEED L2 7
ORJILZHEDSDT7L—LAZROYITEET,

200 A NETEEENDE 2transport (VT ) AV Z—T7 I A ATHEATAERTIEAUA
NZXRIZRLULET,

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

RP/0/RSP1/CPUO:router2#sh run int GigabitEthernet0/0/0/1.1
interface GigabitEthernet0/0/0/1.1 1l2transport
encapsulation untagged

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

ethernet-services access-group block-invalid-frames egress
1

RP/0/RSP1/CPUO:router2#sh run int GigabitEthernet0/0/0/1.2
interface GigabitEthernet0/0/0/1.2 1l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

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

£ —H2y hH—EZACL . BPDU @ KO Y 7EBBLET .

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)

switch1 (& switch4 /"5 BPDU 2ZEL B LK< BZ5 =&, switch1 A)L—NIZ&EVET,

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

GiO0/1 Desg FWD 4 128.1 P2p
switchl#sh spanning-tree vlan 2

VLANO00O02

Spanning tree enabled protocol ieee
Root ID Priority 32770

Address 001d.4603.1£f00

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£f00

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

DO LETANZV TV )—2E HPHCTDVAVE. Y4 NEICNY I RT7EENMEREhD &
MBI —THFREL, ANZDTV)—HFII—TZHHTEZVEVSRIZHYET, COLEH
PWEDANZV T V) —Z2B/UICTHHER. TARNEBIEARVINFIFEELBEVZE, &
KO PWARBICHANEOE-—DEETHD & 2BIEL T EEL,

A4 NEICEBROBEGN H2EEE. MSTZ7IVEAT—KRUI A (MSTAG) X PVST+ 7ot
AT—KNJIA (PVSTAG) BEDT VLA T—RNIITAN=2a 0ANZVT V)= E
EIZ, VPLS B EDOVY D 1—>3 & FERALET, HHICODVTE., "XLAFRA N H—ER
1 DEESBLTLSEELY,

ARINFHRA>Y NYF—ER

p: 3

COEIAVTHERAETND IV ROFMICOWVWTIE, Command Lookup Tool ( &1
—HERA)ZFALTLKEZL,

TIOIRTYNAR=TVRY—) (BHEI—FER) &, $ED show I REHR
—RLTVET, show AN ROE IO HZRRTSICEE. Output Interpreter Tool ZfF
BALZET,

RILVFRAZ D L2 ESEOBBICOVWTE, "ILFRABK LAV 2H—EADER, #
ZRLTLEEL,

AVEB=—TIAANF22EFDORAVNY—KRA4> N JOA IRTI NTR. L2VPN A4 Y Fi&E
—FORITEELEINTZES —FORAICEALET,

TVYDRALVIZIDUNEDAVBE—TIA AN HBDEE. 41—V N AAYFE, BE
MAC 7 RLAICESTVWTI7IL—LDERELERETDEDICASYFUOITOHMETSIMHENH
WET, A4V F, BSELETL—LDOEETMAC T RLAICETWTMACS—Z20 %%
TLU, MAC7 RLAT—7 I EERKLET,

AAYFRROFETIL—LZEHEELET,

-JO—RFYAN TL—ALRIXRNTOR—NZTSZVFa10chET, 7JO0—RF¥ AR
NT7ZYVTF1400 L—h2&IRT2EHIC. AN—LFHHEFERALET,

- Internet Group Management Protocol ( IGMP ) £ IILFF ¥ AN URF—HKRH
(MLD ) AX—EVINFBEENTVWREBEEZERE, YILFEFYAN JL—LRTVYDR
XLAVDIXRNTOR—NITZYFATENETT, NIULFFYANOTISYVF42T L—
REFIPRTBDLEHIC. AN—LAFIHZEALET,

CHBEMACT RLANTVYD RALOMAC 7 RLAT—=7ILICHEVWIZF v AN 7L


//tools.cisco.com/Support/CLILookup/cltSearchAction.do
//tools.cisco.com/RPF/register/register.do
//tools.cisco.com/RPF/register/register.do
//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/lxvpn/configuration/guide/lesc43p2mps.html
//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/lxvpn/configuration/guide/lesc43p2mps.html

—LA(FHEBIZFYARN ), TUYSRALVOIRTOR—NITSYF1TEh

£, THABIZFYANDTISVTAT L—RZ&HIRIZDEHIC,. AN—LAHIHZFEH

LET,

CHBEMAC T RLANFTUYSDRALOMACT RLAT—TILRICHZI=F Y AN 7

L—Alk, COREEMAC T RLAZZZBLEAR—NCEEENET,
CiscolOSXRY 7RI ITF Tk, 7JO—RF¥Y AN RXA/VELEFIZaAL—NLANE, 7V
VIORXAVERENET, ChiE, CiscolOSYT7RIDITORED VLAN ICELTVWETAH,
IOS O VLAN &, RT> 90T dotlq BT ELTHEAETND VLIANBEBSICU > IENTVBR RN E
BV ET, CiscolOSXRYTZKRIITFTDOT VY RAXALE, dotlg ® VLAN ZTHBEBSICU D
EhEHA, EVCEFINEZFERTDE, dot1lq T ZREL T, dotlq BT A Z2—T7 T4 AIC
BUL7VYSRXALAHATERES dotlqVLAN BB ZREL LY, ZIBLOAVEZ—TIAA
BERELEYITBRENTEET,

TUYTRAAL K, BEEXWIC, 7TO—RFYAN TL—ABKUEINLFF ¥ AN JL—LN7
SYFATEND 1 D2OTO—RFYAN RXLUTT, TREAOT VYD RS,
12O MAC T RLAT—TIINEENFTSNET (BREICK>TFETMAC Z—_ I N ERD
ICENTVRFEICHEBEZRS ). ChIFBEE, TUVYDRAMVADIRNTOFRARNE
BEGEND IPYUELEEIPVBD 1 20 TZY NCRBELET,

TDIYDRXADETVYD TIL—TAHATIN—TIHTEET, ChEREZERITZDOICER
TF, 7UYTDRXALZEICT1 DD show ANV REERTITBARDYIC, TV D TIL—=TIC
LT 120 show IV RERITTERY, 7Y IIIN—=TICE. MACT RLAT—=7L®
ZTOMOBEERFEHYELA, FREIN REshow AN RICEAEhDEFTT,

A1 0-HAN RALYFT

FEICERNEHZRICRLET,

g Gi0M A0/39 2 G0 M13E2
192 168.2 2/24

Foute r Tenr2iig 2 fouterd

routerl

iZi0M
0M 0052 Wlan2
192 .165.2.3724

192.165.2.4524
Telnm 0.2

e

Fouterd

router2, routerd, &V routerd I, TS5 3 AN —2BO LAN 21 —KT3 ASR
9000 Z/ L T#EEENTVET,

ChS3BDIN—B3DAUR—TIAAREZRIZRLET,



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
1

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
1

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
1

router! TEEE R dotlq B 2 BED/NT Y M. dotlq Y 2 B0 L — R ICEEE 1
3.

COEERNESFIATIE, ACIZDV\WT220ATYarFdyxEd,

1. IXTOACH dotlq BT 2 2RI, 7L—LDRTEZREFEL, AhME2—TX
AATEEENLEOERLU dot1q X T 2HEF 27 L —LZHANAM 2V RA—T IA ATEETESE
9, rewrite ingress tag pop 1 symmetric AV > REZEHY EB A,

2. ADFBETEELE dotlq R 2 %Ry 7L, "HHWICHDFETdotiq BT 22TV
A1TEET, cOEFRNEBIFTVATREBELHYEBAN, MRNICESVREMENFBSND
DT, BUIDLSTVYSRAAVEZDRSICRETDINOERVEETY, HIHRERICIT
STUREMNI HD 2 DOZEEDOHZIRIZALET,

CBTTVYDRASAVICIL—TFTYRBVIAVE—TIA AN BATEHEE. NTY R NE
2T LUTBVI TAEBIBZIMHENHYET, FMICODVWTR, ZEITH EZSHRLTL
ZEWy,

- BlO dot1q XU ZFEATHHLWVACHETEMENDBEENHYET, AHLHFET
dotlq 2T 2 %ZKRY 7L, HOFEOFHLVWA 2 Z—T T A ATHOD dot1q RTZT Y
21L&ET, FERKTT, BVI

router! W& AC T dotlq T ZRY FLET,



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

rewrite ingress tag pop 1 symmetric
1

RP/0/RSP0O/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
1

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
1

Ch53DDACZELTVYD RXSMVORBREZRICRLET,

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

bridge group customerl
bridge-domain engineering

interface TenGigE0/2/0/4.2

!

interface GigabitEthernet0/1/0/3.2
!

interface GigabitEthernet0/1/0/38.2
1

1

1

TVIYSDRAAETIYVS FIN—T TRETDHENHYET, COBENIMEOT YT RX
AEMBBETBHES, AUTVUYS JI)L—7 customer! ICEFNSORXA D ERETEEXT,
FLOWTUY D RXSAUAEOBERICETZHEE. ILWIUYD I —T%#ERXTEEXT,
COBITRET VYD RALOITN—TUICEREZFALTVETHY, TUYDRXAVIEE
NDEHFTITIN—TLTEET,

CDTVYDRXALAVDOBREZKRIRT SICIE, show run 12vpn bridge group customer1 bridge-
domain engineering AY > REFEALE£T,

FRXTDT VYD RAADOHREEKRTTSIZIE,. show run 12vpn bridge group customer! <
YREEALETY,

TNYDRXL DV TOEHRERTRT I, show I2vpn bridge-domain bd-name
engineering < > RE =& show I2vpn bridge-domain group customert X > R&EFEAL £T,

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: O

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/RSP0O/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: 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 (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

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 463, sent 11839

bytes: received 35110, sent 859028

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:



BAC ETNT Y MYSEBIRVREEEThEZ LR T DB AE. show I12vpn bridge-domain
group customer1 bd-name engineering det AV > RZFERAL £ T,

MAC 7 RLAT—7 I =2HET 35Sk, mac-address ¥ —"7— K % show 12vpn forwarding
bridge-domain ¥ > RICEMUE T,

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 Os N/A
0019.552b.b5c3 dynamic Gi0/1/0/3.2 0/1/CPUO 0d Oh Om 0Os N/A
0024.986¢.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

MAC 5—Z2Jk, TVYY RXLTTIL—LNZEENDETICTAA—RICK2 T/
—RVIT7TCRTENET, MACTRLAT—TIINICREYTIRNRIITOF Y Y2 1EHYETH
N=RIVITOIVRIE—BERRIEDIICOVYTIRNIITOT—TILERGENICEHRTS
CERTEFEA, BHMOI—RTshow AV RFANEhIEEEL, N—RVITF7 T—7)
EVINIIT T—7LOBRABIBHSIhET, (T—7IHFREVEELELE ) BRABIET
LTWELSTE, BRISBRICYTIRTITOMAC 7 RLAT—7ILOREDVREN R REL
F9, VIRNIITEN—RODITOT—TIIN2FBHTHERETSICIE. 12vpn resynchronize
forwarding mac-address-table AY¥ > REFEALE ¥,

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

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

location 0/1/CPUO

RP/0/RSPO/CPUO:routerl1#LC/0/1/CPUO:May 28 18:25:35.734 : vkg_12fib_mac_cache[357]
$PLATFORM-

PLAT L2FIB_MAC_CACHE-6-RESYNC_COMPLETE : The resynchronization of the MAC
address table is complete

0/1/CPUO

RP/0/RSPO/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 Os N/A
0019.552b.b5c3 dynamic Gi0/1/0/3.2 0/1/CPUO 04 Oh Om Os N/A
6c9c.ed3e.ed84 dynamic Te0/2/0/4.2 0/2/CPUO0 0d Oh Om Os N/A

Syslog XY t— TCHREB7OEANETHFBHENDDT, COXAVE—JZRTITDELSIC
terminal monitor ZBWICL THL EE/ATT,

"Resync Age" FIlCid. MAC 7 RLAZHIRI/N—RIIT7 7—7 I HSBRELCERNIrRRE
nEX9,

location F—T— Rid, BEFEFLEGBEEFEZ A H—RDBATT, MACT RLAER, /\—RJI
TOZAH—ROBTRPEND=H, MACT RLAWEK, ACELEEPWABHDIETENEFNDS
AHD—RTREENET, detail F—T—KRIZE2T, Y7RITITF F—TINDL)FL (/Y
— AN BERENDIEENDBET,



RP/0/RSP0O/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/CPUOQO
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 0

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

FHMN—232 00X RTE, TUYIRXLOTEBE NI MAC 7 RLADKBEE, & AC
TEEENIEMAC 7 RLADEARRENET,

hardware ¥F—7—Rit, N—RIOIFDMAC FRLRAT—TINEADFEEGHDT7 2+ T—F 1
SO TINS5 EERFBLET,

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 Os 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/CPUO0 0d Oh Om Os N/A
6c9c.ed3e.ed84 dynamic Te0/2/0/4.2 0/2/CPUO 0d Oh Om Os N/A
RP/0/RSPO/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 14s N/A
0019.552b.b5¢c3 dynamic Gi0/1/0/3.2 0/1/CPUO 0d Oh Om 1s 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 7 )L MST

BOO—HN ZRAYFIDBIE, W—BD&HNT VYD RXAL 2V ICEREE N T\ D ERE %5
Tl L2AMYFEERLRODE, L—THFBREND AR DY), I—TZ2HEITD I
HIC STP ABEICEY XY,




routerd

router]
Tel004
routerd
*:q host1
R
couterE Teld#,0/0

router? : . :

0O KRROZ O router1, router2, &P router3 I, RICRIIRNTDA U R—T IAATT
DY RAALA DN EFNTFNREENTVET, routerd X ARP ERBENDTO—RFYANE
router1! IZ3E{E 9% &, router! I& router2 & router3 IC7 5 Y 74> L., router2 i router3 (27
ZYF42T0, router3 ik router2 ICT7 Y TFA4UILET, chIl&2TIL—7THBRTTO—
REFY¥YAN AR—LDNBELET,

N—TZHETBDICESTP ZHEALET, STP ICREBOBEEN &V ETH. CiscolOS XR V
7RIVITTREEEREDMST DHERHELTVET,

CiscolOSXR Y 7 R J I 7 TlE, PVSTAG X MSTAG BEDT VA F—KJTA4 N—=23>
D7ZORINEFR—FLTVET, Chs5F (—MRIIC VPLS CH£IC ) BED MNROD THEH
ENRARTAYVIOBRREETNEZN-23207ORILTHY), "MSTAG) QESH LT T
PVSTAG, MIETHHAL EF, CiscolOSXR VY7 KNI IT TR, BBOAS Y FEEL HROD
Y?;Eﬁ;ti;&/?::a/fj 3’LJ-035§§§if4%§§t;ﬁ%é§u;\ hAST'ZfM£__a)2r:fi/53:/7?7ro

BIL—BRIZ@E 2200 TAEZ—TIAANRKREEN, TUYDRXASVICEMENRTVWET,
router! NEREKX XD EH V) T,

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 TenGigE0/0/0/1.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

1

interface TenGigE0/0/0/1.3 1l2transport
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
!
bridge-domain engineering
interface TenGigE0/0/0/1.2
1
interface GigabitEthernet0/0/0/1.2
1
1
1

MST XA AV B—T T4 ATRELET. COBITE. VLAN2 A Y RZY R 1 I8 Y
T5h. OFTRTOVIAN BF T AL RDA Y RAEV A0 DEETT (LW BRWARETR
CVIAN B4 YRR ABICHECHRLET ) .

STPRY RD—VADIL—K TVYZOBRE, EFNAAOREENETFAF)TAERY
HHAAKRT VYD IDICKP2PTREYNET, IS4 AVTAHNBETHID, FERFELLRED
TSAAVFATHINAERNPNTIVYZSIDEZREODOFNAAN, IL—N TUYSELTEIRENE
T, COPITE., router3ld 4> AZ> A0Drouterl & V) ERV T SA AV T4 THREETNTVD
28, router3ld 4 AR A0DIL—KNIZHEVY) ET, routertld 42 AR A1Drouter3k V) £ 1K
W' SAAF)T1%EDED, routerliE 4 AR A1DOII—RNIZEV) ET,

router! MEREZIRICRLET,

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

router3 DEREZIRICRLET,

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

Zui. VED 3>, BV VLAN ES VARV ADIVE TR, IXTOASYFTRLICT
BPDRENBHYET,

RIZ, router! TANZ2T VI —DREEERLET,



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£f00
Ext Cost 0

Root ID Priority 24576

Address 001d.4603.1£00

Int Cost 20000

Max Age 20 sec, Forward Delay 15 sec

Bridge ID Priority 28672 (priority 28672 sys-id-ext 0)
Address 4055.3912.fle6

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.4603.1£f00 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.fle6

This bridge is the root

Int Cost O

Max Age 20 sec, Forward Delay 15 sec

Bridge ID Priority 24576 (priority 24576 sys-id-ext 0)
Address 4055.3912.fle6

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 24576 4055.3912.fle6 128.2
Te0/0/0/1 128.1 2000 DSGN FWD 24576 4055.3912.fle6 128.1

router3 "1 AZ A0 DI —KTHD =, router! & router3 ADJ)L— K ;R— K %& Gi0/0/0/1
CEFEBE5ET, routerl A AR A1 DI—RTHB =8, router! EITXTOA > ZR—T I A
AUBVWT DA VAR ADRERT VYT,

router2, A >ARXA0ICD2WT Te0/1/0/0 T7OY VTN TVET,



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£f00
Ext Cost 0

Root ID Priority 24576

Address 001d.4603.1£00

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.fle6

Int Cost 2000

Max Age 20 sec, Forward Delay 15 sec

Bridge ID Priority 32768 (priority 32768 sys-id-ext 0)
Address f£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#

Te0/1/0/0.2 FEEZEITO>TVWETA, Te0/1/0/0.3 7OV IVENTVWET, STP BlockedD{E
MOXONZE., KM falseBENDT, AV RX—TIA ARG T7AD—F 1> TT, STP BlockedDE
AOX1DIBE. FHEtrueZDT, A1V X—T7IA4ARTOYIENET,

COEREX, Y RND—V TOEYHIEHRDAVE—TIAAT—RERRITDZHICE,



show uidb data Y > RE@ERALE Y,

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/CPUO0 TenGigE0/1/0/0.3
ingress | i Blocked

STP Blocked 0x1l

4.3 BVI

TVYDRALVDBREICE 2T L2 RXAMIUNERENET, CO L2 RXAUASHICHBIC
&, FUYDRXSAVADKRANEADHROBTIL—T 4T %75 L3IN—R%EEHELET
o BIMRTIE, hostl ik routerd £k router5 ZFEAL T, O—AL H7ZxY M SKITHLT
AVZ—FXY NZBETRENTEET,

TDYDRALSUABREENATVS router! &V router2 lE. IPVAB LT IPV6 RS T 1Y%
IL—FT 4>k ASR9000IL—RTF, CDEH, TS 28DIN—RIE, TUYIRXA
UNSIPRZT74vOEBMBL, L3IN—3FTIUL—FBEBLLEHOTIORA—XY MZIL—
TAVITEET, CNETSEHICIEBVI ZRETIHSENHYET, BVIEE, TUYDRX
AEMBINTY ROIL—TFT AT BTSIEDICTIYS RALSVICEHZEND L3 A2 —

7IA4ATY,

CNARENVICEDELSICRADI ZEXRICRLET,

routerd
router] -

P
@ -*- Gil 00/

Tel/0M

routerd

host1

W

. Te0/1/0/0

g e G000
routers : . -

RICREBETRLET,

RP/0/RSP1/CPUO:routerl#sh run int bvi 2
interface BVI2
ipv4 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 TenGigE(0/0/0/1.2

1

interface GigabitEthernet0/0/0/1.2

1

routed interface BVI2

1

1

1

RP/0/RSP1/CPUO:routerl#sh run int gig 0/0/0/1.2
interface GigabitEthernet0/0/0/1.2 1l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

BVIRZATHBLIL3AVR—TIAATHDED, TUIYDRALDODAC TEZEELENTY R NE
BVI TAMIEBFTDEHIZIE, a‘«“r@%@&’j&rﬁv T7ITBLS5ICACERETADHENHYET
o COREZMTHLHBEVES, BVIKZV2BBTESTIC/NTY N2 ROYIFLET, BVILET
dotlq 7 AR —T I/ AERETHHERFBEVED, BIOHID Gi0/0/0/1.2 TT21&DIZ,
ACDOANTRIBRY TITRDHRENHYET,

BVIA2RA—T I ARBEBA > EA—T I/ ATHD D, BHCTEDIHREICEVWS D2HDH
BRABHYET, ChSOFREEICOVTIEE, FCisco ASR 9000 J —X )L — & T Dlntegrated
Routing and Bridging® & 7E : IRBOFEEICEIT D HIREE, 2R T<EET VW, ROHEE
ASR9000 M BVI 41 > X —T7 I A AT R—REThTVWERA,

CTFOEAOAMA=L VAN (ACL) . L, L2ACLET VYT RXLDE L2 R—
NTERETEEXT,
- IP Fast Reroute ( FRR)
- NetFlow
- MOFRR ( X )LFF ¥ ANEATSEBIL—T127)
- MPLS SR ALY F Y
- mVPNv4
- Quality of Service ( QoS )
NS TAavO ES-DVY
BVIOT7FN—RAEZ—TI(ARA
cEFFEZXRUY (Vidmon )
BVI %& Virtual Routlng and Forwarding ( VRF ) OFRXEICESH T, BVITEZELENTZ 714V 0N
MPLS ETEEETNBDKSICTEXT A, per-vif label-allocation-mode ZEH I D LREN H ) F
£

LRROFRENIZHEEOVTNANBERZZE, BVIKEATEREA, IOBREEL TR,
LW=B2022O0R—RNETABIL—TNY O T—TILZFEALT, 1 2OKR—KET VYD RX
AL, €51 D2OR— N EIXNTORENREATRBEBEDIN—FTYRAEZ-—TILAL


//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/interfaces/configuration/guide/hc43irb.html#wp1011723
//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/interfaces/configuration/guide/hc43irb.html#wp1011723

LTERELERT,
4.4 VPLS

441 BE

VPLS &, BHH A RDTUYSIRAXAL>2% MPLSPW 2 BLUT1 D2OREBRTVYD RS
A THMAEZRELET, NZ 74 YV L2ZVPNPERBO 7 XY 210 MPLSPW £ T
BBWICHTEIMbENnE 0, BBEDHARNODFRARNBU L2 I XD NMIEZEERENT
WBLSICRAET,

10.0.0.11 100.0.13
ho st router rnuter? hastd

GIDNDS Gi0DM
S 5
= =

G003 -.:_:t____,.—
S
e
hot3 Huouterd

10.0.0.12 Routerd
10.0.0.14
Pseu o ire

(510700,

h

hiostd

BIRANNMBOIXNTORAMNDSORNT T4V I RBRICZETEDELSICTRLEHICEK., 7

N XY2210PWAREICBEYET, BRELT, L2VPNPE &, VPLSPW TEELETL—
LZMDO VPLS PW ICEEL EH A BREICKWIIL—THFRETIENNIHB1-2H. ThELD

PENRNT 714V O ZEEZFETE, PWNBATKRZ 71V I ZRETIBENBIBDILSIC, 7
W XY2210PWZRFRIBENFGYVET, Chid, ATUYRNKSAAY L—ILERENRT

W&ET,

IL—BIEMACS—Z0T%ETLTVWET, MACTRLANFMACT RLATF—TINICH 5
B, TOBRBEMACTRLADIL—LDdAh%E, PN EZNLTZOMAC T RLADEERTHD
L2VPNPE AL FF. C5F2C8T, AP TCORERRT 7 A Y VNEREARMTERT
o 7JO—RFFYARETILFFYARNE, IXNTOFRANTHEEICZSETNDELDICTRIEHIC
IRXNTOPWTISYVTFAVTENET, BEEFRLEFEIILFFYANIIL—2NFETS PE
COKRNILFEFYAN JL—LEBREETES, IGMP AX—EITDLDBHENRICIEET
o CNICKP>TATDORNT T4V IERHBTEXRTN, TOTIN—TICHAREN HZ5HEE. @—
INTY NOBHOOE—%Z PE ICREETAHVEN HYET,

FL X210 PW IR, REBEESAVAZA(VFI) DT TRETIZENHYET,

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
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
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

VFI TERETAPWIE, O7HRO7IIN XV 1BEOPWTT, $% PW TEELET7L—A
ABDOPWICEZENBEVRSICTREDHIZ, Ches® PWERBEUAZUY N KSAX )L
—7 (SHG) ICLZET,

TOELAPWZRETDCENTERIN, ChiFACO—EBERBZENBDT, VFIOT TR
RELERA, FICOVTR, RHIREZSRBLTSEETL,

router2, router3, router4 MERERF IS LUTHY, EDQI—ZFTEMD 3 EDIL—ZFNZA/N—
ELTVFIDTRTREENTVET,

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

10.0.0.12AND PW 0 O—AHJ) FARILIF 16049 THY), 1 —H xRy N TL—LHFF X)L 16049
TREENECEZERLET, HRENS2HFEBO MPLS KY T IGP ZRILERY 7B 1=
O, AAVFUTOHME DO MPLS FRIIVICETVTITONET, ARNERXI SRILFEE
BENTVRAREMEN BN ETH, R4 Y FUITOHME PW SRILICETVTITIDIRET,

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

ZRILIZK T % show mpls forwarding labels 1Y > RIZ& 2T, 3Bk MAC 7 RLAX, N7V

REZELEPW(RAN—BET pw-id) EBOHDEHICERATED TV YD RXLVBESN
RRENET, ROTLET, TORAN—ZEIIVRNJZMACT RLRA T—7ILICERT
2ET,

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/CPUO 0d Oh Om Os N/A

442PW DBRATEREENhDHT

VPLSPW I, F7 AL KRTREALT5(A—HZY KN )PWELTROYI—-NENFET,
VLAN X J24E (rewrite AX Y RIFREENTVIBE ) DET, ACILANETIDENTANT
HFPWIEBEIhET,

LDP > T+ )2 THIED CiscolOSXR Y TZKRIIT U)—R 410 B KRV BGP Zfga =)l
—A 431 7Tk, RA/N—DOTT pw-class Z5%EL . pw-class ® T T transport mode vian
passthrough 2R ETE X T, COKSICTD &, REBEHK (VC) ZA T4 (41— XY N
VLAN)PW 22X d>T—RULET, CORXA T TR, rewrite IV RFREThTWVWSES,
VLAN 2T BIEDERT AC K SEBENBDENDIXNTHFEEEThET,



VCRAL T APW A HBEE., 7L—ALICIE dotlqg BTN HBERZ =8, EFP O VLAN ZJBET
FDBELEE1 DO VLAN BTN TL—ALICHED &L SICLET, transport mode vian
passthrough T— REZFERATZBE, 7L—ALACHZI—RJToRBEMEhERA,

BU VFITORAT4ERA4T 50 PWORERIYR—RNEATVWEEA, IXTOPW F[E
URATICTRIRENFHYVET,

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

AA3 HEREESTFIYT

BOHTE, VFIOTOIXRTORAN—DOFBREZHRICLTVWELE, XA4/NN—&0O PW
DT F) T MPLS LDP A"fERE A TWEL . BIDHI

ZYRID—DICFHLWVPLSPE ZEBMT 3 EEF. ThEhOO—HI TJIUYSRXALT,
BEOINTOPEANDOPWHEFEETDIELDICPEZERELET, IXTOPEZETVI Xvia
BEICTIVEN HDEDH, FILOWLPEAOPWHHDELDICEEFOITXNTHPE Z2HERETS
PBEFBHVVET, PEXTVYDRAAOBHFEZZICONT, ChIGERLOREIZKZST
BEMNBHYET,

FRRED 1 DIk, BGP Z2AL TPE ICftt) PE ZBEEBWICHKREET RS HETT, IBGP IZIE7

WAYZIADNEREBYEIN, I—NITLIVZZERATRCETHRTERT, DXV, B
B, HLLVPERDPBOIL—KNITLIREDETICREL., tHOINXNTO PENEFHZZEFL

. HLWPE RO PEASEHZZEFELET,



BGP ZfEA L T/ PE 2R ET B IZIk. & PE T vpls-vpws address-family #58EL, SM&
BB3T7TUYZRXA2EBGP TP R/INEZALXLFET, LT VYD RAALVIZELTVR M0
PEZBRHETEE, PWATAEFNICKLTRIENET, CORBICEASNZ2 7O
BGP T4,

HEREENEPEAOPWNOS T F ) JICIE, BGPELDPM2DOD AT asNH)Exd, XD
BTk, BIORARO%E, BGP I F U IBLVLDP I+ )% FERAL T BGP B8t H
EIS5FLSICEHBLET,

4.4.3.1 BGP HEM&H & BGP > JF+V >

router bgp &R A /N— (2D PE &I —KNUT7L UK ) OT T, address-family I2vpn vpls-
vpws ZRREL XY,

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

FLOWZRLAZZIVRZAN-ETIOTATICBYETN, EOPEE, TUYSRXAY
ICSIMLTWBCEREET RNZLAALTVER A,

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:routerl#sh 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 1w0Od O

10.0.0.10 0 65000 941101 47439 77 0 0 00:10:18 0

L2VPN 7 U Y 2 RX A 2 E&EE— R T, autodiscovery bgp & signaling-protocol bgp Z8EL £
T, router! DFEREFXDEHY) TT,

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
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 MEREF RO EBVY) TT,

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



Qpn—id & route-target Ik, TNETNROT VYD RXL OO PEELRLUTTN, FPERF—ED
(RAET Y SHEIF (VE-ID) £B5%7F, & PE i BGP £&EU T VPN Ofd) PE Z#HL .
BGP Z2FALTPWZIJFUILET, COBR, ZI XYZ1OPWICRYET,

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 0 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

*>3112:10/32 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

*>3112:10/32 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
*>114:10/32 10.0.0.14 289944 nolabel
* 1 10.0.0.14 289944 nolabel

Processed 14 prefixes, 20 paths
router1 [CRRE NBrouter3(10.0.0.13)ICK 2 TT7 RNZALAXENBDTL 71V DARRRDESY)
T9. 7L714YURE, 220DIN—KJT7LU%210.0.03&£10.0.0.10ZN L TEEENET,

RP/0/RSPO/CPUO:routerl#sh bgp 12vpn 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, version 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 1l2vpn 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,
Received Path ID 0, Local Path ID 0, version 0
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

router! FEHO PW ZBILTVET,

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,
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:

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

import suspect

signaling

5, signaling

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

Legend: pp = Partially Programmed.
Bridge group: customerl, bridge-domain: finance, id: 3,
ShgId: 0, MSTi: O

state: up,

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, 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 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

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

4.4.3.2BGP HEMRRHE LDP T FVU Y

address-family 12vpn vpls-vpws ¥ > RIZ& D BGP OREWR, BGP JF VI FE>E<H
UT9, LDP I F VI %ERATR -8, L2VPN OF&E signaling-protocol Idp Y > RiC
EEEhTVET,

ROBIUEEN 4 DFNXTOPE TEAEIET,

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

!

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 I&. BGP B AT AL (AS) DEELE vpn-id TEEENTWVWET,

router! MXD 3 DD show IN RTlE, BHESNEPE EOBETPW AL hizCEN DD
VET,

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:

Neighbor 10.0.0.13 pw-id 65000:3, state: up, Static MAC addresses:
Neighbor 10.0.0.14 pw-id 65000:3, state: up, Static MAC addresses:
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 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

up,



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

4.4.4 MAC OE =& EUIX

VPLS OEsi%lE, MACTZ RLAT—7ILICETVWTITbhET, CoTF—7I)ik,. ZELETL
—LADREETMAC T RLAZEBIDCEICE>THWICBEEIhEST, TUYSRAASUA
TRRODSOZEENH>-FE. BIO AC £k VPLS ZA/N—ZNLTHRANCRETZS &
SILBZDZBENBYVET. BEOMACT RLAT—TIIIL¥>TT7L—LAZEELETEEE
 TORAMADRNS T4V ORBEEICESELZEVAIEEEN BV ET,

L2VPNPE IZIF. RROZ OEEZREITIERDOFEN B ET,

CTVYDRALARHOR—=RDT Y TEERA TS,

-L2VPNPE A7 )L MST 2 F LR AN YVI—=TFOAS—NJI4 7O %
KEITLTWBREE, AN YVU—0ORNROPZEZEBEA (TCN ) BPDU fBEhxd,
BEUVIRPEO—AILTREEL, CORNROZHSELHENTVEIBAEHYET, PE
& TCN 22 L F T,

L2VPNPE i&, FROPOEEZKRETRIERD 2 DOBEZITVET,

1.PEF. NROSZEENEER®Z TR TVYIDRALADOMAC T RLATF—TIL&EHEL
¥ T, PE T PVSTAG F fzl& Per-VLAN Rapid Spanning Tree Access
Gateway ( PVRSTAG ) A"RREETNTVBEZEE, 1 DOVLAN YT (VX —T7 T4 ATk
TN’ TCNBPDU &, ZTOYBA UV RX—TIAADTNTOHOVLAN ET VYT RXALIC
HELEXET,
2.PEk, MACZ7RLAT—7 I 2HEETIHENHD &%, MPLS LDP MAC EIRX ¥+
—JIZKR 2T VPLSEAN—IZIEZXE T, MACEURLDP XY —2%#ZELEIXTOY
E—KNL2VPNPERGEBEDO MAC 7 RLAT—7ILZEHEEL, NZT74YORGBUOVISYF
A9 ENET, MACTRLAT—7ILRHFLVRROZSICETVTBRBESIILET,
R—KNT7ZY70OBED MAC BIRXY t—20F 74 MOEMER, BREERICKDOKSICE
tLEY,

. 3R ® CiscolOSXR Y 7RI TF7 Tk, L2VPNPE (&, ACHAA > L& ZI(Z MAC EUX
XV tE—TBFEELTVELE, Chik, VE—RNOPENEEEZTR2TUYSRXAY
D MACT RLAF—7IEHEEL, U9 LER—MODBERERANLTWS MAC 7 R
LAZBIODR—KNDSEZTEDRDICTDEZANELTVET,

-LAL, Chicky), MACEIRXY E—T&FEELTVS PE ZBR< IXTD PE ZRA >
NLTW2 MAC 7 RL A% RFC 4762 ICfit\VEETZH—HOUE—NPE L, HHEEAM
DREABENEUEL L, RFC4762 Tk, ACH A LIEEETRELEBL, ACHTY T LI



ZCPEAMACEHIRXY t—CEFEETRHEAEBEBELTVET, CiscolOSXRY 7 K

DIT V=R 421 BOFTT7 A ) NOEETIEH., KV RFCIZERTI I, TUvD

RXALVDIR—KEFTYTUEBEICOH LDP MAC BIURX Y £—T #XELE T, LLEID

BECRIL-OOO74F21L—23> ONXRNFMEBNEATVET,
CiscolOSXRYT7KRIITF7 VDU—R 421 B BOF 7 # ) NOEETD show IX > R&EIRICR
LEY,

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:

B EA 1T "MAC withdraw sent on bridge port down" T3, CiscolOSXRY 7T F7 U1 —
A421 B ETE, F7FINTCOREFEMCE>TVET, COONYRE, F7UYDIR
XAVAHATEZFEENLEZMAC HRX Y E—COBERTRLET, BARXY -2 08 Z V5
B, TUYVDRAXLSUHFFRETHDEERLTVET,

Laio#EICRIREZXRICRLET,

12vpn

bridge group customerl
bridge-domain finance
mac

withdraw state-down
|

4.4.5 H-VPLS

TRXTOPEN., $BPWASBOPWATL—LZEETDEBS<MBOEEN PE DEEIC
HBRANZ1KRY T TEETERDRSICTRSHICE,. VPLS Tk L2VPNPE BIC 7L Xy
AN PWAHABRETT, CNHNATVYNKSFAAY L—IOEXRTT, chickt), PEICK™
T12OPWASBIOPWICTL—ALNGEEENDOEBSZENTEET, MACFT RLAT
—7IDEE MAC 7 RLANBIDO PW 2L TVBEBEEBEETE, 7L—ARROY7EH
9,

7NN XY210PW Tk, PEDEBABERAZICH > TPWORBNERECSBHAREMENI HD
O, HREOBEAENF EUDBEN BV ET,

CORRAODTE, PEBEBICE>TPW OBZHIBTEET,



3 IS I
U-PE2 MF'I;.\\‘\\__// U-PE4

Access Full-mesh
Pseudowires Pseudowires

CORRODTR, ROKUIEFELTLSEZ W,

A= 7ONAE— IV (U-PE) FINA AICIE CEADACHHYET,

-UPEFNA A, CEDRTT14v 9%, MPLSRAKNY—FRAKNPWEZNLTERY M
D—2 7ONAZ— IV (N-PE) FINARICEELET,

-N-PE &, O N-PEE D7) Xv > 18E#ZZFD>I7 VPLSPE T,

- N-PE Tl&, U-PEHLSKTVS PW IE AC LRZEDTIVELAPW THBDERBENET, U-
PE D N-PE ED XY 1D—3PTRBEVESD, NNPERZODTUVEAPW % AC ERB%
L. TOT7I9EAPWASORT 74 YO VPLSD VI XV 10— THZIT PW
ICEIETEERT,

VFIOTTHREETNDZDIXNTOAT PWIZATVY N KRSA A L= ZBEICERATS -
HIZ, N-PEBOID7 PWIE VFIOTTERELET,

.U-PEAXSDOTIEAPWIE VFIOTTHRESNATVWEVES, VFIPW EELU SHG IZIEE
FhEBA. NTTAVIRTIEAPWHAS VFIPWA, BROZTOXEFAICEETE R
9,

-U-PEREPWORRMEEEZFERALT, 754X UN-PEANDTSAY)PWE, RAZVNNA
N-PEANDARNA PW ZEFHEDENTEERT, 7TANXVPWHEITRE, AR
NADB|EHEET,

ROBTIE, U-PE1 (10.0.0.15) (Zlk N-PE1 ( 10.0.0.11 ) $ & T N-PE2 ( 10.0.0.12 ) N PW

nﬁﬁh““*énfb\iﬁo

RP/0/RP0/CPU0:U-PEl#sh run int ten 0/1/0/5.2
interface TenGigE0/1/0/5.2 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric
1

RP/0/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

10.0.0.12 N0 PW ARV /NAMIREET T, N-PE1 IZF. 10.0.015 ADT VA PW &, VFIIZ
BENBVACHKHYET,

N-PE1 &, 72EAPW & VFIPW LTV 2HAD MAC 7 RLAZZZHELTLVET,

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/RSPO/CPUO: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: 0

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/RSPO/CPUO: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.ed46d dynamic (10.0.0.15, 15) 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 0Os N/A
0024.985e.6a42 dynamic (10.0.0.12, 2) 0/0/CPUO 0d Oh Om Os N/A



001d.4603.1f42 dynamic (10.0.0.13, 2) 0/0/CPUO 0d Oh Om Os N/A

N-PE2 (10.0.0.12) Tk, 7oA PW EAX/NMIRETT,

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

neighbor 10.0.0.14 pw-id 2
1
1
1
1
1

RP/0/RSPO/CPUO: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

446 ATVYNKSAAXY J)L—7 (SHG)

ATUYRNEKSAA IL—=IICE2T, 3 VFIPW TEZELET7L—L%ZB O VFIPW ([CEiX
TERVCENREETENET, VFIN-PER 7N XV 1BEICTHIHENHYET,

CODATVYRNKSAAIE, SHG ZBLTARADOD LS ICEHAETNET,

1 DDOSHG LB I DX UN—RBHEICTL—LZERATEREAN, 7L—L%ZMO SHG
DAYN—CEETRIERFTEET,

TF7AIIKNTR., INXTOVFIPW A SHGT ICEIHTShET, ChiCkV, VFIPW A
TOHXEBLKTENTE, RATUY N KA XY L—IFEARAEIhET, VFIPW T
BLENTY NG, ACBLRUTTIVEAPW ICEETEEXY, chsEFREU SHGIZELTWL
BWEHTY,

cTT7ALBRTRINTOACBLTTIEAPWEE SHG JIL—T7ICBLTWEHEA., Ch
F. ACELERFBTIVELAPWTEELENTYRNE, AU UYSRXSDOBIO AC £
BT79EAPWICEETERDCEZEKRLET,



ACBRUETIVEAPW OBTHOEEEZH<S ZEHNERNDIBE, split-horizon group AX > R
ICE2TChSESHG2 LB YTRDCENTEET,

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

!

interface GigabitEthernet0/1/0/3.2
split-horizon group

!

neighbor 10.0.0.15 pw-id 15
split-horizon group

!

vfi customerl-engineering

neighbor 10.0.0.12 pw-id 2

!

neighbor 10.0.0.13 pw-id 2

!

neighbor 10.0.0.14 pw-id 2

!

CDFRETIE, Gi0/0/0/1.2 & Gi0/1/0/3.2 DA, Gi0/0/0/1.2 & 10.0.0.15 DE. F=lF Gi
0/1/0/3.2 & 10.0.0.15 OE D EIEFITHONhEEA. AC & VFIPW FBIDO SHG (1 & 2) IZEL
TWBSH, COBETECNSOEATRZ 74V VDEEFARETT,

RP/0/RSPO/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:

447 TEM

AEMZBATEIRIC, VPLS RXAMVICZEEGKENETA N SR HBENFHYVET,
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awritch ] router
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Gi0 A GOADS
Gi02
GEi02
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—’ |
WPLS Full Mesh
switchz router?
10.0.0.12

switch ICEHRENERARN 7O—REFYANEEETSHEE. switchl & ZF % router! &
switch2 ICERIE L E T, router! IZIE 7L XY 10 PW A H D=8, router2 ND PW A FZEL
. routerl X7 O—RFY¥YARNEZTDOPW IZEEL X, router2 I 70— RF ¥ A N %& switch2
ICERIE L, switch2 [T h%& switch1 ICERELE T, COBER, WENBIL—THFEUET,

4471 ANZ2VT V) —

7)L MST %3 VPLS TIRMEELEBA. COEETE, /1VEX—TIAREDIXNT®D
VLIAN D7 #D—F AT AT — b 2&lfT2EHIC. X4 42X —T T4 AT MST BPDU
FERETEINSTT, VPLS TR, ET VYD RXLVADVFIFSHBD LD, XA 408 —7
IfATCNSTNTOVFIICBPDU 2EETHERFTEEE A,

T7F#IKTE, ANZT Y —BPDU E, VPLS ERAZ MY —RA 2 N PW L TERxE
nEd,

switch1 & & T switch2 A" Per-VLAN BPDU £/ &2 %7 L MST BPDU 75_’ #*{EL. BPDU "
router1 3 & T router2 @ 12transport 4 74 > X —7 I 4 AIZ— 93154, BPDU & VPLS &

NMUTEEENET, AIYVFR> GO AVER—TIAATHBEVDO BPDU Z#EEL., A/NZ>
Y=Lk 2TIN—T%2HFELT1O2OR—rETOYILET,

switch2 I& VLAN2 ®J)L—KTT,

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)

switch1 (& Gi0/1 ([Z)L— K R—KHFHV), Gi02Z270O0YILTVET,

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

B#Elk, BPDURVE—KN YA NZEEEXENDDT, 1 2OFANOANZVT VI —DF R
BTN VPLS RXAVIZEBEZNTVEZIXNTOY A MNCEEIZDZETT. B/ NeTBEL
. VPLS L TBPDU ZEHIELBZVWAAELTT,

BRED 12, PTVRBAT—RNIDIAN—232OSTP ZEATHIETT, chlk, 20
ZORJLOHPRENILZEETHY, L2ZVPNPE FANZ2T V= )L—NZEHREATWVS
S ETREHIC, HBEHNE BPDU ZIXETRDLSICREENET, L2VPNPE I CENSF
SL1EBPDUZUE—N HANIEELBZVED, EVANIREBBOANZVT Y — KX
1IN HYVET,

4.4.7.2 MSTAG

FANZ2 TV )— QETHALELSIC, MSTEXJ %L BPDU ZEFELETA, chs
DBPDUBAVR—TIARALEDINTDVIAN D7 AD—=F AT AT—bZFIHL LT,

VLAN [, BEOA AR AICTIN—TITBDENTE, BAVAZXAICRBEOD T+
—F AT AT—RFHYET,

BE, VIANGRRS 71y O EBONABTHEZICLBITDELSICTIL—TEhET, 2D
DINANBZDBE. FTZT71Vv 0%, BIONATEEZZITV2EZEEONAEZTOYIT
BAVARVAILEENE T, RS T74YIDRBRYDEDE. BHONAZ7OYILT2%EH
DINATEEETIAVAZIVAILEENET, ZTELERETE, ChIZ&2T220/NAH
TO—RNSUIVINERBLET, BIOFETE. BERICE1 DONARZZELIC7OYI0L
TTARINAFE D LEBEICOKRDONAETIOT1TICLET,

— 9 7%x MSTAG @ M AROD ZRICRLET,
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COZROBITE, AIVARVA1NICEVLAN2 B, 41 VAZVA0ICIEEDOMD VLAN HFEE
NTVWERT (FYRENBSFTUVATR, 1 AZVAB TR ERHEFZERNZ 74 200—R N
ZUODVITRERTBIEHIC, VLAN ZEBOAVAZRVABICTHEEERT ). —8FD VLAN
LRIV ESKDORZTAYINBEETDEO, BAVARALLEICE LD VLAN A'H 2
ERFRYEEA,

MST DA AR A0 DRERFXDES) T,

- router1 & router2 l& MSTAG DEREICEIVT, H238MWA BPDU 2EELET, ChslE
VXY RND—=ONSEETSHBPDU ZREBLEY), T2 BREORTERALVIILELA
o MSTAG Tlt. 2 DM L2VPN PE [&. MSTAG DEREICE DV TE#HNZ BPDU ZXET S
EHTY,

-routert &, 1 2ARXAO0ODI—RTHDAIVN)ZETBDEILKP2IT, 1 VAZAODKNT
T4V RBIEFEDILSICEREETNTVET,

crouter2 &, 1 VAZAOD2FBDIL—N T4 F VT4 2EODRSICERES N,
router! MDFEEBFE /= (d switch1 & router! OB DO AC DEZERFICHLWVWIL—KCEY X,

. switch2 Tk, R—K Gi0/1 IZ router2 ADFEWVWANZ T V) — JARFREETNTVE
T, chld. L—hNOTZA431) /NA%Z Gig 0/2 IZL T, switch1 & KT router1 ZEHT
B2EIILTRDEHTT,

- switch2 AV AZA0DIL—K R—RELTGi02 ZBIRL, COIL—RMFERbniig
BICGN ZRER—NELVLTERLET,

cLEN2T, VLANOZOHA RASORTTAVYIRBAVARVAOICEL, HOH A~
(2 (& routert 247U T VPLS TEEL E 9,

MST DA AR A1(VLAN2) Tlk, FRERFEICEYET,

-router2 &, 1 2ARVA1DIN—KRTHBIAINZETDEIWLLE2>T, 1 VARV AITDRNT
T4V RBIEFERILSICHEEENTVET,

-routerl &, 1 VAZA1TD2FBDOIN—NTSAAFAVT12EFODRSICERES N,
router2 MEZEFE =& switch2 & router2 DE M AC DEZFRICHLWVWIL—KNIAEYET,

. switch1 Tl&k, R— K Gi0/1 I router1 NDEVWANZ T V) — JARBREENTUVE
T chE, L—hANDTZA4I) /NA% Gig0/2 IZL T, switch2 $ KT router2 ZiEH T



B5LIICTBRDLEHTT,

. switch1 AV AZ A1 DI—K R—MELTGI02 ZBRL, COI—KHFERDhi-E
BICGI01 ZERERA—NELTEIRLET,

cLENFT, VLANOZOHA MDY SORNTZTAYVIRFAVARA 1 ( <DHITIE VLAN
2)ICBL., fEOY A MIIE router2 Z2/YL T VPLS TREL XY,

RITBLOTCNEFYYFLTRANY—RANPW THOIN—RICEETEDEHIC
. router! & router2 IZ@EH T A Z—T T4 AN YBETT, switch1 & switch2 l&, Ths5 D
BEUIFADATBEVDSHBEEND IEEN BB -, router! & router2 I&F DR
AVKNY—=RAKNPWZNLTBEVOETTCN ZEIETHDHEN HYET,

. E, PERFTCNZZEL., BEOMACT7RLRFT—7 ) ZEEL T, LDP MAC EIiR %
JE—RNPEICEELET,

router! NEREZXICRLET,

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

1

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

vii 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



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/RSPO/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: 0

Root Bridge: 0000.0000.0002
Root Priority: 4096
Topology Changes: 322

CORETE., RORKUTEBELTLSEZL,



-MSTAVARVAO0 T, JL—K 71U v & 0000.0000.0001 (routert ® 7Y ID) T
9,
-MSTA VAR A 1T, JL—K 71 v i3 0000.0000.0002 ( router2 7)Y D) T
9,
crouter! D7 VYD TSAFVT A, AVAZA0TIF 409 (IL—KIZKED ), 1A
RUA1TE 8192 (2FBICIL—KIEKD ) TY,
-routerl D7 VYD TS5ALAFA)T Ak, A VARXRVA0TIEE 8192 (2FEBICIL—KICKD
). AVARA1 T 4096 (IL—KIZED ) T,
. GigabitEthernet0/1/0/3.1 DRA > NY—RA VN JO0AR XV Nk, 2T %L MSTTCN %
OIL—RICEELET,
MST ICEEBITLTVEREWMIOY A KA SEFE D AEEMN HS Per-VLANBPDU Z2 RO Y 7
IHEHIC, dotlq BT AV Z—TIAATRHEDACLAREENTVET, COREICKY),
MST AR EENA >R —T T4 AL Per-VLANBPDU 2Z2{ELEEZIC. CERMYFAFE
LA R—TIAAZESTID L ZHBHEET,

router2 NEREFIEEBICEISLUTVWET,

RP/0/RSPO/CPUO:router2#sh run int gig 0/1/0/3.%*
interface GigabitEthernet0/1/0/3.1 1l2transport
encapsulation untagged

!

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

rewrite ingress tag pop 1 symmetric
ethernet-services access-group filter-stp egress
!

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

rewrite ingress tag pop 1 symmetric

ethernet-services access-group filter-stp egress
I

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

I

neighbor 10.0.0.13 pw-id 3

I

neighbor 10.0.0.14 pw-id 3

I

I

1

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

vfi customerl-engineering
neighbor 10.0.0.11 pw-id 2

I

neighbor 10.0.0.13 pw-id 2

I

neighbor 10.0.0.14 pw-id 2

I



RP/0/RSPO/CPUO:router2#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: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: O

Root Bridge: 0000.0000.0002



Root Priority: 4096
Topology Changes: 177

AAYF1OEFREZRICRLET,

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 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 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

SR, AVARVAODRNT 74V Ul router! BHTEIES

7 1Y JF switch2 & router2 Z##2HB LU TEZEENET,

switch2 MERETIE. switch1 EEALCION REFEALET,

switch2#sh run | b spanning
spanning-tree mode mst

A2VAZVATIDRNT



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 0

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 [, 41 AR A 02DV T & switch1 & router! Z8AL T, 1 2AXA1IZD2V\T
(& router2 Z 2B L TEEZTVET,

—FDA AR AT router! BEHTH A RPSHICHT, £E5—FDAVARVATR
router2 BETH A KA SINITR 1D, RFT7 1Y JRBO-—RNZVAETINEKT,

router! & switch1 QRO V) ORI LEHE, MADA AR AN router2 BHTEIEE
h&Ed,

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

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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router3 NEREH ZXICRLET,

RP/0/RSP1/CPUO:router3#sh run int gigabitEthernet 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:router3#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 10.0.0.14 pw-id 3

1

1

1

bridge-domain engineering
interface GigabitEthernet0/0/0/1.2
1

vifi 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

1

1

1

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

router4 NDEREHZXICRLET,

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
!

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

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: 0

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



CE switch3 OFEHZIRICRLET,

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

PVSTAG DERE MSTAG E KK LUTVWETH., MSTAG DHITRHIL—RNTSAFVT1ETZ
ARV F—RNIIADTSAAF T AN 4096 IZREESh, N\VIOTYT S—KIDITADTS5A
FUTANH 812 ICRETNTVRIRNERVYET,

RALMZALHDMDINTORLYFDTZA4FUT 11&, PYSTAG R/zlk PVRSTAG TR
EETNTVREDRNERESTRLENHY KT,

CERAMYFDAVE—TIAADANERABETZHET, EOR—BFI—K R=KII&V,
EQR—RFTOYIENDONZEETEEXT,

4.4.7.4 MC-LAG

VPLS Z#>5 MC-LAG OFRER. WABO PW TRMEZHA LKA MY =KL N PW &)
EHETT, PERK. 1207 TATXUPWEIDDAZY/NA PWORDYIZ, 7L Xva
M VPLS PW ( VPLS 0% ) DA EHEELFET,
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router3 NEREZXICRLET,

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

!

backbone

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

!

isolation recovery-delay 300

I



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
1

vfi customerl-engineering
neighbor 10.0.0.11 pw-id 2
1

neighbor 10.0.0.12 pw-id 2
1

neighbor 10.0.0.14 pw-id 2
1

1

1

1

MC-LAG /N> RILZFZREL 125, 1D AC EREKICENZ VPLSRRED TICEML £,

router5 DX T BEREZIRICRLET,

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

1

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
1

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 l2transport
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

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 10.0.0.13 pw-id 2
1



BEBEOIRETIE. router3 & router6 DRED/N RIL X2 IN—& T 2 F 1« 7 T, router5 & router6
DEDODAN—FEAZNAIRETT,

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

Bundle-Ether222

Status: Up

Local links : 1 /7 0 / 1

Local bandwidth : 1000000 (1000000) Kkbps
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

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

o g c =
|

- 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#

CEASDORTT714YUldkrouter3 TEEEh, VE—KNPEICEEEhFET,



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#sh 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.4603.1£f01 dynamic BE222.2 0/0/CPUO 0d Oh Om Os N/A
001d.4603.1£f42 dynamic BE222.2 0/0/CPUO 0d Oh Om Os N/A
6c9c.ed3e.ed46d 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

BHEOIOT RiE, router3 AN RILETMAC 7P RLAZVWLS D2AFBLTEY, FoT47
BXN—Nrouter3 ICHBDEZRLTVWET, routers Tk, O—HIL X N—EBFARAEZNA
REICHZD =0, NORILNETEEBEENIEMACT RLAGEHYY EE A,

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.b5c3 dynamic (10.0.0.12, 2) 0/0/CPUO 0d Oh Om Os N/A
001d4.4603.1f01 dynamic (10.0.0.13, 2) 0/0/CPUO 0d Oh Om Os N/A

router3 & router6 OB D/N> RIL X2UN—=D" XD LIEBE. router5 /N RIL X2 NN—=HT
D747 RB)EST, UJE—NPENAEEOMACTRLAT—7I&HEEL, ILLWFOFT A
7'7% MC-LAG PE T& % router5 2T MAC 7 RLA%#%8 35 &L>5IZ. MC-LAG VPLS PE (&
LDP MAC EIIR X Y +—2 %#EEFELE T,



TOT 4775 MC-LAG /N> RIL X )N—2H router3 A* S router5 ICBBEIL =& Z (. router2 &
MAC EIUX X v 2—<0 % router3 & router5 A5 ZELET,

RP/0/RSPO/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: O

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: O

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

router2 ® MAC 7 R L A& router3 ( 10.0.0.13 ) »* S router5 ( 10.0.0.14 ) ICBEBIL F T,

RP/0/RSPO/CPUO:router2#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.ed46d dynamic (10.0.0.15, 15) 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
001d4.4603.1f02 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

MC-LAG Tl&, VPLS ZN L THID T A NZEBRE D E—ONV RILZFA NTERTEXRT
o MC-LAG TV & PE DREMABEEAETH. RENICIE. BOF A NMIEETS 1
DONVRILAVE—TIAADEETT, CONVRILLETERANZVT V) —RBFHEEL,
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o

OOOO
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RydcztgdlL T,

4475ASR9000nNV IV VTAR
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BIDERETA7>3a> LTI, ASR9000N IV 9SAREZFEALT, IXTHAPEICTY
FATTHD, FBITAZTYIANONRILXAN—BE CENEDEDICLET,
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CREEHLIRND2 D20 PE ZNETINADPWHAYETT,

HENEHENLENEND1DTT, RER. N RILAC E VFIPW ZBAETIUYS RAXA %
FRITZIEICERNE VPLS OBREELUTVET,

RP/1/RSP0O/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



Te0/0/0/8 Local Active 0x8000,

Link is Active

Tel/0/0/8 Local Active 0x8000,

Link is Active

RP/1/RSPO/CPUO:router2#sh
interface Bundle-Ether222.
encapsulation dotlg 2

rewrite ingress tag pop 1
1

RP/1/RSPO/CPUO:router2#sh
interface Bundle-Ether222.
encapsulation dotlg 3

rewrite ingress tag pop 1
1

RP/1/RSPO/CPUO:router2#sh
12vpn

bridge group customerl
bridge-domain finance
interface Bundle-Ether222.
!

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.
!

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

0x0005 10000000

0x0001 10000000

run int bundle-ether 222.2

2 1l2transport

symmetric

run int bundle-ether 222.3

3 1l2transport

symmetric

run 12vpn bridge group customerl

3

2

Legend: pp = Partially Programmed.

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

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

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,

state:

Static MAC addresses:



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: 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:

TRERE. 220FY INONYRILACOTFIATIR—LICI>TREETLSD O, NV R
XN—OBERFERLFZY VOBRERICN RILETYTUEERRICEYET,

o O O o

HBARNFITAZZNLTDR VPLS RXAVIZEHKEENATVSDES, NRODEFANZVT Y
)—(ZBL T MC-LAG Il TVWET, 2F Y, N RIETANZVT V) —R@F2EEL,
BPDU & VPLS Z2HTH A FEITRBAETNEVWLDIZ, CE ETBPDU 71 )3 %2R ETEEXT

o

A7 3> LTI, BPDU M3E5%E MAC 7 RLA%Z ROY 7L T BPDU A"Y 4 NETEzix
TNBVKRSICTHEHIC, NRILED AC TS, —HFY I\b‘ EAOT Ot AJANZHRE
LET, L, YA RNBIINY I RT DO BAEhEBE, ANZ2T Y1) —i& CE-PE
N RIMNETEFTENBVWEDIN—T2BETDEFTEEEA, DS, CE-PE/NRI
ETCANZ T V) —BZEBHICTIHAESHEEICFHAEL TKESV, 4 NEO MNRODHE
ERKHMBENATVWBERBEEE., ANZVIT VI—HNFTERITSARILEI > TARMEEERTDC
EEBEHLET,

4476ICCP R—A H—ERX INFHK—Z24 (ICCP-SM) (PMCLAG (BEIMCLAG ) £ FOF 1T IPOFT147
)

—EHON RILVONFERAENTICAZ/NA T—ROEFFICED MC-LAG O FIREfERT
BEBHIC, N—232431 TEAThEFHLVBEN HYET., 8L MCLAG EFEND O
FMEETIE. DHD A SEERAU N (POA) ANDITRTOUVINEREND—A5T, VLAN i
BERBD2NRILBICOBEENET,



ICCP-SM (Pseudo MCLAG)

Redundancy Group

PoA1 (PE1) r._,...-—-"'

Active link

r
!
i
I
!
i
I
!
I
!
i

DHD (CE)

- active
“AMN D-F -t.tandh'.il

Active link i PoAZ {PEE} -
< > >
Access Redundancy Core redundancy

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 vians for other bundle.

PoAs communicate over ICCP.

Only VPLS is supported in core (first release.)

45 85 74Y 9 AN—LFHHE

L2 70—RF¥AN RXSDTR, RARNFBEFHLTTO-—RFYARNELEEIILFF R
N7L—LZEL—RTREBIBVRIN G, ChoOTL—LRTIY D RXLVEEKICT
ZYVTFAVITENET, BIOVRELTLR2IL—T (ANZUT Y )=k > THEENBZV
) FEShBAREMAHY . COBEETO—REFYANNTY RPILFEYANNTY R
L=7LEF, 8L—FOTO—RFYANNTY RPILFEYANNTY NE, 7O0—KR*
YAN RXAZVDRARNDNT A =X AICEFELET,

FYRND—ODRAYFUT FNAADNT #—IAE, 1 DOANTL—L (TFO—RF+
AR, YALFFEYAN, FERETHABIZFYARN TJL—L)DFTVIYDRXLOEROHE S
R—NIEREhDZ LT, FEEZ DU HYVET. BUNT Y hOIE—ZEBIEK
DL, NTY RN EERTDFNAAROBFAICE > TR, VDY—REAREBICHET D AEEMS
HYWET, ez, 7JO0-RFYTANOEROELZAOY NMAOEREFE, 777UvODX
LWFFYANLTVT—2a 0 BENHBD2OTHEETEDY EFBA. XY ND—0 70OV YHH
MBHRO—ZOR—RNTEETIEDICAUNT Y NOBEHOIE—%ERTEIHEN H B
Fe. XY RND—0 7OV HONTA—ROAGKEZZ(TH ANl HVET,

AR—LORERICTNA RAERETDEHIC. NZT7 1Y 0 AN—LGHIEHERETE, TV
RXA2Y AC TEHANDTO—RFYAN, YLFFY AN, BLROCFHLIZF Y ANDEK
AL—RNERETEET, FMICOVTE., FCisco ASRI000Y—ATI)F—=a>H—FE
AN=—BIATLEFIVTAOAVT74FaL =32V HAR, YI—R43XVPLSTIY DT
DhZFT7 1Y OAR—LHBENERE, 25RLTEEL,



//www.cisco.com/en/US/docs/routers/asr9000/software/asr9k_r4.3/security/configuration/guide/b_syssec_cg43asr9k_chapter_01100.html
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RZT74v 90 AM—L#H#HEE., NRILACAUER—TIAAKEEF VFIPW TEHYR—KEh
AN, ENRILDACEROFTIEAPW TR YR—RNENETT, COBBRT7AIE
TREMDICE>TVET, AMN—LFHERELEVRY ., FEOL—MO7O—-RF v AN,
RILFEYAN, BROEFABZIZF YA EZZITANET,

RIZREGZRLET,

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/RSP0O/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>

AN—A#H#EO ROY 7 AT K&, show I2vpn bridge-domain detail A¥ > ROH HICEICR
REhET, COBBEFTT7FTILNTEMCE>TVWSD D, COBENREENEZSICOK
CADVREROY TOBREERBLET,

BETADL—KNE, 1 2OFRY ND—=IHAS5BOXRYNT—IOANDODRNT T4V I NEZ—2ICK?
TERBRDEENHYVET, L—NEZRETHHIIC, BEORRITOTO—RFYAN, JILFF
YARN, FEEFEZIZFYAN JL—LOL—RNICHOVTEBLTHLKZEEHRLET,
TD%, BEOL—KNIZ, RETBL—hOIY—>2%BMLET,

4.6 MAC DBH

AVBE—TIARTIVTRE, XY ND—IHFFREREE. MACT RLAAHLLWA X
—TJIAANSEEBENZ N HBYET, CHRREERZRY NT—JNRTHY) ., MACT RL
AT—7ILEBHICEFRENET,

ZEEL., #ABBEVMAC BB, Z<DHE, LRII—THOERZAZERBZENRY NT—
TDREEETZRLTVET, MACTRLADEFIVT 12 EATDE. MAC BEIDHK
HE, BEOHDIR—ROIYY N ATV BEDBERBEZTS LN TEERT,

BEHEEERELEWVEETE, logging IV RERETD LT, MACBEXAYE—J %04



LTRY ND—OFRRERCHIZD TSN EeRTHDCENTERT,

12vpn

bridge group customerl

bridge-domain engineering

action none

logging

COBITIE, FoarNHnone CEREENTVS LS, MAC BEINRHEEhTE, Syslog X ¥
=P ORBUARMAEERTENELA. XV E—D0HIRRICRLET,

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

4.7IGMP & MLD AX—E>J

F7AILRTR, ILFFY¥AN TL—LRBRTIYSRAXLDIRTOR—NITSYF14
JENET, PTLE (IPTV) Y —EARABEDBEL—MNDARN)—LZFEALTVRHE, KE
DT 74V IONFER—NIEEEN, EHOPW ICERETIhDOEMNF BYIET, IXTDH
TVARI=LN1DO2DA U EZ—TIAALTEHEENDE, R—MBEEITHHEEMEN BV F
T HE—DAT> 3k, IGMP X MLD AX—E VI B EDEERRETDETT, chslE
BEEPIILFFYANIL—ZZEHFLEY, BYBBSICOKA—RNTAN)—LAZEEL
VIR LEHIC, NILFFTANFHENTY NEZELET,

ChS OEBEDFFMIC DOWTIE, FCisco ASR9000 =R TFI VT =32 H—ERII—2X
RUVFEYAN A T7a4FIL =232 HAR, VJ—RA43x3 ZFRLTLEE L,

5 ZNDMDL2VPNO REY &

p:

NI IAVTHERAETNZ AT ROFMIC DOV TIE, Command Lookup Tool ( 81
—HER)EFRALTLSEETL,

TIORTYNAVE=TVRY—=), (BRI—HYER) &, 5ED show I R&EHR
—RLTVET, show AN ROEBE IO DM ZERRTSICE. Output Interpreter Tool Z
AULET,

51 0—KRNZ>22T

L2VPN PEAMPLS PWLET 7L —AZREETIUREN HDBEE. 1 —HFYKRTL—ARI1DH
FOMPLSTARIZEDMPLS7 L —ALICAH7TEILENET, VE—KNPEICEETSICIE., D
B EEIDOPWSARIINE, BEAICE > TRIDDIGPSRIIAEFEELET,
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MPLS 7L —Alk, UE—KL2VPNPE IC MPLS XY RJ—9U TlEEhET, BE, 3L PE
CEETDNARERHNET,

FAPLE

A CORICE., IXTOUZIANRENTLVEDITRESYEEA,

PE1 (. PE2 AOBYO MPLSP )L—RELTP1 &£ P2 EBIRTEET, P1 ZBIRL
B4, PE1RRICPIELIE P4 #BIRL, TOREREETT, FHTEES/NAK, IGP hRO
TEMPLSTE R NAICEDEET,

MPLS H—ER ZAONA A —Tk. 1 20UV V= BMcETHOU VR FRALEVZEKY)
H, IRNTOVIONEFIFERENZ ENEEhET, COBBRIEICHEICERTESD L
RV EHA, —ZDOPW RMEEKYEREDZIDICZKDRNT T YV EEEL, PNORNS 71 Y
DI >THEAENZNA K., A7 TERAE N2 /\Y2 2 FIIDd)AXALIZKETZEHTT., 5
WIEHEOERO PWARBLUIIC/N\YS 1EnDA8EMNIHY) ., ChICK > TEENRELE
a-o

FRICEEZELEHE. 1 2070—0FXTONTY NFEUNAZBEDLSICTEDETT,
TS5 LBVEE, JEFFFRERTL—LAREL, CHhICK2>TTFTUT—320RER/NT
F—XVACKENELUD ML BV FT,

A NL—FOMPLS XY NDJ—2000O—RNZ220@. —&BIC. &EDO MPLS X)L
ICESF—RICETVWTITDONET,

-BREBOSRILODEEODT—2D 0x4 £21E 0x6 THEDHES. MPLSP JL—A&&. MPLS /\
TY NORIZBICE IPvA £EE IPV6 ONTY NFHBEHBL, COT7L—ALASHHL &
BRERTEREDIPVA EEEIPV6 FRLAONY S AICETVWTO—RNS O T 2R &
=9, BEWMAICIE., PW ETHT LN TEEEND /A —TZRY N TL—LDEE, &
BOTRILDEICIEFIEE MAC T RLANESDT, CchiFBERAEhEFEA. LA LR
X4 BRTOx6 THEDWVWSI2HAD MAC 7 RLADEHENEV)HTShTWET, MPLS
PIL—ZRE, A—HRYRMNAVE—ZFEBE IPUAYA—THDEE>TEREL., IPv4 D
BEERTRLAEBETRLATHDEREETNDZT—RICEIVTTIL—ALZE/N\YZ 1T
DUEEMENFBDYET PWOA—HZY N JL—ARMPLS O7HAOEETETEE/NAIL/\Y
DAETNBDUEEN BV, ChEPW JL—AQEFFERT 7V —23a > 0RENEE
DB ET, BRREFE, RANY—RA 2 NEEF VPLS PW ICEEMAIEEZ I MO
—)l D—R%Z pw-class D R TRRETSD ETT, A hO—J)L T—RE, MPLS SXIL®D
BEICEATAhET, JMO—)IL D—RE0x4 £ 0x6 THESHVES, LEEORBEE



ZOBTEEXRT,

RP/1/RSP0O/CPUO:router#sh run 12vpn bridge group customerl bridge-domain
engineering

12vpn

pw-class control-word

encapsulation mpls

control-word

!

!

bridge group customerl

bridge-domain engineering

vfi customerl-engineering

neighbor 10.0.0.11 pw-id 2

pw-class control-word

!

<snip>

RP/1/RSP0O/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 0x%5

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)

- BREDO MPLS SR ARY VBEEODT—ZN 0x4 T2 0x6 THE2TLVEVEES, P
—RRFBREBOSARIIVICEIDVTO—RNZ I UITZTVET, 1 D2OPWASOITNTNH
RZST74YvOBRBUNARZES S, [EFFTEZNTY NERELEFEBAN, awEHIED
PW DOBEE—HBOUIONF IR > TEHEETD AN B ET, CiscolOSXR V7 b
JIF )I)—R 421 &I S ASR 9000 . Flow Aware Transport ( FAT ) PW #gE%
HAR—BNLET, COMBEEE L2VPN PE TEiTeh, R4 NY—FKRA4 > MEIE VPLS
PW®D2 20wNETEIASI—NLET, ADBIO L2VPNPE &, AC L 70O—&
L2VPN O EZRET D E, MPLS TR AR Y U DERED PWMPLS SRILOTICHL
WMPLS 70— SR EZBEBALET, AHAIOPEF, EETETWEND MACT RLA (T
TALRN)FEFEETERED IPvA T RLA (REWRE) CETVWTT7O0—%2RHLET
o MACZ RLADEANTT7AIRNTT, IPVAT RLADERANHREBENETH., FE TR



ETEIHBENHVET,

ABZBID L2VPN PE I&. FAT PW #ge& AL T, src-dst-mac < & £zl sre-dst-ip Z & (2
120 MPLS SRIIZHREZICEALET, (PEDOE® )MPLSP IIL—ZRK, FEATEEK/NA
ETT7L—L%E/N\YZ21L, MPLS AZY VDR ED FATPW 70— SRIIICEDTVTREE
PEICESELE T, chiE—MMIIC., DED src-dst-mac £ & sre-dst-ip DX Y £—D K
Dkh%E PW FMEETRIHEEERE, ATICSVTHEICENCFEHBEANAZRALES, 7
O— SRILDERD Ox4 BRY 0x6 THED MAC 7 RLAZBBTES LS, O N
— I D—REFERHIDENHERENET, CniCkY), N2 2B UIP 7 RLAICE
LKEIKEKSICL, 7O0=FRIVICEEIDNBVELSICTEET,

COBEEICEY), 1 D2OPWAHASORST 714V DR, AREBEEEITAOERDO/NANDE
TO—RNZUIoTEnhET, AURET (MACELERIP) ASELURE (MAC £z
IP)YANDIXRNTORNZT T4V IORBEBUNAZED S, FT7VT5—>3>0 RS T749 9,
JEFEAARERNTY NOEEEZHEE A,

RICEREHZERLET,

12vpn

pw-class fat-pw
encapsulation mpls
control-word
load-balancing

flow-label both

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/RSP0O/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)

520%>7

L2VPN Q27 4F1L—>32 E—RTR, SETFLHBEEOOF DT XvE—TZBRETE
£9, L2ZVPN ARV RND Syslog 77— K ZZETHEHD 2vpn OF T OREE. PW DR
T—RANVOEDL 2 DA ZHZ EHOBUEFEOOF T NRELZITVET,

12vpn

logging
bridge-domain
pseudowire

nsr
|

ZLDPWAHAREETNATVWRES. OJICXYE—HAHANDAREENI BV ET,

534—HYXRYRMNS—EAFTIEAUVAN

BEDKRANASORS 74y 0 ROAYILEY, RARNDYSONTY KEIL—ZN
I2transport 1 X —7 I A ATHBLTWAZEEZRIEL LY TRLEHIC, 1 —HXY NY—F
ATVOEAJVANZFERATEEXY,

RP/0/RSPO/CPUO:router#sh run ethernet-services access-list count-packets
ethernet-services access-1list 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 l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

ethernet-services access-group count-packets egress
|

RP/0/RSPO/CPUO:router#sh access-1lists ethernet-services count-packets
hardware egress location 0/1/CPU0

ethernet-services access-1list count-packets

10 permit host 001d.4603.1f42 host 0019.552b.b5c3 (5 hw matches)

20 permit any any (30 hw matches)

N—=RIIT7O—BE hardware ¥—T— K TDAER T D EN TEET, TOERATIL—T
NDHEBIIZEK 2T, ingress F—T—REEWE egress F—T—REEHALFT, TIOEAJVARNY
BRAENDAVER—TIAADTAA—ROBHMEEELET,

EFIVFTAEERRNS TN 21—FT 12T OMEEE LT, 12transport f > X —7 T A AIZ IPv4
TORBAVANZHERATDEETEET,



RP/0/RSPO/CPUO:router#sh run ipv4 access-list count-pings
ipvd 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 1l2transport
encapsulation dotlg 2

rewrite ingress tag pop 1 symmetric

ipv4 access-group count-pings ingress
1

RP/0/RSP0O/CPUO:router#sh access-lists ipv4 count-pings hardware ingress
location 0/1/CPUO

ipvd 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)

544 =Y NHHT 1ILAR

ACOENAFM@MIZH VT, HH VLAN 2T ZRE T % rewrite ingress tag pop <> symmetric Y
VREFBVWERELET, CHOBEE. HhEhad 7L —AAN encapsulation AT RICHE>TIE
LWVLAN 2T Z&->TVBCEEERIDTFIVIRITODhERA,

RICREFZRLET,

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

!

12vpn

bridge group customer2

bridge-domain test

interface GigabitEthernet0/1/0/3.2

!

interface GigabitEthernet0/1/0/3.3

1

interface GigabitEthernet0/1/0/39.2

CORETEE, ROKITEFELTLSEEL,

- rewrite ingress X > RAFZE W, GigabitEthernet0/1/0/39.2 T dot1q XY 2 4> TEE
EnE7O—-RFYANE, MERXRTEHRBLET,

. ZO70—RF ¥ ARNE, dotlqg 2 2 &> T GigabitEthernet0/1/0/3.2 A5 75 Y F 4 >
JENFXTH. GigabitEthernet0/1/0/3.2 IZ1& dot1lq RT 2 AR EE N TWVWB 2o, Chilk
DTRBENELD LB FERA,

. 207 0— R¥F ¥ A BME GigabitEthernet0/1/0/3.3 A S €£T7Z Y T4 T ENETH,



GigabitEthernet0/1/0/3.3 (& rewrite AN > RABZEWES, TORYT 2 FiERBEhET,

GigabitEthernet0/1/0/3.3 @ encapsulation dot1q 3 Y>> Rk, HAOBFRTREF IV IEhE
A,

. #ER E LT, GigabitEthernet0/1/0/39 TR Y 2 ¥ > TEEFEE i1 DO7O—RF ¥ A b

22V T, GigabitEthernet0/1/0/3 A SHHENBDRT 2 #F D22 DOT7O—RF ¥ ARNF4E
LET. COEEIRDRNT T4V IICR2T, T7VT—232OBENRET D AREMD
HYET,

CEREF, YTAR—TIAANSEEND/NTY RAELV VLAN 25 ZEFED2LSI(Z,

ethernet egress-filter strict 2582 €92 & Td. THLHBVEE, N7 Y NEEEE LT,
ROY7TEh&ErT,

interface GigabitEthernet0/1/0/3.2 1l2transport
ethernet egress-filter strict

interface GigabitEthernet0/1/0/3.3 l2transport
ethernet egress-filter strict



BERICDW\T

VZAARIMRFOI—HFITEFNZFNDOEETHR—b VT VY ERHEITZ/HIC, #HEAIC
LBBREMBEDET. FARF XY MEBRLUTVET. L. BREEOKMERTH -
TH, EMARICLDFROLS BRIEERIIERINT BA. X3, ChSEIRROIEHE®ICD

WTERNEEZEVWEEA. BETHZHEEBIR (VIS5 T7 I EATEE) bHHhETESRTS
CETEHRULIEY,



