v duulld gble IJbods 2 VPN gl oJlzol
w306 Juwds LAN 1Ugl o6 IUblo,s6 £Js 10S
XE

lJpzosslo

s ool [wed il iz ble ol o lzol

SLOW 03] 98596 J s Iy Suys bowé 2 VPN Virtual Private LAN g506 (VPLS) gJs
odugdsegs! J cisco IOS® XE.

IJecbdole IJlul jusé

lJeobdolo



o900 Cisco Lly ooy Jssd pg,98 Lldeslose IJoldss:

o9zso IJ IP 1Jigwlus
&306 Uuwds LAN 1Jgl o6 IUblo,sé pu IUbw @6 2

lJpdoule lJpumwogspd

ouwows Idpedypele 1Uglyo WO o3l Idpwews [Js wyulez Cisco 10S XE.

P luuulc IJPE_.J_Slolu |,J_9|J>o WIS o3l IJpwews pu UlaoJo 1J 092926 WS wSiS6 pgpdso gluoo.
u)lu CPSE |.J|aoJo |.J,ou.uu2_),oo k9$ 0)' |.Jp.J.Uuu) uuLJngu ro.ou.uga (Idu)luDgS) !)l Jluu

e ldotbsbs Jduveodo

Loopback(
203.0.113.20

A—
==l
= aw

— b
VCID 100 ‘/E}/
\—///

Loopback)
203.0.113.10

=

P2

S

CE1 CE2

plolo VPLS

louold VPLS Idoobds s dlod Jdoubesd



ebsle lpuoduld 1Jigble gl oJlzol

|IJ VPLS Cross-connect B 2lJé luvdd wes o lvese 1deduws wuvdd £y poslE.

<#root>
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
————— e e e T et +--
DN pri vfi 100 UP mpls 203.0.113.10:100 DN
UP pri ac V1100:100(Eth VLAN) UP vfi 100 up
UP pri bd 100 UP vfi 100 up
IJglogs 1. olds pu glJé VCIVPLS Lo 6.
<#root>

PE2#

show npls | 2transport vc 100 detai

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

VC status: down

Last error: Local access circuit is not ready for label 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 | abel s are being i nposed because no path exists.



Preferred path:

not configured

<< No explicit traffic engineering path is configured for this pseudowire.

Default path:

no route << No route to the remote 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 Hell o: 203.0.113.20(LDP Id) -> 203.0.113.10, LDP is DOM, 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 | ocal device is advertising the access circuit as hard-down to the rennte PE

Last local PW 1i/f circ status rcvd: No fault
Last Tocal 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 ADJ status rcvd:

None (no renote binding)



<< No adj acency status received fromthe renote peer.

MPLS VC labels: local 16, remote unassigned
Group ID: local n/a, remote unknown
MTU: local 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

op udd louold VPLS Ipeolsd (pey8 VC 100) |Js 21Js 1uwdd. soze Iduwow Isssuvs 1Js
112,98 1Jp9 00!

1.l 892> puwh IJs PE IJegss - Jl sgess 1desze eds puvh 1Js 203.0.113.10 WO 229J
IJoszse (Idpuwl IUISe,las: odl b)ysd). w290 puwl wolde: JI spdu luuile puuly p29d
IJouwess (LSP) J MPLS.

2. 1Bl 19,6 [Jpuwe0396 JJzjo 1Usspdulbs IUJswolds - Je sop louble 159,68
lJpuwwords JJgjw IUdsspedslbs IUJswslds po 203.0.113.20 |Js 203.0.113.10. 903l $95s 1Js
put wubd ouwesle IULosd 1U5lis®s wso pozole PE.

3. Jl 922 sub JJouwesle go wes - ubb)l Jio gduws gpd LDP 1Jp w0386 pglbdé. Jp swp
CESSU o est £u wEd J VC 100. swgs, eds Pseudowire |gls o9zs0 296 0y9) Idwslole
w290 IJogwpsle 1Jpedsé sldogsss eds 2o uwsle.

4. e30 ldogly) - w290 puwly Lolde 9zduwé LDP. Ul s9z> welg, MPLS welo PE IJwgss.

1Jgb96 2. w299 pu dlisy0 1Jpy938 IJpeds.

eJs p9d¢ PE 2s& 8923 Lluw 1deld IJIB el o.s:

<tfroot>

PE2#

show i nterfaces vlan 100 | include up|errors

V1anl100 1is up, line protocol is up , Autostate Disabled
Keepalive not supported

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

0 output errors, 1 interface resets

PE2#



<#froot>

show runni ng-config interface vlan 100

Building configuration...
Current configuration : 72 bytes

interface V1anl00
no ip address
no autostate

xconnect vfi 100

end

lJglb9é 3. wz 98 pu wdysy VFL

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 vfi

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:
V1an100
Pseudo-port interface: pseudowirel00001
Interface Peer Address VC ID S
pseudowirel00002 203.0.113.10 100 Y

edleble jssuwsd

1. VFI 8> IJogvgsd - posd VFI Idpeeds ugil 9zloj Jlgle wozso 2o p)9) Idwslule.

2. 50l 5ls)s 1 ey 8 - VLANT00 séeo wuvdd Lopse ee Bridge-Domain 100 9 VFI.



3. swp wdysu Ideuuo) IU)lsd - swp wpass pgpeoes sliswds (pseudowire100002) welo PE

IJogss B 203.0.113.10 Lpg 8 VC 100.

4. op wpdsu luduwle Uix_éé - 03l 09 Iduwd9d IJp98e WOs wsisé VPLS pegsso IJudlb Jeue

<tfroot>

od)blo ediss pu ldbo¥sé 2.

IUgo96 4. w288 pu lpdluss IUsuosd s luweele PE:

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 is 2, traffic share count is 1

PE2#

ping nmpls 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:

lll LI |

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 label entry,
'P' - no rx intf label 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 8 ms

ltooh Idleuald IJdsluvs pdlod ltool louald LSP go) w9e9d9] MPLS: 1Jl8)9.9
lJyssuwso

Sedu wele ool Uleuald IJBSIuns zos gus welbd MPLS LSP o uout

- SpJdu w9gso gipeé ICMP (Ul swp wussd IJogwess) B Jly 1dggesd sedu lJguesd IJsol
peluing gw) IP.

" Spdu Jegeole 1Judd lehs wozse 256 ICMP Cluwesle Idoze o IP Bl dp sop Sy00 ks
LUV PSO.

seds Ideduw: soedd ool louald MPLS IPV4 oo pwess wslole MPLS IJWeds o bysd
S0 IJzipd o 1wl 1U3s sop orasd Idogupss ldso. 903l suopu ol SJs:

TOp wueswe ldoumesle suysseol wubdd Lorgse.
- eldle LFIB pouluw 9 Os JJ glogs.
- sepd puwly LSP 1J iled.

IJglo9s 5. 1Jewz 99 pu woed IJozssd poess Idwsesdedle (MPLS) 9¢,9w999d LDP W 1z e
lhssuus:

<ffroot>

PE2#

show npl 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

s&ue 03l llpy pedsele eduws gpd prlsrs J LDP wsu ldeszo Idpeds (PE2) slUlG,lu IJwgss.
Sop 92 Jd 2dd Vs Iz wlJevuosd.



oEHsY IJubs): o

p&)S LDP IJulbs,) | 203.0.113.10:0 | pg, p9zo LDP JJubs) IJwgss. suvs) 0 1Js
euwlzs ldowess lJIe,luoso eds puwess IJuble |Jiuu|uu§. 03l g156 09 gu9ly
IUlgweszle 1Jgloe oldeszo Idwgss.

LDP IJezJs | 203.0.113.20:0 | pg,d p9zo LDP JJpeyzo IJpzds (PE2). o3l 09 glyo gusly
IJluweele J PE2.

pE}iSpLL athuélT(:P:

louold TCP | 203.0.113.10.646 - 203.0.113.20.3901 | TCP gJuwo suvweed J LDP loolJ.
Suvwgde IJubs) IJogss (203.0.113.10) o095 LDP 646 [Jpg 599 263l 9suweéspe IJe9zo
lJpeds (203.0.113.20) IJe w93 [Je9§e 39001, suwwgse LDP )90999d TCP Jugjse
IJeduodle 1Uesess.

elJo eduwé Idgpd:

1218 | 1os | oS ws uves 129,56 B 2lds cubgsdss: bs 19,6 pdoeds ILII0 9o pd.
MSGS Sent/RCVD | 16/15 | £35> ,uwlisd LDP IJes e Luwldel (16) soddsol (15) pws
louvle 1Us9,6. 9swopu 3JY ,uwlisd keepalives. gogssule lJogwpessd: 9y uwlisd LDP
IJig)s.

93 |- | subsy IJs suoe wojse ldouwess. seus w393 IJuslule sy Ipsgse Ssol
wubdd colids o 1dubs) s@9p wogise ldouwesle eds PE2 590 o sbdo PE2 3JY
wuvdd uoyse. 03l 09 Idgog IUlV el os J LDP.

98w IJogugsd 1 00:02:15 | wsle Ideduwé 1Je pd Jpss 38s8wsu 9 15 oluss.

puoly ool LDP:

IJb, 5 25GIgE1/0/3 | £09le IP J Sre: 192.0.2.9 | sop odds pozwl wldldouuld 1Jioul gus
(puwess IJLoulb) pu IJobs) eds 1J9lzoé 2FiveGIgE1/0/3 Leusly IP IJpe 03, 192.0.2.9.
Subsy 03l [Js 1o 1Jeszosu pouadle puluiné eds odo Islzos.

IJuwdle 1Jpuweosad | 203.0.113.20 - 203.0.113.10. w il glod | w923 ozl JIdould
03B (ppod) wsuw IJeszo IUpeds (203.0.113.20) olJig)lo IJwgss (203.0.113.10).

lJevlossu IJpyowbs wpeg o LDP IJobs,):

Ieolsso IJayoubs ldolbs, | 203.0.113.10, 192.0.2.6. 192.0.2.9 | §lses £olsse P
IJos ledo gwol IJubs) IUwess vy suwlisd guslo LDP. ¢ eéd 030 IUslzole eds Ideszo
lJogso.

IJ21096 5.1 ©288 pu ldeuwl p2od IJeuwess 1JElue o MPLS |Js olbbs, VPLS IJogss

<#root>

PE2#

show npls 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 npl s | dp bindings 203.0.113.10 32

Tib entry: 203.0.113.10/32, rev 69
Tocal binding: label: 25
remote binding: Tsr: 203.0.113.10:0,

I abel : inmp-null

sodds PE2 IMP-NULL pulu,6 e PET. ro-;':a|_9_)'| e lIdowpss Idposoe su)y P29 P1.
Suvs) 03l lds gJuws LDP rog.9L§_9)6 l9 pudJod Vs wdysu MPLS s PE2 9 P2.

121096 5.2 0288 pu pedple IUgbys IJoldss pu gl oS I.Ji_9|roJ lJp9>p06:

show mpls neighbor Idp -
e 229d lebs wogso MPLS »

<#root>
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

lJpdlebd 1, issums6

lJouwess lJpedsé: None | Jp s@p P2 coguosue ouwpssd pedss Jodo lJulss. »

IJouwess 1duol,s: Jl ouwess | Jp sop cudss Ls godss cumess. *

JI w9g> 9lgos Lolsyé |_9 lJglogo IJoldsé | swp ldogled pe ldobiss Jel Jg Jlue ppdedsd o
cedsl - Jl cpaw ls lelé wozso wes PET.



<ffroot>

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

lJpdlzbs | issumssd

Jlsopoe P2 uogly, puluiy pe PE1(203.0.113.10). 9p0 IJposde 1o szae 3Jd. ooyl Jig
P1 s8¢ vsu P29 PE1 O IUbyosdszs!: P2 puw9sd g0 2096 019, w29sd Idouwess
vloglo P1igldos w@gpe wes 3Jdd wlghé wogsool |IJs PET.

Bspd LDP 1JglLoé o P2 os 198.51.100.2:0 | P2 s wegse 198.51.100.2 Jpg ;8 pozo LDP
IJgle wor 9dsuw 203.0.113.10. 9,08 3J. JI s5lJ 203.0.113.10 pdocl gds IJlguezle 10
ISUUwe BS 2298 webus Vs IJeszso.

1Jgbgs 6. ©288 pu IJpuwly IJs gwslo luwezle PE IJogss:

<{froot>

P2#



show ip 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

lJo,b

ewdlu IP pd),) - wp wdssu gusly IP 203.0.113.10 ¢Js P2 (Loopback10) 9 PE11.
(Loopback0). ppl s955 IJs 229¢ wegbuo Vs peld MPLS.

webuo IJeggsoe - s89p P2 voowse 203.0.113.10/32 Jpuwly pouod (puwl9s bblss 0).2.
pel sebos 1Jl9dsss eds s puwly sop cedeo pu IGP 9lUss wp lugilde wsluwbs PET.

BUud LSP - ub,l Jig, P2 Seowy Idubss pedsds ppdsl WOluo Jl s89p wutguosu03.
Cuwpess uldd J 203.0.113.10/32 |Js PE2 Iy Il Jlo guol.

oio§J VPLS - 5958 &8lo ouwpesd uldd uoldes pu P2 |Js pug PE2 pu lugile LSP |Js4.
PE1. suwsed J3dIo Jl spdu wdssu puwl) v dd VPLS Pseudowire.

ope luogole logold VPLS Idoobds sddo Jl wees 2yI6 09,
wslule pgdyyws

ozl pu ouvesd VPLS J Catalyst 9000 Series

ebole luweduldd 1Jigble gl alzol

IJeo9s 1. ol po o 1Jphs 1Jpssds B 2lds wubgsd.
olds py Loz ldpgdelo:



<#root>

<tfroot>

Local intf

VFI 100

eldé VFI 9o IJogbgsd »
Swp v 9lzod IJpwedse 1Ujlisds *
Sup e EWlu IJubs) 98,8 VC IJoese

PE2#

show npls | 2transport vc

Local circuit Dest address VvC ID Status
vTfi 203.0.113.10 100 upP
PE2#

show npls | 2transport vc 100 det ai

Local interface:

VFI 100 vfi up

Interworking type is Ethernet

Destinati on 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, last 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 local 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: local 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 0
transit byte totals: receive 0, send 0
transit packet drops: receive 0, seq error 0, send 0O

2lJs VFI | Jdigdss | VFI 3> IJeupvésd eds 1dzols 1Jpzdss.

£09lo 1Jszo6 [ 203.0.113.10 | pg,8 pozo PE IJogss (suslo luveozle PEY).

08,8 VC | 100 | pg,8 1dskis,6 1dblo,sé Joso IJpops 1U5lisds. szw ldpbluds eds JJ po
e9zole PE.

2lJs VC | JJigds | 5lisWd gpdslos Wb, Jl suvs) JJ po buwld IUlusble IJeeds
9ldogss [Js 929> Igble.

odsw IJouwpsle 1Uewd 900 {17 16} | pdsuw MPLS eoliss lJouupss IUpwd 900 eds
IJzipe IJos eagd Iduved IJeisS. Label 17 os wuwpssd IJodd (Bhes) IJpuveésed



JJsuosd IJs PE IJogss vy pyd MPLS. Label 16 os o uwpesé VC (3lgdsd) IJpuwegspd
Jozsss Idpdw 1Jejswd Ws PE IJogss.

lJuwdle [Jpuweo>09 | 203.0.113.20 - 203.0.113.10. wp s> LDP | Slowsw eJuwb gpd °
LDP IJpuweo396 s PE2 (p2ds) 9 PET (wgss) soubésdol.

O pSo pedso | 16 | ogwpess VC Idpguou06 oo Gwd PE2 Joso 1Jpopes 1Ujlisws.
Suvwedpe PE (PE1) IJogss 030 ldogwess sus bhuwld 2yJé py9) Iduslule |Us PE2.
lJouwess eu wed | 16 ] edles VC IdpsJu guol wyluwlos PET Jodo Idp v dJds IJjlis96.
S92 PE2 030 IJouwpss (IJouwpso 1U51EJs0) eus Luwld 296 1Jey9, |Js PET.

op !Juu|J JVCY MAC | 1 | |)uu.J PE2 Ju.u|.J6 UVCY MAC l-JgS PE |.Jg_;&.§). Sop !uuQé)'p o3|
Jod)sg eolod eulsso MAC Ces wéss) Idpeblb.

op oJds wwee MAC | 0] Jp sop odds ls suwlisd uvee po MAC po PE Idugso.

leuolissle VC | Jl oges eyds o9, oo lehé wozsool Bs bs pu ldlozlosy (Luwld: 0.
luvedle: 0).

81096 2. 588w 1Jpy 83 slis 6 (Uvubs L) suee.

olds po o 9lzod ¢b lUloold 88> IJogvgsd 9lge,ue wuvedsé VLAN IJoeszé.
IJozdd pu lduozs:
lJSbLo W glds up/up e

|J VLAN §Joyb= p& IJVPLS g, pzld uwpee suuvbo gds Idyuobs -
Jlsope vudse uvwdo VLAN lg 2o 0l L9luwbs o)y9u9ded IJuiveyo 1dped,e06 (STP)

<#root>
PE2#
show interfaces twentyFi veG gE 1/0/2 status
Port Name Status Vlan DupTex 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 in spanning tree forwarding state and not pruned
Twel/0/2 100

11096 3. 028 pu leeslo uvwds VLAN Cezld Izuw.
£ds 1Jplss 208156 9000 pg Luobs ouvdsd (pl pu EVC). 1J VLAN soués Juo gbbo |Js
lJzuw peld.

oldso:

IJ VLAN s8eu0 pg Idzum peld £0 bysd 1Jgos Viils g0y cuvdsd.
SubS) wdssu eeld Ideuw) IJs VR duozse.

<tfroot>

PE2#

show runni ng-config interface vl an100

Building configuration...

Current configuration : 72 bytes
I

interface V1anl100
no ip address

xconnect vfi 100

lJgb9o 4. 0299 pu pEy96 gu9ly MAC.

olds pu luo sop IJog,d eds gulsse MAC o0 JJ pu ks, 1,8 8le 1pedss 9g ble 1Jg 5 0
EU >

IJozdd pu lduozs:

wp wedp guslu MAC Idpeds CET gds 9lzod eb IUloold.
Swpe lJog)d gds guglo MAC IJwgss CE2 gds 9lzoos IJpdule 1Jjlisds. e



Bl de swpe ldog) gds gulssy MAC gds 1UBlses [Jjliswe:

Jsop odis s 1des9) po PEIJogs>. »
Sew9s PEIJogss eds puvdds wdosu weug do 1Jpy9) pu Ibeld 1Usgrd IJuplbss.
Je sope lélo peld ldeuw) wuvdd worzse wilzed IdeuvdJs.

Bl de sop ldog)d eds golasu MAC gds b IUlouald I pzds:

Jlsouwd IJeols CE 2,36 p)9) gds U Js VLAN IJpogdes.
IJ VLAN O 2lJo spug 9 £s) uuivb eds Iduvobs §ho.

<tfroot>

PE2#

show mac address-table vlian 100

Mac Address Table

Vlan 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.

lJ¢lb9o 5. IJwz 9l pu 2ldsé w)y9wsded Iduiveyo lJpwwd,go (STP).

sedo 1o $@se wi9esdsd IJuvers Ideodres (STP) b, uvwds VLAN gdis slzos ¢lo
IUlouoldosldos wpoe 2096 pig) Idoslule pu 529d peld [Jzuw,.

IJozdd pu lduozs:

Cpud3 gb IJlouold Vs glds elbs wozsoe Juvwdo VLAN IJpdo,u6 wezld zuvy VPLS
e Jsuw S elds ehoy Iy wele 1y wedp

I3l o w)9waded Iduiveyo IJpwd,e6 (STP) spug lJpuds:

- oed8d 19J986 w9999 1duivz)s Ideed,e6 (STP) Iy cdJuds Ipodds
leool) odssy puds b Ul uold Jpuuds 2luds wy9e9dsd Iduivg)o Idpos, g0 (STP) (131 Jly



<{froot>

<{froot>

Local

5J9 poluwel JJpglob)

PE2#

show spanni ng-tree vlan 100

VLAN0100

Spanning tree enabled protocol rstp

Root ID Priority 32868

Address cc7f.76b7.51c0

This bridge 1is 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

1J2bss 6. 0288 pu pdrw cuwesle MPLS 9wl lgl>s 1Joszso.
olds oo Byuo IJouwpsle 1duozses 5p0 LTS8 puwl) lehd IJeszso.

IJozdd pu lduozs:

92> wuwpsé Lolsye Loldes (Jsuw No Label s None)
lJslzod IJuol>,6 9ldudsé IJeldss yogseoly °

o0 puwly PE2 1Us puwly LSP P2:

PE2#

show npl s forwardi ng-table 203.0.113.10 32

Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
22

17



203.0.113.10/32 810 Twel/0/3

192.0.2.9

<< For the transport path to the renote PEl | oopback, the inposed outgoing |label is 17. The router at 1¢

puub LSP U P2 |Ju5 P1:

<tfroot>

P2#

show npl s forwardi ng-table 203.0.113.10 32

Local Outgoing Prefix Bytes Label Outgoing Next Hop
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 |label is 16. The router at 192.0.2.5 assigned this val ue ¢

U PuUb P1 |.J§ Pu“') PE1 LSP:

<tfroot>

P1#

show npl s forwardi ng-table 203.0.113.10 32



Local Outgoing Prefix Bytes Label Outgoing Next Hop

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 forwardi ng the packet to the next hop. This confirnms that the next hop

U PuUb P1 |.J§ Pu“') PE1 LSP:

<tfroot>

PE1#

show npl s forwardi ng-table 203.0.113.10 32

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

oldss puwh) lJogupess:

lowoobl Ids o3l IJIE)le sldeésele Iduwle8é oo PE2 9 P2: sdgu IJpuwly 1IUYlpd peod IJowessd
ou PE2 |Js PE1 o9:

[PE2] Packet Teaves with Tabel stack: | 17 | (transport label)
[P2] Receives Tabel 17, swaps to 16: | 16 | (transport 1abe1;
[P1] Receives label 16, pops label: | IP | (pure IP packet;

[PE1] Receives pure IP packet - local de]iver;



gl wroly 2y)Js p)9, VPLS Lo ds LSP odo: wepd IJzips pdbuw 39 edlposy (IJuldd -
ouwesé VO)

[PE2] Packet Teaves with Tabel stack: | 17 | 16 | (transport + VC Tlabel)

{

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

[P1] Receives Tabel 16, pops label: | 16 | (VC Tabel only)

{

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

lJsub

sJ90 LSP 1J¢lLo wodd MPLS oo PE2 JUs PE1 B> IJogugsd 1Jdled 950p wypeo wuvdd
LPLST Ew 2pSE Ipszole B Idpuwh. Idepdo gpdss Luwld lubble VPLS 1Ujks 86, pg
ool Iouwesle 1Upedss 9ldugsss 9ese IJIuJIE go lsé izble.

9pe 3JIe Jl wop elrs wozse Is 9y IJpuwetse e 1U9226 IUslis 86 eds Isgpe pu luuble
puwe9s Idozde wlddled. 9031 s99s 1o Idpuvdds wde ¢z ublyd lubhlo MPLS 11wl gusd
9lJjlis96 - wedssl Vs b6 slis)o 1dey 99 eJs pozo 9les l9 JJI pozole PE

IJezdd po wubgsd VPLS Jdeggoele

ebole luweduldd 1Jigble gl aJlzol

IJglogs 1. olds pu glJé VCIVPLS Lo 6.
olds py Loz dpgdelo:

<tfroot>

PE1#

show npl s | 2transport vc



Local intf Local circuit Dest address VvC ID Status

VFI 100 vfi 203.0.113.20 100 up

<{froot>

PE1#

show npls | 2transport vc 100 det ai

Local interface: VFI 100 vfi up

Interworking type 1is 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 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, renpte 16



Group ID: local 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 0O
transit byte totals: receive 27552, send 0
transit packet drops: receive 0, seq error 0, send 0O

2lJs VFI | JJigds | VI 8o IJegugsd eds PE1.

eu9lu 1J9zos | 203.0.113.20 | g, p9zo PE IJwgss (uslo luvezle PE2).

&) VC | 100 | pg,y8 IUsks,6 1Ubloyss Jodo 1Jeopes IJjlis9s. wobled odo 1J9ses eds
JJI p9ogolw PE.

2lJs VC | JJigdss | 5lsd gpdslos B9, Jl suivsy IJ po buwld Idlusble 1dpeds
sldogss 1Js 9295 Iz ble.

lJ9lzoo Idpedso | VFI 100 | pesd lgle Idegzse IUbloys Idpeds [dpde,o wosl Idpdes
IJejss.

pdw Idpduodle [Jpw,9,06 | {19 16} | pdsw MPLS wuliss IJouwpssd [Jped,9,0 eJs
IJeie Idos wgd Iduved 1Jeiswd. Label 19 os o wpesd IJuldd (Bhes) IJpuvwgspo
JJoo9d IJs PE2 ey Jo MPLS. Label 16 os wwpesé VC (51gJso) IJpuwwgsps Jogsss
lJedd 1dpjsd s PE2.

IJuwdle IJpuweesdd | 203.0.113.10 - 203.0.113.20. wp jsl>6 LDP | olgusuy eduwé &pJ
LDP IJpuww0396 o0 PET (peds) IJs PE2 (wgs>) sogigsdol.

Ouwp S8 pedss | 16 | oumpss perd V6 1Jpg)s (VC) IJpeuouos pu $od PET Jodo
lJpops IJjlis96. suwwgspe PE2 oo IJouwpss (IJogwess 1Us1EJss) eus bLuvld 2596 095
lJoslole |Js PET.

op Luwld uvgw MAC | 0 | PE1 Jp Syuwd ls suwlisd uvew MAC |Jss PE2.

e odids uwew MAC | 1| PE1 @9 oJdBs huwldé uwze MAC oy PE2. suis) 3JdY IJds I
PE2 Juo> wgss)l Ws ldpglb gbde PE1 Jow,)sé 239d gusglo MAC 1Ugluo wo Jpg )
956 1Je9)> (VFI) o3l.

lewolssle VO | 1dgje 1Jelo,6 1Jpuwedes | 336 | 336 wp luwedle 2ip po PE2 gJs oo
lJzjpeo 1Jjliswe.

slo vlse IJudd IJos op oddsol | 27552 | we luwedle 27552 Llsw pu



IJ¢l>0 bo,l; PE2.

e IJodd IUesuwds [0 | Jp sop buwld 186 25p oo PE11Us 1dpgio 1Jpissd
ologlo PE2.
spdle olse lJodd 1deyunds | 0| Jp swp buwld spole Idolse [Js PE2.

IJglo96 2. 0288 pu wdisu peld Izuw 9829 swo.

olds oo o peld IJzuws sewss eds IJigole IJuoeseso (9lzos posd 1206 Slduuwg).
<#root>

PE1#

show runni ng-config interface TenG gabitEthernet0/0/5

Building configuration...

Current configuration : 174 bytes
!

interface TenG gabit Et hernet0/0/5

no ip address

servi ce instance 100 et hernet

encapsul ati on dot1q 100

rewrite ingress tag pop 1 symmetric

bri dge-domai 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-CUIM
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored

0 output errors, 0 collisions, 1 interface resets

IJgbbgs 3. celdd pu p&96 gu9lu MAC.

AR U [P Swp ldog) gds gulssy MAC oo JJ pu slis)o 1deydBle ldeedss 9gble IUg o

<tfroot>

Eu &>

PE1#

show bri dge-donai 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

peld IJzuw) 0o s> IJoybgsd 9y Esle gulasu MAC lJes wp lJogy gdsol o9
IJoluosd IUluwlguss. suvs) 3Jd €16 |Us £3p p8)96 2yIJ6 1Up)9) wed 19 puvdJo WO
oessu lJgsrpos 1 egbo Idogzse WS pdlu pl wsu 1J9lzos IJpedss: 9pzld IJzuwy 9y do VFI

<#root>

lJogso6.

lJgbgss 4. 588w IJ VFI o jvdsd:



PE1#

show runni ng-config | section vfi

12 vfi 100 manual
vpn id 100
bridge-domain 100
neighbor 203.0.113.20 encapsulation mpls

lJglb9sé 5. vz 89 pu puwh w9d MPLS.
Ip vlple ldozdl Iduvsse o bysy buvld MPLS traceroute |Js guslo [Jluwesele IJogss.

<#root>

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 1is 2 seconds

lll LI |

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 Tabel entry,
'P' - no rx intf label 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 0

Type escape sequence to abort.

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

L 1 192.0.2.2 MRU 1500 [Labels: 16 Exp: 0] 96 ms

L 2 192.0.2.6 MRU 1500 [Labels: implicit-null Exp: 0] 12 ms
1 3 192.0.2.10 2 ms

S99 [@)lz MPLS traceroute wogle louble puwl) pead IJouwpssd (LSP) wsu poze PE [Jpuos)
(203.0.113.10) 9090 PE lJ9zoé (203.0.113.20).

Sws IJoooe Sy IJogwess B IUpsgd PE: g pdsle cossd IJogupss o) pozole peod
IJouwess IJglo,s (LSRs). sldubs Idpuw e s pu lUebss Yod God IUsuesd IJs 1deese PE.

9eJs 9o IJuprso:



oubs) IJglbgs 0 1ds o ldouwess 17 sop B)uool Jzuds 1p)9) 1Je9z06 |Js FEC IJosds.
ogHue IJgbes 1 gpdss oobd lJogwess oo 17 |Js 16. 099506 [glbo w9zso MPLS oo ¢JIJ
IJ o).

ogdu 1Jgb9s 2 £u Gsed eldss Lopuss: wubs) [Js 1uo sop cudss PHP Llgwls
lJesze Sod IJuolss.

woed Iebss 3 wuelz [s IUgzoes: suihy [dsel wsluwles ™" Jgs 1dele.

JI s 99, traceroute ClJloJIg o I..s e sy uwosd Jlgls wygso MPLS pod Loolble
IJouwess [Jpd 8956 19 g30 whblou@ FEC Ig Juole LSP IUgwlo @ Jlslue I9 gpdsle ldouwess s
|Jp>&9p6.

PE1

Push 17

{

P1

Swap 17 - 16

{

P2

Pop label

{

PE2 receives pure IP packet

1J¢1b906 6. 1Joz 99 pu uozd puwwss wslule 1Jedwd 1Jessus.

<#root>

PE1#

pi ng npl s 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:

lll LI |

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 Tabel entry,
'P' - no rx intf label 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 0

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 pseudowi 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' - 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 Tabel entry,
'P' - no rx intf label 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

v

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

Swp lJozdd pu puvuss wslule MPLS Pseudowire wogle w9luwlbé 12ool, Ping MPLS
Pseudowire. 9ulb)l Jugle gpdso ltooh IJlouold 1J5liss 9ogde peld Idzuwy MAC Cess pu
eJIJ VPLS. Gpu Idbze I odsy 1dpundJs eds slis,6 1dpr 88 Ieeds 19 pusly lelé wozso
VLAN 2o Jl swp ldog)w gds guslo MAC 1Jeeds 1Jpw9Se.

lJsoub

s 2ol louold MPLS Pseudowire 1Jolze sJs ouvésd sslub ouupsle wdd LSP 9
Pseudowire 1Jjlisw8é wsw p9zole PE Ipedsé sldugsss. wuvsy lJuoses IJs 1o lelhs oozso
MPLS 9558 IJouwess shuwld luvble IJuese 105ks s wgpd wuvdd wozse 9lu PE IJwgss
8>y eJs peldzs 2ip OAM 1U5lis 6 Jpg 0 Bisé 1Jpg)s (VC) IUppss.

uule gds 030 IJuwszd: Swo9 I lJousé ldogoss IJiquuu§6 sldous IJozess 1Jejsw9s



2lojs JJgpd. 3l luwepre publdd 296 1dps9) Sspdu lu euds Idpiss pu ldozdsdle eds
lJ>9lis) 1Jpy980 9 wded lels wozso VPLS 9ogdpe MAC glowl d MTU sldleold IJ,?gao IJs
CE wsJl pos puwly 68 MPLS 1Jiuluis.

Jeis> pu ldpedyple 29d 0o ldpgosele: lze:

odosy wzesd o Sé pugdd o9 gdelle »
wdosy, MPLS Layer 2 VPNs -
oJdosey VPLS Lsy Cat9500 9ISR4AK

VPLS lplo6 80,56 29 Liwl] llyle, BGP


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/ar_ae/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ar_ae/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ar_ae/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
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https://www.cisco.com/c/ar_ae/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ar_ae/support/docs/ip/internet-protocol-ip/215279-configuring-vpls-between-cat9500-and-isr.html
https://www.cisco.com/c/ar_ae/support/docs/ios-nx-os-software/virtual-private-lan-services-vpls/116121-tech-vpls-bgp-00.html
https://www.cisco.com/c/ar_ae/support/docs/ios-nx-os-software/virtual-private-lan-services-vpls/116121-tech-vpls-bgp-00.html
https://www.cisco.com/c/ar_ae/support/docs/ios-nx-os-software/virtual-private-lan-services-vpls/116121-tech-vpls-bgp-00.html
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