IOSXETOHL A V2VPNIRETSARK—K
LANY—EAOKRNZ TN a1—FT1420

2E

BUBI

BIRZH
2
EHATBI R b
=y hI—2®

VPLSHHEEGEAEEL TV
hSTNZA—F 1T DOFIE

EBFIR
EX#ping & MPLS LSP ping : gL
R
THEE
VPLSHEEGRBVE M TV 2 M BURREBBIZT—INST 1Y IA BV
Catalyst 90003 J =X OVPLSD
hSTNZA—F 1T OFIE
L—2 OVPLSE ST
SN 1—FT 4 TOFIR

ChoQhEY DM, FOEESBLTILKEEY

FL®IC

CHRFIXKNTIE, CiscolOS®XETY /O —DOL A VY2 VPNRE TS A4 RX— NLANH—
EANVPLSYD RSTIN1—F 14 0FEICOVWTHBALET,

AR SR

BEH

ROEBICEIZHANI DN HRBEIET,



« EXWEIPI—FT 125
« LAVY2VPNIRE TS 4 R—KNLANY—E R

FATAIR—FU N

CORFIXNDOERIE, CiscolOSXEV 7 RNIITICEILKENTT,

CORFIXNDEBERIEFE, BEOTAREBILHZDT/NAARAIZETVWTHERENEENDTT,
DRFIXNTEATIIXNTOTFNAAG, JUTBE (F7F)IN ) BRETHEEZRHBALT
WET, XBEFTOXRY ND—U TR, FEOAXRICK>TRDAEUNI HD2TER + DR
LTLEETW,

XY RNI—=UK

Loopback(
203.0.113.20

Loopback)

203.0.113.10
P1 P2 PE
VCID 100 “}/

\mhhmﬁﬁ_ﬂ#fff/

S

CE1 CE2

VPLS k7RO

VPLSHEELENBEL TLEL

NZTLNZ1—FT142TDOFIR



Y2 a N FHETRTULE, VPLSYVOARORT MF I REICE S I,

<{froot>

PE2#

show xconnect al

Legend: XC ST=Xconnect State S1=Segmentl State S2=Segment2 State
UP=Up DN=Down AD=Admin Down IA=Inactive
SB=Standby HS=Hot Standby RV=Recovering NH=No Hardware

XC ST Segment 1 S1 Segment 2 S2
————— et et et et +--
DN pri vfi 100 UP mpls 203.0.113.10:100 DN
UP pri ac V1100:100(Eth VLAN) UP vfi 100 upP
UP pri bd 100 UP vfi 100 upP

ATY 7 1: EREBVC/NPLSOREZHIELE T,

<tfroot>

PE2#

show npls | 2transport vc 100 det ai

Local interface: VFI 100 vfi up
Interworking type is Ethernet
Destination address: 203.0.113.10, VC ID: 100,

VC status: down

Last error: Local access circuit is not ready for Tabel advertise

<< The |l ocal device is unable to advertise |abels because the access circuit (AC) is not in a ready stat

Output interface: none,

i mposed | abel stack {} << no MPLS | abels are being i nposed because no path exists.

Preferred path:

not configured



<< No explicit traffic engineering path is configured for this pseudow re.

Default path:

no route << No route to the renpte PE (203.0.113.10) exists in the routing table.

No adjacency
Create time: 10:50:35, Tast status change time: 00:17:39
Last Tabel FSM state change time: 00:17:33
Signaling protocol: LDP, peer x.x.x.x:0 up

Targeted Hel |l o: 203.0.113.20(LDP 1d) -> 203.0.113.10, LDP is DOMN, no binding

Graceful restart: not configured and not enabled
Non stop routing: not configured and not enabled
Status TLV support (local/remote) : enabled/None (no remote binding
LDP route watch : enabled
Label/status state machine : local ready, LruRnd
Last Tocal dataplane status rcvd: No fault
Last BFD dataplane status rcvd: Not sent
Last BFD peer monitor status rcvd: No fault
Last Tocal AC circuit status rcvd: No fault
Last Tocal AC circuit status sent:

DOWN( har d- down)

<< The |l ocal device is advertising the access circuit as hard-down to the renote PE

Last local PW i/f circ status rcvd: No fault
Last local LDP TLV status sent: No fault
Last remote LDP TLV status rcvd:

None (no renote binding) << No status has been received fromthe renote PE.

Last remote LDP AD] status rcvd:

None (no renote binding)

<< No adj acency status received fromthe remote peer.

MPLS VC labels: local 16, remote unassigned



Group ID: Tocal n/a, remote unknown

MTU: Tocal 1500, remote unknown

Remote interface description:
Sequencing: receive disabled, send disabled
Control Word: On (configured: autosense)
SSO Descriptor: 203.0.113.10/100, local label: 16
Dataplane:

SSM segment/switch IDs: 0/8194 (used), PWID: 1
VC statistics:

transit packet totals: receive 0, send 0O

transit byte totals: receive 0, send 0

transit packet drops: receive 0, seq error 0, send 0O

VPLSHE#E#F(VC ID 100) " F D REICBITLEL £, RERRARE, RETRIRGICERL F
ER

1. JE—RPEADIIL—RHFBWVW-IL—BDIN—F 14> T FT—7)12203.0.113.10 D)L — M H'7x
W(F7AILRNA:IL=RDB0N), BHEIL—KDEVWE, MPLSTRILAA Y FRINA
(LSP)2REM TE X A,

2. 28—V NLDPEY > 3aUAA I LTVWET -203.0.113.204 5203.0.113.10 DX —4" ¥
NLDPEY A UABIETNTVELA, k), PEL—XRBE TR LUBESIRILF BT
BBV ET,

BUE=RIRINATA2TRBL : 2—=5Y NOLDPEY 3 UANFFOLTWB S, VC
100lC ) E—RSRILHFE)HTSNTVERA, BEUERZE. O—HILIRILEVE-RIAX
IOEBENBEVIRETERNS 71V IV ZEREATEEREA,

4. BEEBEEAL  BWEIL—RBITLDPEY 3 A LWE, UTE— NPEADOMPLSE 2%
FEELEEA,

ATY 7 20-AEERRETFIVYILET,

VCA'HE D> LTWBPEL :

<tfroot>

PE2#

show i nterfaces vlan 100 | include up|errors

V1anl00 1is up, line protocol is up , Autostate Disabled
Keepalive not supported

0 input errors, 0 CRC, O frame, O overrun, 0 ignored

0 output errors, 1 interface resets

PE2#

show runni ng-config interface vlan 100



Building configuration...

Current configuration : 72 bytes
|

interface V1anl00
no ip address
no autostate

xconnect vfi 100

end

ATY 7T 3VFIREEZRIELET,

<{froot>

PE2#

show runni ng-config | section |2 vf

12 vfi 100 manual
vpn id 100
neighbor 203.0.113.10 pw-class VPLS_100

PE2#

show | 2vpn vf

Legend: RT=Route-target, S=Split-horizon, Y=Yes, N=No

VFI name: 100, state: up, type: multipoint, signaling: LDP
VPN ID: 100
Bridge-Domain 100 attachment circuits:
V1anl00
Pseudo-port interface: pseudowirel00001
Interface Peer Address VC ID S
pseudowirel00002 203.0.113.10 100 Y

EFBAR

1.VFIFBRAL7YZ7LTWS . O—AIVFIA D AREZANTOT AT T, NTZT7 1Y U %A
TRERBHITETVS,

2. BIHEEEN /N4 RENTWVS : VIan100h" 7 U Y 2 RX 4 21008 KUVFIE IE L < BES (F

5nhTW3,

3. BLUEBENREENTVD | BUBEFEELIEL100002)4, VCID 10000203.0.113.101-H2 1)



FE—RMPEICKLTERENTWS,
4. AT)Y RIRSAAXUABRHICHE >TWVWS : Zhlk, LA Y2 —7%BF1ET 3 =8HICVPLSY
ILFRAY NRETEEENDEHETT,

ATYTAPEL—TNY VDEEAREMZHEIELET,

<tfroot>

PE2#

pi ng 203.0.113. 10

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 203.0.113.10, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/1 ms

PE2#

show i p route 203.0.113.10

Routing entry for 203.0.113.10/32

Known via "ospf 1", distance 110, metric 2, type intra area
Last update from 192.0.2.9 on TwentyFiveGigE1l/0/3, 00:01:30 ago
Routing Descriptor Blocks:

* 192.0.2.9, from 198.51.100.2, 00:01:30 ago,

via TwentyFi veG gE1/ 0/ 3

Route metric 1is 2, traffic share count is 1

PE2#

ping npls ipv4 203.0.113.10/32 source 203.0.113. 20

Sending 5, 72-byte MPLS Echos to 203.0.113.10/32,
timeout is 2 seconds, send interval is 0 msec:

] A}

Codes: '!' - success, 'Q' - request not sent, - timeout,

'L'" - labeled output interface, 'B' - unlabeled output interface,

'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,

'M'" - malformed request, 'm' - unsupported tlvs, 'N' - no Tlabel entry,
'"P'" - no rx intf Tabel prot, 'p' - premature termination of LSP,

'R'" - transit router, 'I' - unknown upstream index,

'1" - Label switched with FEC change, 'd' - see DDMAP for return code,
'X" - unknown return code, 'x' - return code O

Type escape sequence to abort.



Success rate is 100 percent (5/5), round-trip min/avg/max = 1/1/2 ms
Total Time Elapsed 8 ms

ZE#ping& MPLS LSP ping : £4&i&W

BEDpingld, MPLS LSPAENEBZEETERI TR LN HUERT, TOBARFROESYT
ER

IPEHTREICEZEIETEDRE. ICMPNTY NZIPL—TFT AT TEELRT (FRILAAS
YFUTRTEREA )

FRIL—ZE, FRILAEMERTOVWEVZE, IPLY OT7YTZERALTICMPNT Y k%
BEATERTY,

B2, ping mplsipvalk, NTY RETRILAAY FRNABHATEHNVICBEBRE LD LT, £
BROMPLST—27L—2ZRIALET, ChIZKY, ROZENRIAEETIET,

FRILHFELLEVEHTSh, BREhTLWB I &,
LFIBZ> RJRRKRY TT—ELTVWET,
LSPT>Y RY—T2 RNNAGH#EL TLWET,

ATY 7 507 OMPLSH LULDPZRERL £,

<tfroot>

PE2#

show nmpl s | dp nei ghbor

Peer LDP Ident: 203.0.113.10:0; Local LDP Ident 203.0.113.20:0
TCP connection: 203.0.113.10.646 - 203.0.113.20.39001
State: Oper; Msgs sent/rcvd: 16/15; Downstream
Up time: 00:02:15
LDP discovery sources:
TwentyFiveGigE1l/0/3, Src IP addr: 192.0.2.9
Targeted Hello 203.0.113.20 -> 203.0.113.10, active, passive
Addresses bound to peer LDP Ident:
203.0.113.10 192.0.2.6 192.0.2.9

CcOOAXVRIEE, O—ANIIL—ZPEQEVE—RETHEOLDPRA/N—tY > a2 ERERHL
£9, HODK 71 —)ILRIZCOVTEHLLSHBALET,



- E7 ID:
Peer LDP Ident | 203.0.113.10:0 |V E— METF7 OLDPJL—ZID, 0. TV RNTA—L%
HEOFTAINRDIRILAR—RAZRLET, ChEFEBEE., VE—KNIL—ZROIL—TNYV D
T RLATT,
Local LDP Ident | 203.0.113.20:0 |O—#JL)L— & (PE2)DLDPJL—&ID, ZhiE&EHE.
PE2OI—7INY OF RLATT,

- TCPEYZ a3 E#H :
TCP#E#%| 203.0.113.10.646 - 203.0.113.20.39001 | LDPEE ICFEAE NBTCPEY > 3>,
1) E—KNETF(203.0.113.10)(BEHIODLDPR— k646 ZEH L., O—AHILIL—=X
(203.0.113.20) Ik —B7R— 390012 FAAL £ 9., LDPIE, EEMEOESVIRILEHD &
ICTCPZFERALET,

+ Session state:
State | Oper | LDPEY 2 a2 FEMEREICHY ., £V IUHATELICHBIALET N THEL T
WBEeZERLET,
Msgs sent/rcvd | 16/15 |2 Y > 3 VBN RIZIEF(16)B LRV ZE(15)ENELDPAY E—2 0
o chiZlk, F—TT547. SIRIIVYEVY, BRETOMOLDPX Y E—HEE
nE9,
AIVARN)—=A|-|ZRILVEFE—REZRLFET, Downstream Unsolicitedld, PE2A S B8
THICEREND B, EPHFSRILEPRE2ICEBATDCEZEKRLET., Chid
LDPOF7 #)LNE—RTT,
TY T RA L] 00:02:15 |t Y3V 29 15HBEELTVET.

- LDPBREY—R :
TwentyFiveGigE1/0/3 | Src IP addr: 192.0.2.9 | A basic discovery (link-level) hello#*, E{E T
IP7 KL A192.0.29TA > X—7 I 4 ATwentyFiveGigE1/0/3LDET A SZEFEENET,
chlEk, 2BDIN—B N DAV R—T IAAICERERENATVE L ZRLET,
Targeted Hello | 203.0.113.20 - 203.0.113.10, active, passive |[d—HILIL—2Z
(203.0.113.20)& ) E— R ET(203.0.113.10) DB IC Z—4 Y KT 4 AA/N (i3
) helloA"FELET,

« E7LDPIDIZNNA> REhDF RLA:
ET7ICNA2 RENEZT RLA|203.0.113.10, 192.0.2.6, 192.0.29 |LDP7 RLAXY &
—TENULTUE—RNETHTRNZALAAXALEIPPRLADU AR, chsEUE—RNIL—
ZDAR—TIAAERLET,

FIE5.1") E— MVPLSET ADMPLSZRILAA Y F RNNADHER

<ttroot>

PE2#

show npl s forwardi ng-table 203.0.113. 10



Local Outgoing Prefix Bytes Label Outgoing Next Hop

Label Label or Tunnel Id Switched interface
25 Pop Label 203.0.113.10/32 0 Twel/0/3 192.0.2.9
PE2#

show npls | dp bindings 203.0.113.10 32

1ib entry: 203.0.113.10/32, rev 69
Tocal binding: label: 25
remote binding: 1sr: 203.0.113.10:0,

I abel : inp-null

PE2IF, P2BRVPIZNHLIEFRENDINRILINAZ/INA/NAL T, PE1D Simp-null 2 BE#%
BLET, Chik, PE2EP2OBICLDPEY 23 AKELTWD A, MPLSEREDEEN $ S
CEZERLET,

FIES.2RODINY RZRITLT, RTVARKY THEREBWELE T,

« mpls ldpR A /N—D KRR
« MPLSEAT—7IILDOERTR

<tfroot>

P2#

show npl s forwardi ng-table 203.0.113. 10

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

None No Label 203.0.113.10/32 0

FREE

s O—ALFNIL : BUIP2BECOTL 7 A JACO—AILIRILZE)HETTVEREA,

« EETFRI  FIRILBUIZRILVBEGRITEAEE A,

s REAVE—TIAARRERRIVANKYTBU|IZTL7 1Y ORAGO—AIIABEEL TR
bh, PEINOEERTOhEE A,



<{froot>

P2#

show npl s | dp nei ghbor

Peer LDP Ident: 203.0.113.20:0; Local LDP Ident 198.51.100.2:0
TCP connection: 203.0.113.20.17326 - 198.51.100.2.646
State: Oper; Msgs sent/rcvd: 30/29; Downstream
Up time: 00:13:57
LDP discovery sources:

GigabitEthernet0/0/1, Src IP addr: 192.0.2.10
Addresses bound to peer LDP Ident:
203.0.113.20 192.0.2.10
Peer LDP Ident: 198.51.100.1:0; Local LDP Ident 198.51.100.2:0

TCP connection: 198.51.100.1.646 - 198.51.100.2.12799

State: Oper; Msgs sent/rcvd: 30/28; Downstream

Up time: 00:13:56

LDP discovery sources:

GigabitEthernet0/0/0, Src IP addr: 192.0.2.5

Addresses bound to peer LDP Ident:

192.0.2.2 192.0.2.5 198.51.100.1

P2#

show i p ospf nei ghbor

Neighbor ID Pri State Dead Time Address Interface
198.51.100.3 0 FULL/ - 00:00:34 192.0.2.10 GigabitEthernet0/0/1
198.51.100.1 0 FULL/ - 00:00:34 192.0.2.5 GigabitEthernet0/0/0
FREE

. P2IZ1&. PE1(203.0.113.10) £ DEEDLDPT I v > —BEAHYEEA. P1ERRO
SOP2EPE1DMICH B, ChIFFRESYTT, P2RPIADSARILAAYF Y~
S74v0BHL, PIRTEORNT 74 Y URPEICEELET,

- P2(MLDP Identid198.51.100.2:0C ¢, P2ikLDP)L—ZID& L T198.51.100.2% AL .
203.0.113. 10 AL £ A, £ L. 203.0.113.10ik £ Loopback10TREE hT WL
O, L—TFT1A2TOFENFNRELET,

ATY T 6UE—RPEL—TNYIF RLAANDII—NERELET,

<ffroot>



P2#

show i p route 203.0.113.10

Routing entry for 203.0.113.10/32
Known via "connected", distance 0, metric O (connected, via interface)
Routing Descriptor Blocks:
* directly connected,

vi a Loopbackl10

Route metric 1is 0, traffic share count is 1

21
s

1. E®IP7 RL A : IP7 RL A203.0.113.104"P2(Loopback10) & PE1(Loopback0) TERE & 1
THY, CThIZKYMPLSRX AV ATHANFRKELE T,

2. N—FT 14T DBHEE  P213203.0.113.10/32% )N —KN (FPREZANL—FAT7F4 R
BUA0) ELTAVARM=ILET, chik, PEICK 2 THREENLIGPEEIL— MK
WEBRENET,

3.LSPEE : P2R7TL 74 YV RZO—HILTHEETNTVWRENDERET o,
203.0.113.10/32MD RS AR— R SR ZPE2ICEI) HTHEVY, PRNRALAAXLEYLE
A,

4. VPLSADEE - P2ASODEMBE RNV AR— R IRILFEVIESH, PE2GPEINDOLSP%
BMIATEFELA, TOHER, VPLSRUEBREENAZFEKTEEE A,

K3

VPLSHEEGIFIEII N TVSA N HLUEEZBRTSH TF—2 N
Z714Y O8N

Catalyst 90002 ') — X MOVPLS O B fE#REE

NZTL21—FT42TDOFIR



ATYT 1 BUBBRANIBERETH D CEZMELET,
NZAXA—=BZFELWVWEZRABLET,

VFUREEAN T Y 7T
BOUEKRA O RA—T I ANRRENET
FLWETF7FZRLAEVCIDARRENET

<tfroot>

PE2#

show npls | 2transport vc

Local intf Local circuit Dest address VC ID Status
VFI 100 vTi 203.0.113.10 100 up
<#root>

PE2#

show npls | 2transport vc 100 det ai

Local interface:

VFI 100 vfi up

Interworking type is Ethernet

Destination address: 203.0.113.10

VC I D: 100, VC status: up

Output interface: Twel/0/3,

i mposed | abel stack {17 16}

Preferred path: not configured
Default path: active



Next hop: 192.0.2.9
Create time: 1dllh, Tast status change time: 00:30:50
Last Tabel FSM state change time: 00:30:26
Signaling protocol: LDP, peer 203.0.113.10:0 up

Targeted Hello: 203.0.113.20(LDP 1d) -> 203.0.113.10, LDP is UP

Graceful restart: not configured and not enabled
Non stop routing: not configured and not enabled
Status TLV support (local/remote) : enabled/supported

LDP route watch : enabled

Label/status state machine : established, LruRru

Last Tocal dataplane status rcvd: No fault

Last BFD dataplane status rcvd: Not sent

Last BFD peer monitor status rcvd: No fault

Last Tocal AC circuit status rcvd: No fault

Last Tocal AC circuit status sent: No fault

Last Tocal PW i/f circ status rcvd: No fault

Last Tocal LDP TLV status sent: No fault

Last remote LDP TLV status rcvd: No fault

Last remote LDP ADJ status rcvd: No fault

MPLS VC | abel s: local 16, renote 16

Group ID: Tocal n/a, remote O
MTU: Tocal 1500, remote 1500
Remote interface description:

MAC Wt hdraw. sent:1, received:0

Sequencing: receive disabled, send disabled
Control Word: On (configured: autosense)
SSO Descriptor: 203.0.113.10/100, local label: 16
Dataplane:
SSM segment/switch IDs: 16395/8194 (used), PWID: 1

VC statistics:

transit packet totals: receive 0, send 0O
transit byte totals: receive 0, send 0
transit packet drops: receive 0, seq error 0, send 0

s VFIAT—RA| 7Y 7|IQ—hDILFT /N4 ATVFINEEFTT,

« 8% 7 RL A|203.0.113.10 |'JE—KPEJL—ZID (PE1IL—7NYOTF RLRA),

« VCID|100 |Z DB DOREEIRID. MADPEL—RXT—HLTVRIHRENF HYET,

s VCAT—RRA|7Y T|BLUREEEEFTT,. O—HILEVE—RNDITFIITRK, £S5
SEEEERLER A

« BMEITARILAZY {17 16} |TBUEREICEEFETZH/NTY NMIBAE N S25XILOMPLSA R



VD, IRIWM7IE, MPLSO7ZNLTUE—RPEICEIET S EHICEAETNEINT A
R—=KIRI (AF) TT, FRI16IE., UE—RNPEQORLUUERZENTDHICHERAE
hadVCIXRIL (AZ) TI,

 Targeted Hello | 203.0.113.20 - 203.0.113.10, LDPisup | PE2 ( O—AJL ) £EPE1 ( U E—
N)DBEOZR—45"Y NLDPEY > a U ABIEh, BELTUVWET,

« O—AIITRI| 16 |COELUEBRICPE2ICK > TEIY BTSN IEVCIRIL, UE—K
PE(PEN)k. PE2ICRS 74 Y 0B R ETBEEICCOSALNEFERLET, UE—RSA
)16 |2 DB BEHIC DVWTPENC & 2 TP RINZA X&ENBVCS AL, PE2IE, PE1IC
RST7TAVORZEETRDEZIL, COIRIL (AIBIRIL) Z2EFMLET,

« MAC WithdrawA"JZfEE hE L 2| 1| PE2[E1D OMAC withdrawX ¥ £—2 % 1) E— KPEIC
EELELE, ChiE, NAROPOZEFERICMACT RLAT—7ILET7SVS 19210
CERAEIET,

« MAC Withdraw received | 0 |'J E— RPEA 5SMAC withdrawX ¥ t—2 &2 Z{ELEBATL
=

s VCHRFTHBRIEESDAR (EFE: 0, B : 0) CEEEETATWVWARNT 71V IEHY)
Ft A,

ATYVT28BEER ( RZV AV B—TIARA) DAT—RAEHIELET,

RSOALR—T I A ANFEBERRET., ELVVLANICBEENFShTVWA L A2ERALET

c AUVB=TIAADNTYTITY TORETHS

« VPLST VY S RXAVICEHERFTSNEVLANN NSO LTHAEh, FOT1T7ICR
2TW3

« VLANNSTPICK > T IN—Z>FFE@F7O0v09&cnTLERL

<ttroot>

PE2#

show i nterfaces twentyFiveG gE 1/0/2 status

Port Name Status Vlan Duplex Speed Type
Twel/0/2 connected trunk full 10G SFP-10GBase-SR
<#root>

PE2#



show i nterfaces trunk

Port Mode Encapsulation Status Native vlan
Twel/0/2 on 802.1q trunking 1

Port Vlans allowed on trunk

Twel/0/2 100

Port Vlans allowed and active in management domain

Twel/0/2 100

Port Vlans 1in spanning tree forwarding state and not pruned
Twel/0/2 100

ATY T IVLANET VYD RAALEDBEER ITERELET,
NS> U8RE (EVCHEL ) MCatalyst 9000Tlk, VLANZE TV Y S RXAAVICNYED T T B4
ENfNHYEFRY,

Confirm :

e« VLANIF. XUNVFIELERAUNBEICE>TTUYSD RASVICEERFSNhET,
e TJUYTDRXAVERERK., ELVWWFIZSBLTVWET,

<tfroot>

PE2#

show runni ng-config interface vl an100

Building configuration...
Current configuration : 72 bytes

interface V1anl00
no ip address

xconnect vfi 100

ATYTAMACT RLAZ—Z2VJ 2B LET,

O—NLEGEORE Y E—MELUEROEE L SMACT RLAANZFENTVWS & 2H#FELE
EE

i
cH



« O—AICE1MACT RLARK, RZUVIVA2VR—TIAATEEETNET,
« UE—HRCE2OMACT RL Ak, BUEMRA > Z—T I A ATEBEINEY,

BRUERHETMACT RLAANZEEENBZVES .

« RZT7A4YIOHNVE—RPELSEBFEThIEA,
« DE—NPEICREDBEN &Y., RZT7 1Y IFRUERICAD CENTERE A,
« TUYDRXAVHFBUERA > R—T T4 ACELKBEERFSNTLEL,

O—ALKZ2V I TMACT RLANZBENBZVESR .

e CEFNA AN FERENBVLANTRS 714y 0%EELTLVEL,
« NSUOAVR—TIAALETVLANA'7OY VREXEERFET VT« TREICE>TWVWS

o

<{froot>

PE2#

show mac address-table vlian 100

Mac Address Table

V1an Mac Address Type Ports

100 cc7f.76b7.525f STATIC V1100

100 e462.c4bb. 17f1 DYNAM C Twel/0/2 >> CE2 Mac address | earned over Twel/0/2 interface.

ATY 75 ANZUTY)—=7ORJI(STP)DREZH#ELE T,

STPERNSVOAVEZ—TIAALEOVLANZE 7 OY O TED LS, NZTAVINTUYIRA
ANCABDDOEBFSZENTEET,

RS OR—=KH, VPLST VYD RXAVICEEMNITSNIEVLANICH LT 72 D0—F 124
AF—RNIZE2TVD
R—RATOvHEIYT, VAZVY, &ERT—ZVIATF—RTHEL



STPAR—REZ7OYOLTVWRIES :

STP7SAF) T4 EEFR—NIANDAE
NS OR—RESTPIYPR—NELTRETD 2R ( MAROZICELTVSEE)

<tfroot>

PE2#

show spanni ng-tree vlan 100

VLANO100
Spanning tree enabled protocol rstp
Root ID Priority 32868
Address cc7f.76b7.51c0
This bridge is the root
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec

Bridge ID Priority 32868 (priority 32768 sys-id-ext 100)
Address  cc7f.76b7.51c0
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 300 sec

Interface Role Sts Cost Prio.Nbr Type

Twel/0/2 Desg FWD 2000 128.2 P2p

AT YT BMPLSTRIARY J L EIENAZHBLET,
ELWIRILFNME N, BENANBNTHD L 2BELET,

« BRBRRETANINBHS(No LabelE 1= lENone Tk L)
s REAVER—TIAARERIVARNKYZHFELV

PE2A' SP2 LSPAD/NA :

<tfroot>

PE2#

show npl s forwardi ng-table 203.0.113.10 32



Local Outgoing Prefix Bytes Label Outgoing

Label Label or Tunnel Id Switched interface
22
17
203.0.113.10/32 810 Twel/0/3
192.0.2.9

Next Hop

<< For the transport path to the renote PEl | oopback, the inposed outgoing | abel

P2/ 5P1LSPADM/YA :

<tfroot>

P2#

show npl s forwardi ng-table 203.0.113.10 32

Local Outgoing Prefix Bytes Label Outgoing
Label Label or Tunnel Id Switched interface
17
16

203.0.113.10/32 79290 Gi0/0/0
192.0.2.5

<< Local label as 17 and the inposed outgoing |abel is 16. The router at 192.0.2.5 assigned this val ue

P15 SPE1LSPAD/NA :

<tfroot>

Next Hop

is 17. The router at

1¢

C



P1#

show npl s forwardi ng-table 203.0.113.10 32

Local Outgoing Prefix Bytes Label Outgoing
Label Label or Tunnel Id Switched interface
16
Pop Label

203.0.113.10/32 76184 Gi0/0/0
192.0.2.1

<< Pop Label is perfornmed before forwarding the packet to the next hop. This confirnms that the next

P15 SPE1LSPAD/NA :

<tfroot>

PE1#

show npl s forwardi ng-table 203.0.113.10 32

Local Outgoing Prefix Bytes Label Outgoing
Label Label or Tunnel Id Switched interface
None No Label 203.0.113.10/32 O

FRILINADTES :

COHBDEPE2BE RUVP2ASDUBIOHEAICE IS E, PE2ASPEINDREBRTIRILAA Y F

RINAFRDESIZE)ET,

[PE2] Packet Teaves with label stack: | 17 | (transport Tabel)
{

Next Hop

Next Hop

hop



[P2] Receives label 17, swaps to 16: | 16 | (transport label)
{

[P1] Receives label 16, pops label: | IP | (pure IP packet)
{

[PE1] Receives pure IP packet - Tlocal delivery

VPLSRZ 74 Y N COLSPZBIBT BIFE. NTY MI2TXRIL AR Y U (transport: VCF X
W) ZEELET

[PE2] Packet Teaves with Tabel stack: | 17 | 16 | (transport + VC Tlabel)
[P2] R:ceives label 17, swaps to 16: | 16 | 16 | (transport + VC label)
[P1] R;Eeives label 16, pops label: | 16 | (VC Tabel only)

[PE1] ;eceives VC label 16 - pseudowire disposition into bridge domain

et

&

PE2A' SPEINDOMPLS N T2 AR—NLSPRZELICEEL THY ., NAROIXNTOIL—XTIE
LL7OJZLEZNhTVET, VPLSELUER> TFIITREETLTHY ., O—AILEVE—H
DEBZOIRILFZBEN, BEEFHREETAhTLEREA,

EEL, OO L7L—2FR2ICELIENATVDICEM M DHST, - KNS T7T1 v 0
RLUBBEN L TEEENEREA, CHICKY), BAEAMPLSOT7ELCELEREZES T TV T
DOHEB, BICABFELEAEOPEIL—RXQOEHGERBICEET D ENERENET

JL—2Z DOVPLSENEREE

N7 a—F142TDFIE

ATY71: ERIBEVC/NPLSOREZHIELET,
NFX=ZHFELVC EZHELET,

<#froot>



PE1#

show npls | 2transport vc

Local intf Local circuit Dest address VvC ID Status
VFI 100 vTi 203.0.113.20 100 UpP
<#root>

PE1#

show npls | 2transport vc 100 det ai

Local interface: VFI 100 vfi up

Interworking type is Ethernet

Destinati on address: 203.0.113.20, VC ID: 100, VC status: up

Output interface: Te0/0/4

, inposed | abel stack {19 16}

Preferred path: not configured
Default path: active
Next hop: 192.0.2.2
Create time: 1d09h, last status change time: 08:38:02
Last Tabel FSM state change time: 08:38:25
Signaling protocol: LDP, peer 203.0.113.20:0 up

Targeted Hello: 203.0.113.10(LDP 1d) -> 203.0.113.20, LDP is UP

Graceful restart: not configured and not enabled
Non stop routing: not configured and not enabled
Status TLV support (local/remote) : enabled/supported

LDP route watch : enabled

Label/status state machine : established, LruRru

Last Tocal dataplane status rcvd: No fault

Last BFD dataplane status rcvd: Not sent

Last BFD peer monitor status rcvd: No fault

Last Tocal AC circuit status rcvd: No fault

Last Tocal AC circuit status sent: No fault

Last local PW i/f circ status rcvd: No fault



Last local LDP TLV status sent: No fault
Last remote LDP TLV status rcvd: No fault
Last remote LDP AD] status rcvd: No fault

MPLS VC | abel s: local 16, renmote 16

Group ID: Tocal n/a, remote O
MTU: Tocal 1500, remote 1500
Remote interface description:

MAC Wt hdraw. sent:0, received:1

Sequencing: receive disabled, send disabled
Control Word: On (configured: autosense)
SSO Descriptor: 203.0.113.20/100, local label: 20
Dataplane:
SSM segment/switch IDs: 8199/4097 (used), PWID: 1

VC statistics:

transit packet totals: receive 336, send 0
transit byte totals: receive 27552, send 0
transit packet drops: receive 0, seq error 0, send 0O

« VFIRT—RA|7Y 7| VFIKPE1TEBI{EHR TS,

« 8% 7 RL A|203.0.113.20 |'JE—KPEJL—ZID (PE2IL—7FNYOTFT RLRA),

« VCID|100 |Z OB LLEFEDREEIRID, COEIEHEDPEIL—RXT—HRLET,

s VCAT—RRA|7Y J|BURBEIEEFTT,. O—HILEVE—RDITFI T, £5
SEEEERLER A

« A—ANLA>R—7 T4 X|VFI 100 |Z D RLUERICEENS TSN TVWDO—NI/I{REEE
A2VARV A,

« BHEIZARILAZY 7|{19 16} |BUBRICEEFEIZD/NTY NCEAE N2 25 X)LOMPLSA
BYITT, IRII19E, MPLSOT7 %##ZHL TPE2ICEET R LHICEAET DI NI R
R—KRSRI () TF. SRI16IE. PE2THORELEEEZBBTHEHICEREID
VCIRI (AE) TT,

« Targeted Hello | 203.0.113.10 - 203.0.113.20, LDP is up | PE1 ( O—AJL ) A SPE2 ( UE
—M)ANDOE—=FY NDPEYZavfEIEh, BELTVERT,

s O—AILFXRI|16 | DEELELRICPEIICR 2> TEY) H TS5 hEVCIXRIL, PE2(F,
PEMCRS 74V ORZEETDIEZICCOIRIL (REIBSRI ) 2FEHALET,

« MAC Withdraw A" 32fE& hE L 72| 0 | PE1(&EMAC withdraw X ¥ £—J ZPE2ICEE L TUVE
BA.

« MAC Withdraw received | 1 | PE1&ZPE2A* 512 ®MAC withdrawX vy £— #ZEL &L L
o ChiE, PE2TRROCOEEANAREL., COVFIODMACT RLAT—7 I EHEET D&
SICPE1CERLECERRLET,



« VCHREBERIZEL /N7 Y M 336 | 336D/NT Y M ZOERLEETPE2DN S ZE
EhFEL L,

SEL 1M/ A N 27,552 | 27,552/514 R EPE2A S SELEL 1,

REEETNEDH/INTY N 0| PE1A SPE2ADEEERIC/NT Y RAEEEIT
WEE A
REEENERSUZSYRNARNOIPE2ICEFTREEENENANEHYYEEA

ATYT2TVIYDRAAVOBEEXAIN—2Y TEZBRBLET,

TUIYDRXLVIZEVLWDXY N (B—ERSVABV ALV E—T T4 ABLCRLELR ) A
HBD_ELZHAELET,

<#froot>

PE1#

show runni ng-config interface TenG gabit Et hernet0/0/5

Building configuration...

Current configuration : 174 bytes
!

interface TenG gabitEthernet0/0/5

no ip address

service instance 100 ethernet

encapsul ati on dot1q 100

rewrite ingress tag pop 1 symmetric

bri dge-donmai n 100

end



PE1#

show i nterfaces tenG gabitEthernet 0/0/5 | include up|errors

TenG gabit Et hernet0/0/5 is up, line protocol is up

Keepalive not supported

Full Duplex, 10000Mbps, 1link type 1is force-up, media type is H10GB-CU1M
0 input errors, 0 CRC, O frame, O overrun, 0 ignored
0 output errors, 0 collisions, 1 interface resets

ATY T 3MACT RLAZ—Z2VJZHELET,
O—A)LEEERE D E—MECUEEOMA L SMACT RLAANZFBENhTVWD L ZHELE
ERD

<tfroot>

PE1#

show bri dge- domai n

Bridge-domain 100 (2 ports in all)

State: UP Mac | earni ng: Enabl ed

Aging-Timer: 300 second(s)

Unknown Unicast Flooding Suppression: Disabled

Maximum address Timit: 65536
TenGigabitEthernet0/0/5

service instance 100

vfi 100 nei ghbor 203.0.113.20 100

AED MAC address Policy Tag Age Pseudoport

TUYDRXAVEEKET Y TRETTH, ZEENIEMACT RLAN BV ENFEELRFMRASE



BTY, chiFBE, O—AHANAVE—TIAAR, T7IVIZRAALY, BXTFUE—RNVFIORB®D
ECHT, RZTAVINELEZFZBEATVWEVD, FEEFY—EAIYEJ/EEOBEN D
5.2z RLTVET,

ATY 7T AVFIRREZRELET,

<tfroot>

PE1#

show runni ng-config | section vfi

12 vfi 100 manual

vpn id 100

bridge-domain 100

neighbor 203.0.113.20 encapsulation mpls

ATY T 5EMPLSRSVAR—KNNAZERLE T,
JE—RNIL—7NY OF RL AICMPLS tracerouteZ3%EL T, MEBBRIAEERITLET,

<{froot>

PE1#

traceroute npls ipv4 203.0.113. 20 255. 255. 255. 255 source 203.0.113.10

Tracing MPLS Label Switched Path to 203.0.113.20/32, timeout is 2 seconds

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,

'L' - Tlabeled output interface, 'B' - unlabeled output interface,

'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,

'M'" - malformed request, 'm' - unsupported tlvs, 'N' - no Tlabel entry,
'"P' - no rx intf Tabel prot, 'p' - premature termination of LSP,

'R' - transit router, 'I' - unknown upstream index,

'1" - Label switched with FEC change, 'd' - see DDMAP for return code,
'X" - unknown return code, 'x' - return code 0O

Type escape sequence to abort.

0 192.0.2.1 MRU 1500 [Labels: 17 Exp: 0]

L 1192.0.2.2 MRU 1500 [Labels: 16 Exp: 0] 96 ms

L 2 192.0.2.6 MRU 1500 [Labels: implicit-null Exp: 0] 12 ms
1 3192.0.2.10 2 ms

MPLS traceroute® 1A' 5, %15 TPEJL—4(203.0.113.10) & 38 %£PEJL — A (203.0.113.20) D S
TIRILWAAYFRNALSP A EEICEIALEATVS CEfFDHAYET,



NL—ARW., HAPEICEETSHIIC, AAPETOIRILA VRIS IV(P-IP), RSPV RT
RIWAALYFIL—Z(LSRBETHOIRILADYE TEE, & KUPenultimate Hop
Popping(PHP)Z~RL & T,

« RYT0F, B—TY RFECERKEETBDNT 71V VICIRIITHEAEND EZTRL

£Y,

« RYT1UE, 17 ~ 16OTRILADY TEMEERLTHY, A7 BHOMPLSELIE AR TE
£9,

« RV 7°2lF. PHPH Penultimate)l—RICK 2 TRITEThTVSB Z & Z R Timplicit-null’Z 7 R
NZALAALET,

« RYTBF, VE—2OA—R T, TRENDKSIC, BELCERICEELET,

traceroute Tlk, FRIMNA T4 2T DR%E, FECOIZI AR Y F., LSPORHEKT, HR—KE
NTVWEVWIARILBELZE, MPLSEZNDERERFHREThEEA.

PE1
Push 17
{
P1
Swap 17 - 16
13
P2
Pop Tabel
13
PE2 receives pure IP packet

ATY 7 6BUERT—2 7L — ZRIAEL KT,

<#froot>

PE1#

pi ng npls pseudowi re 203.0.113.20 100 source 203.0.113.10

Sending 5, 72-byte MPLS Echos to 203.0.113.20,
timeout is 2 seconds, send interval is 0 msec:

Codes: '!' - success, 'Q' - request not sent, '.' - timeout,

'L'" - Tabeled output interface, 'B' - unlabeled output interface,

'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,

'M' - malformed request, 'm' - unsupported tlvs, 'N' - no Tlabel entry,



'"P' - no rx intf Tabel prot, 'p' - premature termination of LSP,

'R' - transit router, 'I' - unknown upstream index,

'1" - Label switched with FEC change, 'd' - see DDMAP for return code,
'X" - unknown return code, 'x' - return code O

Type escape sequence to abort.

Success rate is 100

percent (5/5), round-trip min/avg/max = 1/1/1 ms
Total Time Elapsed 6 ms

<{froot>

PE2#

pi ng npl s pseudow re 203.0.113.10 100 source 203.0.113. 20

Sending 5, 72-byte MPLS Echos to 203.0.113.10,
timeout is 2 seconds, send interval is 0 msec:

[ |

Codes: '!' - success, 'Q' - request not sent, - timeout,

'L' - Tlabeled output interface, 'B' - unlabeled output interface,

'D' - DS Map mismatch, 'F' - no FEC mapping, 'f' - FEC mismatch,

'M' - malformed request, 'm' - unsupported tlvs, 'N' - no Tlabel entry,
'"P' - no rx intf Tabel prot, 'p' - premature termination of LSP,

'R' - transit router, 'I' - unknown upstream index,

'1" - Label switched with FEC change, 'd' - see DDMAP for return code,
'X" - unknown return code, 'x' - return code 0O

Type escape sequence to abort.

Success rate is 100

percent (5/5), round-trip min/avg/max = 1/1/2 ms
Total Time Elapsed 9 ms

MPLSELIEIHFET—R2 7L —> &k, ping mplslEBETANCKR > TEEICKRIEENET, 4
BAEDpinglERIIL, 77UV RXAL2EFVPLSENLTUE—RNMACEEETZNT, TH

NB3O0—AHIMACT RLANFZEEhAEVO—HIEREEE - EVLANEIZ /N A TRBEN B4
ITHRUREMNE<KYET,

&

et



MPLSE{LLEI#Rping A HIh T E. MPLSKZ 2 AR—NLSPERLERIRINA T4 2 TH
O—ALBEETVE—RPEL—ZBETEELTVWRD L ZBERTEERT, cDHERE., MPLSER
B, FRIVER, BRTCRURBRS T TV INFEEICHELTEY ., UE—RNPENfEESh I
VCOSBELEROAMNT Y RZMBTES L ZRLTVWET,

CORRICEDVT, MPLSOA7 KB RV BRUBMA V7 ZARNTIF v A BETREICEAETT,
RST74Y 00BN ERLEBEVEESEK., EBEBDIMPLSN S AR—RNNATREL, #ik
B#f. VPLSEAEIE, MACS—Z2%, MTUND—EH, BRUCEROEFKZICERZNTT, &
SICAEREDDENTEET,

ChsOREY VDFMEE, ROBZSRLTLEET W,

s IINFZORINFRIVAAL Y F 2T (MPLS)FRIE
« MPLSL 4 ¥2 VPNDERE

« Catalyst 9500 & ISR 4000 OB ® VPLS DE&E

« BGP U+ VT ENPLSOTO_AHIL /—b



https://www.cisco.com/c/en/us/td/docs/switches/lan/catalyst9500/software/release/17-15/configuration_guide/mpls/b_1715_mpls_9500_cg/configuring_virtual___private_lan_service__vpls__and_vpls_bgp_based_autodiscovery.html
https://www.cisco.com/c/en/us/td/docs/switches/lan/catalyst9500/software/release/17-15/configuration_guide/mpls/b_1715_mpls_9500_cg/configuring_virtual___private_lan_service__vpls__and_vpls_bgp_based_autodiscovery.html
https://www.cisco.com/c/en/us/td/docs/switches/lan/catalyst9500/software/release/17-15/configuration_guide/mpls/b_1715_mpls_9500_cg/configuring_virtual___private_lan_service__vpls__and_vpls_bgp_based_autodiscovery.html
https://www.cisco.com/c/en/us/td/docs/routers/asr1000/configuration/guide/chassis/asr1000-software-config-guide/mpls-asr.html
https://www.cisco.com/c/en/us/td/docs/routers/asr1000/configuration/guide/chassis/asr1000-software-config-guide/mpls-asr.html
https://www.cisco.com/c/en/us/td/docs/routers/asr1000/configuration/guide/chassis/asr1000-software-config-guide/mpls-asr.html
https://www.cisco.com/c/en/us/td/docs/routers/asr1000/configuration/guide/chassis/asr1000-software-config-guide/mpls-asr.html
https://www.cisco.com/c/en/us/td/docs/routers/asr1000/configuration/guide/chassis/asr1000-software-config-guide/mpls-asr.html
https://www.cisco.com/c/ja_jp/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ja_jp/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ja_jp/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ja_jp/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ja_jp/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ja_jp/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ja_jp/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ja_jp/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ja_jp/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ja_jp/support/docs/ios-nx-os-software/virtual-private-lan-services-vpls/116121-tech-vpls-bgp-00.html
https://www.cisco.com/c/ja_jp/support/docs/ios-nx-os-software/virtual-private-lan-services-vpls/116121-tech-vpls-bgp-00.html
https://www.cisco.com/c/ja_jp/support/docs/ios-nx-os-software/virtual-private-lan-services-vpls/116121-tech-vpls-bgp-00.html
https://www.cisco.com/c/ja_jp/support/docs/ios-nx-os-software/virtual-private-lan-services-vpls/116121-tech-vpls-bgp-00.html
https://www.cisco.com/c/ja_jp/support/docs/ios-nx-os-software/virtual-private-lan-services-vpls/116121-tech-vpls-bgp-00.html
https://www.cisco.com/c/ja_jp/support/docs/ios-nx-os-software/virtual-private-lan-services-vpls/116121-tech-vpls-bgp-00.html

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,



