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Mol o 7|x| 2bAH BEE F VPLS WAt ¢4Z0| SEHE 4EHRILICE.

<{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

1EHA|. &8 VC/IVPLS HEHE 2fIgfLC.

<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

VPLS At 24Z4(VC ID 100)0| Ct2 AEfZ HMEE[JSLICH 22 el oo 22 27of 7[2l

rlo

1. &4 PEO] CHEt B2 815 - EtE{0f 2t & E|0|E 2] 203.0.113.100 CHEt B2} igLICHZ|
B 2 B2 I8). /&8 W27l 2™ MPLS LSP(label-switched path)& MHE& 4 i&LICt
2. CH4F LDP MlA10| CHR2 EIQA& LICH CHAF LDP Al44(203.0.113.20~203.0.113.10) 0] AR E|X| 29k
&LICt O|Z H| 5t PE 2t E{ Ztoll R AL 2t0fod 2tEI0| w & E|X| ef & LIC.
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S| K| §f & LICH pseudowires 27 2 2174 gi|lo|£ gio| ERlElg MEE £+ uial—ltr
4. KM 18 - 858 A2 U LDP M4M0| glom 74 PEO] CHeF MPLS QI17dAd0| gigLct

2CHH. EZ 4 3|2 E SlgLict.

VC7} SEHE PEL| 4

<tfroot>

PE2#

show i nterfaces vlan 100 | include up|errors

V1anl00 is up, Tine protocol is up , Autostate Disabled
Keepalive not supported

0 input errors, 0 CRC, 0 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

3EA|. VFI ZI|zefol Mg & lgfLct

<{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
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1.VFI7} 385 & - 24 VFI QIAEHA T} &M MElo|H Eci=ES MY E &H|7F ZA&LICH
2. 947 3|27} HFQIE E|A&LICE VIan1000| E2|X| =M@l 100 L VFIQF 2HIE2 A A2 K0 &

L|CF.
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<{froot>

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 Twent yFi veG gE1/ 0/ 3

Route metric is 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:

[ |

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 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

EZ Pingt MPLS LSP Ping H|1: &2 %



EF ping2 MPLS LSP7t SEHEl 0= CHSt 22 olfE H3e + J&Lich
-SHMX|7HIPE Sl Y & 7tsEt A2 ICMP IHA2 IP 2t E(EI0IE 29|E0| of)E = U
&Lt

-ERZ 2t E= dllo|Z0| XIEE[X| i 2 B2 IP ZE[E AH835t04 ICMP IiZ! g TEE = AU&
LICF.

2 ping mpls ipv4= THZI0| B|0|E ™E B2 E SIS ZFAIstod A MPLS HIOIE| &
olg ABFLICt o|F A 5t ChSat 22 ol™o| U&Lch

I

5EtA|. Zo{oiM MPLS 2! LDPE EelghL|ct.

<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

o|FH2 =zAH et

SEI(PE2)2 17 To] 7ol LDP Lol M4 HEE MBsich E2o| 2t -
=of ChaH XHMI3] AT

gLk,

- II|0{ID:
1|04 LDP Ident | 203.0.113.10:0 | 423 I|0{Q| LDP 2I*E{ ID :02 7|&
27t LIEPHLICH et ™o 2 479 Bl RE{o| R e FAQIL|CH.
Z2Z LDP Ident | 203.0.113.20:0 | 24 B} E{(PE2)2| LDP 2t H ID. YHtXo 2 pPE29| £

Iu x=AQlLCE

M

& ©A Blols



« TCP MM HE:
TCP 2474 |203.0.113.10.646 - 203.0.113.20.39001 | LDP S &l0i| At8 E|l= TCP Ml LCt,
74 1|04(203.0.113.10)= & YZ4ZI LDP ZE 6462 AIEstD 24 Bt H
(203.0.113.20)= YAl ZE 390012 AtESELICH LDP= 2HHZQl B|o|E HIZE 25H
TCPE AtSEfLIC

o MM &FEN:
AEH | 2] | LDP M[MO| 2t S o EHILICH &, MA0| 26| ™[ &S FLct
HEH AR/ HE | 16/15 | MMHO| ™ E F HESE|HLH(16) =4I El(15) LDP HIA|X| &=
017|04|= keepalive, til0|& OHE ! 7|E} LDP MIA|X[7¢ Z&EL|Ct
CHRAER! |- | dlo|Z tix 2 =& LtEFHLICH Downstream Unsolicited= |07t PE201| 2|
O|EE HA|Mo=z QM5tX| ot HjZ &2 o|O|giLict. o|= LDPL| 7|2 2ElL|C}
7Hs AlZH| 00:02:15 | MIMO| 28 15% SO &S E|i&LCH

- LDP M AA:
25GigE1/0/3 | A4 IP F4:192.0.2.9 | 7|12 ZAM(Z!3 &) hello7} QIE{m|0|A
TwentyFiveGigE1/0/32] I|0{0fl M =AIE|H AA IP FAE 192.0.2.9QLICH Ol F EHH
7t o| QlE{H|o|A 0] EH A2 E|0] USS LIEFEALICE
CH&F &2 | 203.0.113.20 - 203.0.113.10, HE|E, T{A|E | 2Z B} E{(203.0.113.20)2 4
1|04(203.0.113.10) AtO|oi| CHef ZHAH (= &) hello7t U&LICH.

- I|0{ LDP IDENTO{ HIQIHE F4:

m|ofoil HIQIZEl =4 | 203.0.113.10, 192.0.2.6, 192.0.2.9 | ¥ 1m|0{7} LDP A HIAIX|E
Sl 228 IP F4A SFULICE ol ¥4 2tREQ| QIE{H|O|AE LIEHALICE

5.1EH7A| 2473 vPLS I|o4of CHEF MPLS gflo|g et B=E =0l

<#root>

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 I 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



PE2E= P2 2 P12 S5l of & Blo|2 ZAZ2E ?3/510d PE1ZEE E imp-null2 £
4

= PE22} P2 ALO|0f LDP MM EE= MPLS ZAI[zi|o|M X7t g2

52CHH M3 E BE2 A&SH0q next-hop HE

» show mpls ldp neighbor
« mpls TE HO|E EA|

<tfroot>

P2#

show npl s forwardi ng-table 203.0.113. 10

LHEHHLICE.

AlgrLict o

Next Hop

S 2 MElElH PE122| T

Local Outgoing Prefix Bytes Label Outgoing
Label Label or Tunnel Id Switched interface
None No Label 203.0.113.10/32 0
zQ g
- 2Z d0|Z: giZ | P20l o]l MF Aol CHEt 24 Bi|o|E 0| & F E|X| k&Lt
- 2& olo|=: Bilo|E g | |§ 40| =& E[X| et & L Ct.
o HAMOIEHHO|AEECHE & HE | IFAMI EHAM AR8
=ho| g5t K| 2f& L Ct.
<#root>
P2#

show nmpls | 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

Addresses bound to peer LDP Ident:
203.0.113.20 192.0.2.10

: 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
zo ma

« P2 PE1(203.0.113.10)2 =& LDP QI Mg 74 K|X| s*ﬁLIEP Ol= P10| EEEX[9| P22}
PE1 AtO|of| & F5t7| M2 7hsELICH P2= P1SR &5t 20|28 A9E ECfEES HY
5tH, P12 0|2 PE12 MEghLCt

« P29/ LDP F&AE 198.51.100.2:0LIC}. | P2= 203.0.113.100] OfL|2} 198.51.100.2E LDP

2 2E| IDE AF2EFL|CH a2t 203.0.113.102 04315| F=Z Ei100f A E|0] QIS Bt E
== doZict.

6Er7l HA PE R Z & FA0f CHet Z2E FQELICH

<{froot>

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 is 0, traffic share count is 1
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. EFRE &= - P2 203.0.113.10/328 A4E A= (&l HEl 0)2 MX|stH, Ol= PE10] Al

a8t IGP 8te ZRECH MBI
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<ffroot>

PE2#

show npls | 2transport vc

Local intf Local circuit Dest address vC ID Status



VFI 100 vfi 203.0.113.10 100 up

<{froot>

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, 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: 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

« VFI &Ef | |2 | VFIZ} 2Z C|HtO|A0A 2 S FILICH.

« CHA 4 1203.0.113.10 | &4 PE 2t 2E| ID(PE1 Rz & FA)QIL|C}

« VCID|100 | Of oA} HiAdo| 7t&h 3|2 AIMEXIRILICH & PE 2HRE{0|AM YL X[SHOF B LICE.

« VC #El | }I2 | pseudowire7 & SULICH 2ZH LU HA LS ZF 77 QIS S LIEHH
L|Ct.

- XI’8E 2llolE £&® {17 16} | pseudowireZ2 £0{2 = {70 MEEl F &i|0|2 MPLS & &{¢]
LIC}. Label 172 MPLS Z0{& &3l ¥z PEO] ¢1Z5tE Ol AF8El= ™S 20|18 (1% )L
Ct. 2t 162 2 PEOA 2|AL 2t0[0{E AlHE5t7| 2|5 AFE &= VC 2HE(LH S )olct.

-« CH4 &2 |203.0.113.20 - 203.0.113.10, LDP & & | PE2(2Z)2t PE1(®Z3) AtO|Q| CHA
LDP AM|Mo| ™| =HS&LCH.

- EZ 2|0[2 | 16| Ol QAL B0l CHEH PE20{ A &
PE20] EcfEg 2 [ O] 2l|o|2 2 AFSELICH |
= ve tlo|2lLIct. PE2E PE10l EfEIE ™
L|Ct.

et vC Blo|E LI ¥4 PE(PET)=
6 | PE10{lA Of o|At 2+0[o{od| CHaH &1
g [ o| Zllo|E (L= tllolE)E XIEE

— on

Of

1| PE20I| A 2474 PEOI MAC H3| HIAIX| 17HE Ef&LICH Ol EER
x| #HE8 & MAC F4 El|o|E& Ed{AlstE ol AHSE LT
« MAC H3| = 41F | 0| 24 PEOIAM £ 41EI MAC 2|5 HIAIX[7F gi& LT
« VC&H |0l d ¥z EafEo| MEE|X| E&LICHELZ]: 0, =41 0).

2EH7|. 4 3[2(EEHZA QE{H0]&) HEHE =felgtLch

EP3 QEmo|AT} 2tF 0| SHHE VLANTH A 0] Q=X| &lgfL|ct
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o

g =HEILICH

o QUE{H O|A 7} up/up AEHRILICE
« VPLS EE[X| =H 1t AZE VLANO| EF I 0| HE L
« VLAN2 STPO| o|alf M2|Z|7HL} RHEHE|X| eE&L|CH
<#root>
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
Encapsulation Status Native vlan
trunking 1

Port Mode
Twel/0/2 on 802.1q
Vlans allowed on trunk

Port
100

Twel/0/2
Vlans allowed and active in management domain

Port
Twel/0/2 100
Port Vlans 1in spanning tree forwarding state and not pruned
Twel/0/2 100
3EHAl EE|X| =M Qlnte| VLAN A g &l
212)0| A= Catalyst 90000 M= viang E2|X| = H|Qloi| ofZ3HoF &

E&3 An|asolM¥(EVC

L|C}.
&HO|-
1 L—-
P10 AZAE LIt

« VLAN2 m'H-I vii EEE HiH ZI[aeojMdE Sell Eelx| =i
ol Am[aefloldo| 2HIE VFIE & ZELICH



<ffroot>

PE2#

show runni ng-config interface vl anl00

Building configuration...
Current configuration : 72 bytes
!

interface V1an100

no ip address

xconnect vfi 100

ACHA| MAC =4 st& g EolghLct.

- EZHCE1MAC F
=

L E
« ¥4 CE2 MAC 4= pseudowire

s 3 B2

pseudowire0l| A MAC F=AE &&35HK| of

o>
[e]]}
rlo

. 274 PEOM EB=IO| £AIE|X| ok & LT},

- 2174 PEOIE EZHEO| QAL HIMO 2 E0{7HE 2

Ct.
- H2[X| =H@!0| pseudowire

2H ey

« CE &x|7} o & VLANOIM E2
« VLANO| EZ 3 QIE{H| O|A 04

_I_:l=

<#froot>

PE2#

show mac address-table vlan 100

213 OIE{H| 0| A0 A
ClE{m| 0| A0

sta gL
M st ELICt

A WR|sHs 7

A= O

I|zgo]M

QIE{mH|0| A8t SHIZ2H HAE|X| A& LICH

E X7t

O A

ANEH
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Mac Address Table

Vlan Mac Address Type Ports

100 cc7f.76b7.525f STATIC V1100

100 e462. c4bb. 17f 1 DYNAM C Twel/ 0/ 2

>> CE2 Mac address | earned over Twel/0/2 interface

50tAl STP(ATHE EE| Z2EZ) AEHE olgtLct.
STP= E&E3 QIE{H 0| A|A VLANS %}EHS04 EEHZ0| HE|X| THIQISZ E0{7IE=
& £ A&Lct
2ol
-E¥™3 ZEJ}VPLS EE|X| EHIQI0} @42 E VLANS| Z T ArEflL|Ct
- ZEJ} RIEH MF| = stS MERTF o LCH
STP7t ZEE xIEsteE B2
STP M =9 E= ZEHIE =8
ExXg ZEE STPOX| ZEZ M= W DodELICHEEZZX|of XME st ).
<#root>

PE2#

show spanni ng-tree vlan 100

VLANO100

Spanning tree enabled protocol rstp

Priority 32868
Address cc7f.76b7.51c0
This bridge is the root
Hello Time 2 sec Max Age

Root ID

Bridge ID
Address  cc7f.76b7.51c0
Hello Time 2 sec Max Age
Aging Time 300 sec

Interface Role Sts Cost

Twel/0/2 Desg FWD 2000

20 sec Forward Delay 15 sec

Priority 32868 (priority 32768 sys-id-ext 100)

20 sec Forward Delay 15 sec

Prio.Nbr Type

128.2
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6CtA. MPLS 0|2 &
ZHIE gdlo|g0o| XIHE

510
1 L—-
- f&chgal Bo|lE0] U&LICHNo Label = None Ot ).
« 24l QlEm oA 2 ChE 0| ™EELICH

PE20{| M P2 LSP BERE:

<#root>
PE2#
show npl s forwarding-table 203.0.113.10 32

Local 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

the inposed outgoing label is 17. The router at 1¢

<< For the transport path to the renote PEl | oopback

P20 A P1LSP B2&:

<#root>
P2#
show npl s forwarding-table 203.0.113.10 32
Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label or Tunnel Id Switched interface

Label



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 ¢

P10|AM PE1 LSP BERE:

<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

P10|AM PE1 LSP BERE:



<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

clo|2 2= &l

rﬂ
(N
Hu
rr
o
Ojo

£330 PE2 & P22 0| £3E J(|Ho 2 PE20IA PE122| 23 B|o|E T
Z

[PE2] Packet Teaves with label stack: | 17 | (transport Tabel)
[P2] R;ceives Tabel 17, swaps to 16: | 16 | (transport Tabel)
[P1] R;ceives Tabel 16, pops label: | IP | (pure IP packet)
[PE1] R;ceives pure IP packet - local delivery

VPLS ECiZ0| O] LSPE S1t5t™ miZ!2 28i0|& A=(T™S: VC B|0o|8)

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

[PE1] ;éceives VC Tabel 16 - pseudowire disposition into bridge domain

N
1L

PE20{| A PE122| MPLS & LSF’L A29o| B E EIRE0|M 25 2 S5tH SHEA Z20
e U ELICH VPLS pseudowire £1Z ® 2|7} 2 EIQ&LICH 24 L HH4 Bo|g 2F BEEIHS
H 77t 21 k|X| e k&LIct



5ff ™
P
=

Lt ZHEE S8elo] 2rs| dY RS EFstn APQXP E2HEo| oAt 2tOJ01E &
S E|X| of&LICE a2 EX7H MPLS 204 & o|AL 2t0o{ Al E 2|Fof IS S &Y +~ U&L
Ct. €3] PE 2t RE 8tLt E= & 25 2| ¢4 3= of|olo{of ?A%I—IEP
2t Efoll CHEr VPLS 28 =fel
2A a2 A
157, Hest VC/VPLS HEHE Eelguct
Of7HEH =7} = 8F K| = QI gLt
<#root>
PE1#
show npls | 2transport vc
Local 1intf Local circuit Dest address VC ID Status
VFI 100 vfi 203.0.113.20 100 upP
<#root>
PE1#
show npls | 2transport vc 100 detail
interface: VFI 100 vfi up
Doup

Local
Interworking type is Ethernet
203.0.113.20, vCID 100, VC status

Destinati on address

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, Tast 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 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, 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



« VFI &Ef | 2 | VFIZ} PE10IM S SLC
« CHA 4 1203.0.113.20 | 4 PE 2tE ID(PE2 R Z 8 FA)QlL|CH.

« VCID| 100 | Of oAt HHMO| 7ty 2= AEXLILICE Of 2t 2 F PE 2t REM 25 UXIE
LICE.

* VC &Ell | 12 | pseudowire7t S SULICH 24 A A AE 2F 277} QISE LIEHH
LICt.

- 2Z QIE{HO|A | VFI 100 | O] A} 2t0lo{et A E 24 7t4 ME QIARA

« 21LE Blojg AEH| {19 16} | pseudowireZ E0{2 = THZ!0f| B El F B|0|E MPLS AEH
ILIC}. Label 19= MPLS Z0{0{| A PE20] & st= O AFE El= ™S Bllol& (%) LICt
ot 162 PE20{| Al 2|AL 2t0J0{E AE5L7| ?|5H AFE El= VC eHe (L) olct.

- CH4 &2 ]203.0.113.10 - 203.0.113.20, LDP & & | PE1(2Z)0|AM PE2(R )2 2| CH &
LDP MlMo| M™H |1 HSEhct

- 27 ti|o]E | 16 | Ol pseudowire0il CHsH PE10{M & E 3t vC Bilo|ElLICt PE2E PE10] E
cHElg MESE m o| 2ol (LS tilol8)E AFSELICH.

« MAC 3| M&E | 0| PE10]| PE20] MAC 3| MIAIX|E ELHX| ekt &LCH

- MAC 3| =41 | 1| PE10|(7}) PE22 R E MAC H3| HIAIX| 17HE &Y &LICt o=
PE20IM EEZEX|7t HAEIR 20 O VFIoi| CiEt MAC =4 Ell0|2 2 ER{AISIE S PE10]|
LEMS S LIEHHLICE

- VC &7l | =418 &1 TiZ! | 336 | Ol pseudowire2| PE20Y| A 3367H2| THZ!O] 4= Al | A& L
Ct.

4

S E ™S W7 | 0| PE10IA PE2 HE 2 2 pseudowire2 & E 1z 0| gi& L

X& HOIE | 0| PE22 & E HIO|E T} gl& LT

2CHA|. Bridge-Domain Z1I|72|0[M & HE{ &S & QlghL(Ct.

22X ZHQlof 2HIE HEH(MH|A QIARA QIE{H|0|A L pseudowire) 7t QE K| EQI8HL|C}H

<tfroot>

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 et hernet

encapsul ati on dot1q 100

rewrite ingress tag pop 1 symmetric

bri dge-domai n 100

!
end
PE1#
i nclude up|errors

show i nterfaces tenG gabitEthernet 0/0/5

line protocol is up

TenG gabi t Et hernet0/0/5 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

3EtAH. MAC A &g EolghLct
2174 O|A} HiMO| MAC A7 SH& &[T Q)

EHAHZE 3|20t H

<#root>

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 1imit: 65536



TenGigabitEthernet0/0/5

service instance 100

vfi 100 nei ghbor 203.0.113.20 100

AED MAC address Policy Tag Age Pseudoport

22X P RS ASaRIE, ST MAC F47} gis 20| £ MR AELICH ol Yt
soz 27 QlEfHo|A, BEIX| THQ W #17 VFI Zhof of & SH&E ET0| giLE AH|A of

TIZLY EXME 7H2IZL

4ATHA|. VFI Zx| 20| M2 = QlgfLch.

<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

5CtA|. MPLS & A2 E =felghLct
MPLS tracerouteE 4 F T FTAZ MESI0{ HE HES & ELICE.

<{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'" - 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.

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 €232 A A PE 21E{(203.0.113.10)2F S X| PE 2+ E4(203.0.113.20) Ztod|

= D o=
122 50

LSP(Label Switched Path)7} 432 MHEE||S S & leLICt.

O] ZHMoi M= oA PEM =& 37| o 1284 PEOIM 2ilo|g F1t, & LSR(Label

Switch Router) 2! PHP(Penultimate Hop Popping)& +&5t= |0|& AQLE % %.% HoiE LIt

TAHHSZ,

Z 02 tlo|E 170| CHA FECE &5t EcfZlo] Bt=Eg LPEPL"I—IEL
Ho =S

« Hop 12 170lA 1622 B0l Agh &Y
Ct.
« &2 YA Il E105tH, Ol PHP7I 33 ™ 2tEol olal =& |1 USS LIEHALY
« & 30|"ME EAIE CHY 0| d3Mo2 TEefL|Ct Het 3=,
traceroute= Ci|O|& HIQIE =2 FEC 2 %[, Z7|LSP & E&= X[HEIX| 2f= dllol& =t
22 MPLS Z 2|2 ol #af2 E06HK| et&LCh

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

6EtA. Pseudowire Cl|O|E{ E&i212 & QIEFLICE.

<{froot>



PE1#

pi ng npl s pseudow 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' - 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 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 = 1/1/1 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 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

ping mpls 2|Al @t0J0o{ E|AEE S35l MPLS 2|Al 2t0lo{ Ho|E| Z&Q



pseudowire pingO| 42351 HE|X| ZHQI0| VPLSE S5 74 MACS &t&5t0 2 ofatEl= 2
Z MAC FA7} SHAE|X| tE 22 47 3|2 & VLAN ZE ZZ20M EX7F Y48 7HsA
o| =&LICt.

\|
L

MPLS pseudowire ping0l| 433t MPLS ™& LSP & pseudowwe glo|E uielzlo| 224 al 47
PE 2t<E{ 7ol 2 S3st=X| & QlgrL|ct. o] At MPLS £LIT, B0|E HHE L O|A} 2t0]of Al
20| SHIEA 2 S3tH 4 PEZL X|HEl vColl CHE 2| AL QPOIO-I OAM I{Z!IE MEIFE = U2
2 LIEFAL|CH

0| Z ﬂ}oil (2} MPLS Z0{ &l QA M ©Q MEUP &t
E AL F7I ZAE 7|2 MPLS & A2 7} ofl ¢
At CE ¢4 o480 =ZHE & £ &Lict.

S5t do =2 BEQlLct Ef=E EX7F XS
4 3|2, VPLS Z2|E S, MAC &&, MTU

Ol2{8t &= oll LHEH REAIEH LIS CHR S A ZSHAAIL.

CIs ZZ2EZ fjjo|l8 AE Zdu|T2o|M
MPLS 240|042 VPN F4

Cat9500 2! ISR4K 7+ VPLS MH

VPLS with BGP Signaling Tech Note



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