ozl pu lehe wogsoe VPN JJbo§s 3 pu
MPLS

lezblb

loley 1 Je2.8.9 o0, 10S XE oo, Cisco

loley 1 Je2.8.9 00, 10S XR »y, Cisco

lo Sl 6

lJp 9500

supS 03l lJeuwans IJgpdss JJozdd po Ileueld Iubled gw) Uieds VPN Igwlguss po
IJbe 86 MPLS ,§0 3.

lJpolbdole
w9os Cisco yig oJ9y s pgy9s wldpesluose IJoldss:

* pEr98 wozse IP Ilgulws
¢ pE,d6 Lubo, I9la, Cisco I0S® XE sCisco I0S® XR

lJpdovlo Idpuweispd

ouwow Idpedyele 1Jglyo WO o3l ldpuwews 1Js luesble Ido)lez 9ldedsule 1Jpebss Ideldss:

* |.Jro_9€_o P& g_ughpa Cisco I0S XR
* 1Jpoz0 p& wyulpz Cisco 1OS XE

op logile IJro:g_Jg,olo 1J9l,36 B 03l IJpuaws oo 1Jiz036 10092936 WS wsisé pg psé ¢luob.
o zese Ulzosd IJpuwogrps O o3l lJpuwows wodssu peumsz (Be)lups). Bl dive
wedod 98 ldogvgsd Volds po Wopd JJdules) Idpeopd Jls le).



pedsple luwlwss

IJE )02 pu 03l 1dpuuwews 09 wasose ebsle IJezdd IUluwluss sluweduld 1digble gl odlzol
Jdozdd pu ldlouald slgls IJegzse wsu pogole CE (Customer Edge) IJpoodé  BGP
(w299999J 1Jeulyé 1J239556) woluwbé Livwds VPN oy IUbu s 3 MPLS IJlwluwsé o8 pise
pu p9zolw Cisco 10S XE g Cisco I0S XR IJws wepd Jpgzole PE (Provider Edge) 9 P (Provider).

JJzuosd £Js 038> pu ldpedsple 29d luobdlzle IJpuuewsle: bze 1Js luobdlzle odeszle

IJlgobdlzle
Cisco I Jw, 9uss6.
Lo0: 10.10.10.1 Lo0: 10.10.10.5
P T eBGP - P T
el GO/ 3 G3 GO/ EGOIS
CE-WEST  10.10.0.0/30 PE1 P5
Destination Network: G2 % y e G0/2 g
172.16.1.0/24
Destination CE Router:
CE-WEST MPLS
Loopback 1:
1;2?15.1.10;24 Layer 3
VPN
GO2 Goj0 o P a8
I .R-R.
u el GO/1 G ~ el G3
PE2 P6
Lo0: 10.10.10.2 Lo0: 10.10.10.6

ptbolo o3l MPLS

lwodulo 1JIgble gl uadlzol
pedsple 19ds6

vods [Jposy: 192.168.1.0/24

p9zo CE IJpo>): CE-East

oo 1Jggos: 172.16.1.0/24

p9zo CE IJg9zos: CE-West

Led: 10.10.10.3

a3 U‘—‘: = G

GO/ ~L: (

PE3 CE-EAST-B
ol |
Source Network:
192.168.1.0/24
Source CE Router:
CE-EAST
Loopback 1:
G0/4 Gon 192.168.1.10/24
,.-_..'_'H-_;.\ eBGP —
G0/3 u‘i =l GO/0 G0/0
PE4 10.11.0.0/30 CE-EAST
Lo0: 10.10.10.4

luweobl [Js Idpedsele 1JI9dess sldegbl: szo 1o odss Blodss 1Jsuosd vlzzs wso gusly
IJp03) 192.168.1.10 ppeJl o Loopback gJs IJpe9ze CE-East 9g 0,9l IJ9zos 172.16.1.10

ppodl o Loopback! eJs IJpe9zo CE-West:

<ffroot>


https://www.cisco.com/c/en/us/support/docs/dial-access/asynchronous-connections/17016-techtip-conventions.html
https://www.cisco.com/c/en/us/support/docs/dial-access/asynchronous-connections/17016-techtip-conventions.html
https://www.cisco.com/c/en/us/support/docs/dial-access/asynchronous-connections/17016-techtip-conventions.html

CE-EAST#
show run interface | oopbackl

Building configuration...

Current configuration : 66 bytes
!

interface Loopbackl
ip address 192.168.1.10 255.255.255.0
end

CE-WEST#
show run interface | oopback 1

Building configuration...

Current configuration : 65 bytes
|

interface Loopbackl
ip address 172.16.1.10 255.255.255.0
end

op luweesle Vlodsé 1Usuesd |Js ICMP g traceroute Joose IJoa:,jké eu ldlouold wsu gulssy
lJeuo3) 91d9goed 030 9pg 3JY pu IRl IJolds spdu pdlzbsé 1o 03l Jp sIu wlzel:

<#root>
CE-EAST#
ping 172.16.1.10 source | oopbackl

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 172.16.1.10, timeout is 2 seconds:
Packet sent with a source address of 192.168.1.10

Success rate is 0 percent (0/5)

CE-EAST#

traceroute 172.16.1.10 source | oopl probe 1 nuneric

Type escape sequence to abort.

Tracing the route to 172.16.1.10

VRF info: (vrf in name/id, vrf out name/id)
1 10.11.0.2 2 msec
2 %

10.10.0.2 [MPLS: Label 16 Exp 0] 9 msec

3
4
5
6
7
8
9

10
11
12
13
14



15

16

17

18

19

20

21

22

23

24

25

26

27

28

29 %*
30 *
CE-EAST#

edlebé: loule Iweduuld IJigble 9l uodlzol spdu lu sdsw luwegsle traceroute g oo
IJleuold wubeds MPLS 19J Beldss wlo)l Jlo veup 099,68 1JEs06 Spsdov s



oJ9sw 1Jle, no mpls ip propagate-ttl forward s IJie, Cisco 10S XE Iy mpls ip-ttl-
propagate disable IJpegl> w9z 00 b5 Cisco IOS XR Jlgle zpse pozole LSRs (p9z0
pe9d lJogwesd) BOs 1Ueyd) (9p8 3JY wlupwoeule pozole Ingress 9 egress PE).

Ioole p)lzes 2lJs p9zo CE IJp o, wlbyl JIu 1Jpsze o3l JI szess eds ls VRF (lglss wozso
IJpuwly IUblo,s) 9! sg)8 MPLS. sdjed Idezdd po RIB (Blgss pedsple IJe9zso) 9 CEF
(lebo IJw9zso Iduwyse pu Cisco) 9 BGP. ws IUIg)lz IJolds: spdu pdlzbo 9295 1b¢ld wozso
pE98 £y BGP |Js 1JuvwJs 1J8 856 JJ9god 172.16.1.0/124 9s5pJ0 1Usue9d 1Us0 £u) 9lz06
GigabitEthernet0/0:

<#root>
CE-EAST#
show i p route 172.16.1. 10

Routing entry for 172.16.1.0/24

Known via "bgp 65001", distance 20, metric O

<L
Tag 65500, type external
Last update from 10.11.0.2 3d0lh ago
Routing Descriptor Blocks:
* 10.11.0.2, from 10.11.0.2, 3d0lh ago
Route metric is 0, traffic share count is 1
AS Hops 2
Route tag 65500
MPLS Tabel: none

CE-EAST#
show i p cef 172.16.1.10

172.16.1.0/24

next hop 10.11.0.2 G gabitEthernet0/0

<<<<<
CE-EAST#

wel I pu0>y CE-East Router Jo pwl) |Js 1J9z0d lJpewwo Ws RIB: W@ 2lu Idyde JJub,
IJs p9zo 2lws 1Je9ed,) PE4 (p3¢d PE) Jpl 09 p9 oz WO IUpgbl. 9805 030 IJudlos: swpe
850 pEls) 1393 Iloudds (VRF) 900856 Ipunh Suodl £0 lavesils 96u03.8) 03
IJeuwlye Jpl 09 p9oz Vs Idpéizle IJoldss:

<#root>
RP/0/0/CPUO: PE4#

show run vrf EAST



Mon Sep 11 20:01:54.454 UTC
vrf EAST
address-family ipv4 unicast

i mport route-target 65000:1 65001:1 65001:2 ! export route-target 65001:1

RP/0/0/CPUO: PE4#
show run router bgp

Mon Sep 11 20:06:48.164 UTC

router bgp 65500
address-family ipv4 unicast
]

address-family vpnv4 unicast
I

neighbor 10.10.10.6

remote-as 65500
update-source Loopback0
address-family vpnv4 unicast
I

I

vrf EAST

rd 65001: 1

address-family ipv4 unicast
I

neighbor 10.11.0.1
remote-as 65001
address-family ipv4 unicast
route-policy PASS 1in
route-policy PASS out
1
I
]
1

RP/0/0/CPUO: PE4#

oo Iz IJuwlod: spdo pdlebs 1o luwe VRF "East” e wg)sWo pe luvas)ls Idpguly-lJosd
J 65000:1: 9lJlo Spdu IJoedd pu 229d wozsoe VRF 903l suwles gds wzass ol Bl Jlo J PE4
eunh) 1Js gl IP Jdggoes 172.16.1.10:

<#root>
RP/0/0/CPUO: PE4#
show route vrf EAST 172.16.1.10

Mon Sep 11 19:58:28.128 UTC

Routing entry for 172.16.1.0/24



Known via "bgp 65500", distance 200, metric O
Tag 65000, type internal
Installed Sep 8 18:28:46.303 for 3d0lh
Routing Descriptor Blocks
10.10.10.1, from 10.10.10.6
Nexthop in Vrf: "default", Table: "default", IPv4 Unicast, Table Id: 0xe0000000
Route metric is 0O
No advertising protos.
RP/0/0/CPUO: PE4#

wpl 16 PE 03 09 zolj Cisco 10S XR. spIdu luwegsle 1JIpé 1 igul uss "detail” Bs wolss 1Jie,
show route vrf <name>JJulb,) Vs weu2 IJpedypele IJluoldso pod ouwpss VPNVA IJos
s, o0l MP-BGP (BGP pugss I s9099sdle) 9 RD Ipuos) (pesile Idpuwl) po IJwlsiss:

<#root>
RP/0/0/CPUO: PE4#

show route vrf EAST 172.16.1.10 det ai

Mon Sep 11 20:21:48.492 UTC

Routing entry for 172.16.1.0/24
Known via "bgp 65500", distance 200, metric O
Tag 65000, type internal
Installed Sep 8 18:28:46.303 for 3d0lh
Routing Descriptor Blocks
10.10.10.1, from 10.10.10.6
Nexthop in Vrf: "default", Table: "default", IPv4 Unicast, Table Id: 0xe0000000
Route metric is 0

Label : 0x10 (16)

<<
Tunnel ID: None
Binding Label: None
Extended communities count: 0

Source RD attributes: 0x0000: 65000: 1

<
NHID:0x0(Ref:0)
Route version is Ox5 (5)
No Tlocal Tlabel
IP Precedence: Not Set
QoS Group ID: Not Set
Flow-tag: Not Set
Fwd-class: Not Set
Route Priority: RIB_PRIORITY_RECURSIVE (12) SVD Type RIB_SVD_TYPE_REMOTE
Download Priority 3, Download Version 36
No advertising protos.
RP/0/0/CPUOQ: PE4#



o seoul udlds ubb,6 gds wlbisé BGP VPNV4 [Jws wp luwas)bel s VRF gudlzlb I o3l 09
OO [Jouwess 16 oo IUIE)lz Iduvled Jel lue szass lsuol eds Ipzepe 1Jppes 65000:1.
e 1dpop s ol pdlzlos 1y 10.10.10.1 os 1Jglogs 1Jeldss 1dos sdjp lo sdoo PE4 §ls)l eds
oudss o)l puwl) Idsol 9ldewsle IJelds "ew 10.10.10.6" o9 wlbs) BGP 1Uss luvwgspo PE4
Jogdp 030 IJubiss (B o3l Iduwsolyss 09 elduw IJpuul, P6):

<#root>
RP/0/0/CPUO: PE4#
show bgp vpnv4 unicast vrf EAST 172.16.1. 10

Mon Sep 11 22:42:28.114 UTC
BGP routing table entry for 172.16.1.0/24, Route Distinguisher: 65001:1

Versions:
Process bRIB/RIB SendTbl1Ver
Speaker 48 48

Last Modified: Sep 8 18:28:46.314 for 3d04h
Paths: (1 available, best #1)

Not advertised to any peer

Path #1: Received by speaker 0

Not advertised to any peer

65000
10.10.10.1 (netric 20) from 10.10.10.6 (10.10.10. 1)

<L

Recei ved Label 16

Origin IGP, metric 0, Tocalpref 100, valid, internal, best, group-best, import-candidate, importe
Received Path ID 0, Local Path ID 0, version 48
Ext ended conmunity: RT: 65000: 1
<<<<<
Originator: 10.10.10.1, Cluster Tist: 10.10.10.6
Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65000:1

<<

weulzesd CEF Cluwogsle 1JIJes IJIuwlomss 1Jpuwly 103388 Bs puvess VRF. spdud
IJewesd eds bbb go slzod IJgasz JJeie: sedu lo sebs o3l e, ksuol weue IJodluosd
IJolps: Jpl s9u02 IUpduodsu Idp i osu eds Idulbss. 24001 9 16. slduwww 09 Iu
lJouwesd 16 91556 o BGP VPNV4 9lded o 96 24001 91,56 oo LDP (w)9w9ded wyjse
IJedodle):

<ffroot>

RP/0/0/CPUO: PE4#



show cef vrf EAST exact-route 192.168.1.10 172.16.1.10

Mon Sep 11 22:48:15.241 UTC
172.16.1.0/24, version 36, internal 0x5000001 0x0 (ptr Oxal2dc74c) [1], Ox0 (Ox0), 0x208 (0xal55b1b8)
Updated Sep 8 18:28:46.323
Tocal adjacency 10.0.0.16
Prefix Len 24, traffic index 0, precedence n/a, priority 3
via GigabitEthernet0/0/0/4
via 10.10.10.1/32, 3 dependencies, recursive [flags 0x6000]
path-idx 0 NHID 0x0 [0xal5c3f54 0x0]
recursion-via-/32
next hop VRF - 'default', table - 0xe0000000
next hop 10.10.10.1/32 via 24010/0/21

next hop 10.0.0.16/32 G 0/0/0/4 | abels inmposed {24001 16}

<L

9Jgb9s wldsd: swp luwwedle IJi,oJ show bgp vpnv4 unicast Jdwe 99 pu puvble VPNVA IJos
Swpe lJog)d gdsol wyluwlbs PE o3l swss 03l luolz IJped9ps §od ie, IJ VPNv4 luvegydo slgd
I VRF. 533, 1o 1 RT (boysd 0503) suvdd (Josl peld 1J RTS puwes)s 09 65000:1, 65001:1,
65001:2) subs) IJs Is leglo slds Is VRF sep luuas)ls:

<{froot>
RP/0/0/CPUO: PE4#

show bgp vpnv4 uni cast

Fri Sep 15 02:15:15.463 UTC

BGP router identifier 10.10.10.4, Tocal AS number 65500

BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: 0xO0 RD version: 0O

BGP main routing table version 85

BGP NSR Initial initsync version 1 (Reached)

BGP NSR/ISSU Sync-Group versions 0/0

BGP scan interval 60 secs

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

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

Network Next Hop Metric LocPrf Weight Path

Rout e Di stingui sher: 65000:1

*>j 172.16.1.0/24 10.10.10.1 0 100 O 65000 i

<L

*>7172.16.2.0/24 10.10.10.1 0 100 0 65000 i
Route Distinguisher: 65001:1 (default for vrf EAST)

* 70.0.0.0/0 10.10.10.3 0 100 0 65001 i
*> 10.11.0.1 0 0 65001 i
*>7172.16.1.0/24 10.10.10.1 0 100 0 65000 i
*>7172.16.2.0/24 10.10.10.1 0 100 0 65000 i
*> 192.168.1.0/24 10.11.0.1 0 0 65001 i



*>7192.168.2.0/24 10.10.10.3 0 100 0 65001 i1
*> 192.168.3.0/24 10.11.0.1 0 0 65001 i1
Route Distinguisher: 65001:2

*>i0.0.0.0/0 10.10.10.3 0 100 0 65001 i1
*>7192.168.2.0/24 10.10.10.3 0 100 0 65001 i1

Processed 10 prefixes, 11 paths

B 03l lJpold: spIdo o sI90 229d VPNVA Log sl 9JJ0 B wsiss lualz wadl po 1dub, b
ZPSE .__,I.):slc,:VPNV4‘ SpJdud vuossy IJugdl pu lduoes uisdl Ids RD 1dpeess gldolsiss
luwedsle Idle) IJelds:

<#root>
RP/0/0/CPUO: PE4#
show bgp vpnv4 unicast rd 65000:1 172.16.1.10

Mon Sep 11 22:54:04.967 UTC
BGP routing table entry for 172.16.1.0/24, Route Distinguisher: 65000:1

Versions:
Process bRIB/RIB SendTbl1Ver
Speaker 46 46

Last Modified: Sep 8 18:28:46.314 for 3d04h
Paths: (1 available, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
65000
10.10.10.1 (metric 20) from 10.10.10.6 (10.10.10.1)
Received Label 16
Origin IGP, metric 0, Tocalpref 100, valid, internal, best, group-best, import-candidate, not-in-
Received Path ID 0, Local Path ID 0, version 46
Extended community: RT:65000:1
Originator: 10.10.10.1, Cluster 1list: 10.10.10.6

gwd o0do IJu9bé: sgu9s puww9s I.Joae{ro MP-BGP gJs IJowlsiss [J9zod 9o wpesle LDP 9
VPNv4 {24001 16} eJs IJwslds: 965w9 1o 9lz06 1UE 9z Jeyds 1Je,y9) 030 os Gi0/0/0/4 9ldu§los
IJeldss pse sdje lehs w9zso 2yds 1Je,9) os 10.10.10.1. 9JIu: od ould gsby 13, JJwz 8l
o0 9lzoo 1Ug)9z IJpdoJos 995 zlu IUsde JIJBle QJ'?Jé eds ga9d lgls wozso MPLS i_9 LFIB
(Olex6 pedyple lelé wozsoe [Jowpss). uluwegsle 1Ule, show mpls forwarding swe &,02
beldso uz9 9zos 10.10.10.1 (LoopbbackO oo PE1). 9o wl) 912> pg 9lz0é Lols,6 oo Gi0/0/4
9o IJgbys IJeldss 10.0.0.16 (Router P5) pse wdyy IJouwpss Iduols)o 1Jews,9,06 24001
9puwb 1) pu eJIJ Gi0/0/0/3 pg 1Ugb9s IUelJss 10.0.0.13 (Router P6) 9008 Lols) pu 23:

<tfroot>
RP/0/0/CPUO: PE4#

show npl s forwarding



Mon Sep 11 23:28:33.425 UTC

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
24000 Unlabelled 192.168.1.0/24[V] Gi0/0/0/0 10.11.0.1 1096
24001 Unlabelled 192.168.3.0/24[V] Gi0/0/0/0 10.11.0.1 56056
24002 Unlabelled 0.0.0.0/0[V] Gi0/0/0/0 10.11.0.1 0
24003 Pop 10.10.10.6/32 Gi0/0/0/3 10.0.0.13 7778512
24004 Pop 10.0.0.4/31 Gi0/0/0/3 10.0.0.13 0
24005 Pop 10.0.0.8/31 Gi0/0/0/3 10.0.0.13 0
24006 Pop 10.10.10.5/32 Gi0/0/0/4 10.0.0.16 3542574
24007 Pop 10.0.0.10/31 Gi0/0/0/3 10.0.0.13 0

Pop 10.0.0.10/31 Gi0/0/0/4 10.0.0.16 0
24008 Pop 10.0.0.6/31 Gi0/0/0/4 10.0.0.16 0
24009 Pop 10.0.0.0/31 Gi0/0/0/4 10.0.0.16 0
24010 23 10.10.10.1/32 G 0/0/0/3 10.0.0.13 22316

<L

24001 10.10.10.1/32 G 0/0/0/4 10.0.0.16 42308

<<
24011 18 10.10.10.2/32 Gi0/0/0/3 10.0.0.13 0

24003 10.10.10.2/32 Gi0/0/0/4 10.0.0.16 0
24012 17 10.0.0.2/31 Gi0/0/0/3 10.0.0.13 0

24005 10.0.0.2/31 Gi0/0/0/4 10.0.0.16 0
24013 Pop 10.10.10.3/32 Gi0/0/0/1 10.0.0.20 3553900
24014 Pop 10.0.0.14/31 Gi0/0/0/1 10.0.0.20 0

Pop 10.0.0.14/31 Gi0/0/0/4 10.0.0.16 0
24015 Pop 10.0.0.18/31 Gi0/0/0/1 10.0.0.20 0

Pop 10.0.0.18/31 Gi0/0/0/3 10.0.0.13 0
RP/0/0/CPUO: PE4#
show npls forwardi ng prefix 10.10.10.1/32
Mon Sep 11 23:30:54.685 UTC
Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
24010 23 10.10.10.1/32 Gi0/0/0/3 10.0.0.13 3188

24001 10.10.10.1/32 Gi0/0/0/4 10.0.0.16 6044
RP/0/0/CPUO: PE4#
show npls forwardi ng prefix 10.10.10.1/32 detail hardware egress
Mon Sep 11 23:36:06.504 UTC
Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
24010 23 10.10.10.1/32 Gi0/0/0/3 10.0.0.13 N/A

Updated: Sep 8 20:27:26.596
Version: 39, Priority: 3
Label Stack (Top -> Bottom): { 23 }
NHID: 0x0, Encap-ID: N/A, Path idx: 0, Backup path idx: 0, Weight: 0O
MAC/Encaps: 14/18, MTU: 1500
Outgoing Interface: GigabitEthernet0/0/0/3 (ifhandle 0x000000a0)
Packets Switched: 0

24001 10.10.10.1/32

Gi0/0/0/4 10.0.0.16 N/A



Updated: Sep 8 20:27:26.596

Version: 39, Priority: 3

Label Stack (Top -> Bottom): { 24001 }

NHID: 0x0, Encap-ID: N/A, Path idx: 1, Backup path idx: 0, Weight: 0O
MAC/Encaps: 14/18, MTU: 1500

Outgoing Interface: GigabitEthernet0/0/0/4 (ifhandle 0x000000c0)
Packets Switched: 0

po Il Iduwlod: po 1sluoz o ould gsbeso el spdu v wdsu 298 1Je9, wopl
pw9ljué 9JIy ould bysguly spdu io ouvlesl Vs weds Lg puopl 09 lJpwl)y IUpd o J.
slzas IUb, 9 pe luwegsle IJi o, show cef exact-route <source ip> <destination ip>eu bys9
luols IJlgwe,zlel pu Idpeuos, PE 9 LoopbackO oo IJglss PE. Jel 09 p9 oz Vs IJIG)lz
IJolds: Blu Ideuwl) Idpedsod 09 po ¢JIJ Gi0/0/0/4:

<#root>
RP/0/0/CPUO: PE4#
show cef exact-route 10.10.10.4 10.10.10.1

Mon Sep 11 23:49:44.558 UTC
10.10.10.1/32, version 39, internal 0x1000001 0x0 (ptr Oxal2dbdbc) [1], Ox0O (Oxal2c1l8c0), 0xa28 (0xal85
Updated Sep 8 20:27:26.596
Tocal adjacency 10.0.0.16
Prefix Len 32, traffic index 0, precedence n/a, priority 3
via GigabitEthernet0/0/0/4

via 10.0.0.16/32, G gabitEthernet0/0/0/4, 9 dependencies, weight 0, class 0 [flags 0x0]

<L
path-idx 1 NHID 0x0 [0xal6765bc 0x0]
next hop 10.0.0.16/32
local adjacency
local Tabel 24010 Tlabels imposed {24001}

¢sb 18 09 1Jozd Iadl pu LIB ($lgss pedsple IJouwesd) sldewrsd eds solbo LDP Jgzod
IUluwcnele0 (10.10.10.1 Idos cuoes IJs [Jpgiz PE) oluvegsle 1Jle, show mpls Idp binding
<prefiximask>: 9op2> IJe ) eds wuwess Irob Idpeds o 5JI 1ol luwoge Gspd
lJouwess 030 Ws IJle) show mpls forwarding IJweJs Jouwpso <label> IPv4 <source> 9zoo IP
Jlseh dpuwl 1dpd o

<#root>

RP/0/0/CPUO: PE4#

show npls | dp bindings 10.10.10.1/32
Wed Sep 13 17:18:43.007 UTC
10.10.10.1/32, rev 29

Local binding: |abel: 24010



<L
Remote bindings: (3 peers)

Peer Label
10.10.10.3:0 24
10.10.10.5:0 24001
10.10.10.6:0 23

RP/0/0/CPUO: PE4#

show npls forwardi ng exact-route | abel 24010 i pv4 10.10.10.4 10.10.10.1 detai

Wed Sep 13 17:20:06.342 UTC
Local OQutgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched

24010 24001 10.10.10.1/32 G 0/0/0/4 10.0.0.16 N A

<<<<<
Updated: Sep 12 14:15:37.009

Version: 198, Priority: 3

Label Stack (Top -> Bottom): { 24001 }

NHID: 0x0, Encap-ID: N/A, Path idx: 1, Backup path idx: 0, Weight: 0O
Hash +idx: 1

MAC/Encaps: 14/18, MTU: 1500

Outgoing Interface: GigabitEthernet0/0/0/4 (ifhandle 0x000000c0)
Packets Switched: 0

Via: Gi0/0/0/4, Next Hop: 10.0.0.16

Label Stack (Top -> Bottom): { 24001 }

NHID: 0x0, Encap-ID: N/A, Path idx: 1, Backup path idx: 0, Weight: 0O
Hash +idx: 1

MAC/Encaps: 14/18, MTU: 1500

Outgoing Interface: GigabitEthernet0/0/0/4 (ifhandle 0x000000c0)

w82 3JIe pu IJpop 1Jozd8 pu poroe IUEbss IJoldss 1Jeszes Os puwess ldoslule Jodl
lJpeold IJgluoc Idpsge 1U3s sze IJoe9d puo 09 PS (IUss szwss eds 1dslzes 10.0.0.16).
9ldpdle 1disd 1ss swsl Iduze Bso 09 z39d le16 wozso MPLS. pse Szw v odsu [Jouwesd
IJpeJsé JJuliss 10.10.10.1 o5 24001:

<tfroot>
RP/0/0/CPUO: P5#

show npl s forwarding

Thu Sep 14 20:07:16.455 UTC

Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched
24000 Pop 10.10.10.6/32 Gi0/0/0/2 10.0.0.11 361906

24001 Pop 10.10.10.1/32 G 0/0/0/1 10.0.0.0 361002

<<<<<
24002 Pop 10.0.0.4/31 Gi0/0/0/1 10.0.0.0 0



Pop 10.0.0.4/31 Gi0/0/0/2 10.0.0.11 0
24003 Pop 10.10.10.2/32 Gi0/0/0/0 10.0.0.6 360940
24004 Pop 10.0.0.8/31 Gi0/0/0/0 10.0.0.6 0

Pop 10.0.0.8/31 Gi0/0/0/2 10.0.0.11 0
24005 Pop 10.0.0.2/31 Gi0/0/0/0 10.0.0.6 0

Pop 10.0.0.2/31 Gi0/0/0/1 10.0.0.0 0
24006 Pop 10.10.10.4/32 Gi0/0/0/4 10.0.0.17 361230
24007 Pop 10.0.0.12/31 Gi0/0/0/2 10.0.0.11 0

Pop 10.0.0.12/31 Gi0/0/0/4 10.0.0.17 0
24008 Pop 10.10.10.3/32 Gi0/0/0/3 10.0.0.15 361346
24009 Pop 10.0.0.20/31 Gi0/0/0/3 10.0.0.15 0

Pop 10.0.0.20/31 Gi0/0/0/4 10.0.0.17 0
24010 Pop 10.0.0.18/31 Gi0/0/0/2 10.0.0.11 0

Pop 10.0.0.18/31 Gi0/0/0/3 10.0.0.15 0
RP/0/0/CPUQ: P5#
show npls forwardi ng | abel s 24001
Thu Sep 14 20:07:42.584 UTC
Local Outgoing Prefix Outgoing Next Hop Bytes
Label Label or ID Interface Switched

24001 Pop 10.10.10.1/32 G 0/0/0/1 10.0.0.0 361060

RP/0/0/CPUO: P5#

o0 Iz Iduwlod: spdo pdlebs Io 1b¢ld LFIB JJulisé 10.10.10.1/32 sbo, Pop" s lwo
IJouwesé IJuolé: ppl seos To 03l 1dpsze 09 eulié g0 edleé IJudds Gud IJigs,6 (PHP). Jol
s9uoe luo szw buwld 296 1de,9) gwy GI0/0/0/1 Igweobl [s pedsele LFIB. 9spdo 1oz dd
o 3J lsuol loule IJob, Bbs CEF. sg,00 18z IJeuwl) 1> 8s@ J CEF IJelds IJouwesd
IJBLgs IJLopunsd IJouwpess [Jpd 9,06 903l 0,6 I8 vl Jiv 1glbgs Ideldss 1Jpouods
Bes Gi0/0/1 o5 190 IJIgs) Bis puwb p29d Idouwpss 9o lsual PE 1Uss soleo p9 e IUszod
(CE-West). o3l ls_ol 09 Iduwww 9)le [51Js [Je9z0 P5 9830 B0 wuwpss E)s eds 1z e
wIu2d 030 lJgpdss uad suwede poze IJei9z PET 2506 290 wuwpess LDP:

<#root>
RP/0/0/CPUO: P5#
show cef exact-route 10.10.10.4 10.10.10.1

Thu Sep 14 20:25:57.269 UTC
10.10.10.1/32, version 192, internal 0x1000001 Ox0 (ptr 0xal246394) [1], Ox0 (0xal22b638), 0xa20 (Oxal5
Updated Sep 12 14:15:38.009
Tocal adjacency 10.0.0.0
Prefix Len 32, traffic index 0, precedence n/a, priority 3
via GigabitEthernet0/0/0/1
via 10.0.0.0/32, GigabitEthernet0/0/0/1, 9 dependencies, weight 0, class 0 [flags 0xO0]
path-idx 0 NHID Ox0 [0xal66e280 Oxal66e674]
next hop 10.0.0.0/32
Tocal adjacency

| ocal | abel 24001 |abels inposed {InplNull}



<L

IJodbs 1Jigs,6 JJoedd pu puwly peod lJouwess os PET. loule 1o, B z29J lglé wozso
MPLS. spJ0 plzbos £30 929 beld JJulsss 10.10.10.1/32 Bes LFIB:

<ffroot>
PE1#

show npl s forwarding-table

Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
16 No Label 172.16.1.0/24[V] 12938 Gi3 10.10.0.1
17 No Label 172.16.2.0/24[V] O Gi3 10.10.0.1
18 Pop Label 10.0.0.6/31 0 Gil 10.0.0.1
Pop Label 10.0.0.6/31 0 Gi2 10.0.0.3
19 Pop Label 10.0.0.8/31 0 Gi2 10.0.0.3
Pop Label 10.0.0.8/31 0 Gi4 10.0.0.5
20 Pop Label 10.0.0.10/31 0 Gil 10.0.0.1
Pop Label 10.0.0.10/31 0 Gi4 10.0.0.5
21 Pop Label 10.0.0.12/31 0 Gi4 10.0.0.5
22 Pop Label 10.0.0.14/31 0 Gil 10.0.0.1
23 Pop Label 10.0.0.16/31 0 Gil 10.0.0.1
24 Pop Label 10.0.0.18/31 0 Gi4 10.0.0.5
25 24009 10.0.0.20/31 0 Gil 10.0.0.1
22 10.0.0.20/31 0 Gi4 10.0.0.5
26 Pop Label 10.10.10.2/32 0 Gi2 10.0.0.3
27 24008 10.10.10.3/32 0 Gil 10.0.0.1
24 10.10.10.3/32 0 Gi4 10.0.0.5
28 24006 10.10.10.4/32 0 Gil 10.0.0.1
25 10.10.10.4/32 0 Gi4 10.0.0.5
29 Pop Label 10.10.10.5/32 0 Gil 10.0.0.1
Local Outgoing Prefix Bytes Label Outgoing Next Hop
Label Label or Tunnel Id Switched interface
30 Pop Label 10.10.10.6/32 0 Gi4 10.0.0.5
31 [T] Pop Label 1/1[TE-Bind] 0 drop
[T] Forwarding through a LSP tunnel.

View additional labelling info with the 'detail' option

Jol w9,0de 1Us 3dY Blo guwow 03l 1duwdsd o9 o IJubiss (10.10.10.1/32) oo es lJs PE1.
98> Sle Ipszo lsupl vogssu ouvpsd BLES Lopuss IUs 030 IUubisé IUpouods. spdu
lJozg9d pu 03l wluwegsle |, show mpls Idp binding:

<#root>
PE1#
show run interface | oopback 0O

Building configuration...



Current configuration : 66 bytes
!

interface Loopback0
ip address 10.10.10.1 255.255.255.255
end

PE1#
show npls I dp bindings 10.10.10.1 32

1ib entry: 10.10.10.1/32, rev 24

I ocal binding: |abel: inp-nul

remote binding: Tsr: 10.10.10.6:0, Tabel: 23
remote binding: Tsr: 10.10.10.5:0, Tabel: 24001
remote binding: Tsr: 10.10.10.2:0, label: 24000

wpl 16 PE1 09 p9zo Cisco 10S XE. Gly |uwegsle 1Jie, show bgp vpnv4 unicast all Iy show bgp
vpnv4 unicast <value> <destination ip>spJu o suvles B weass wlbsé 1J9zos 172.16.1.0/24
goldss lue sop Idog,d edsol wuvdd Loese pu ¢JlJ MP-BGP. suss IJloolz oo 03l e,
Ihthxsét¢&>i¢,g§¢b¢,kfoq)cﬁ

<#root>
PE1#
show bgp vpnv4 uni cast al

BGP table version is 61, Tlocal router ID is 10.10.10.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
X best-external, a additional-path, c RIB-compressed,
t secondary path, L long-Tived-stale,

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

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 65000:1 (default for vrf WEST)
*>i 0.0.0.0 10.10.10.3 0 100 0 65001 i1
*bi 10.10.10.4 0 100 0 65001 i1

*> 172.16.1.0/24 10.10.0.1 0 0 65000

<<<<<
*> 172.16.2.0/24 10.10.0.1 0 0 65000 i
*>i 192.168.1.0 10.10.10.4 0 100 0 65001 i
*>i 192.168.2.0 10.10.10.3 0 100 0 65001 i
*>i 192.168.3.0 10.10.10.4 0 100 0 65001 i
Route Distinguisher: 65001:1

*>i 0.0.0.0 10.10.10.4 0 100 0 65001 i
*>i 192.168.1.0 10.10.10.4 0 100 0 65001 i
*>i 192.168.3.0 10.10.10.4 0 100 0 65001 i
Route Distinguisher: 65001:2

Network Next Hop Metric LocPrf Weight Path

*>i 0.0.0.0 10.10.10.3 0 100 0 65001 i1

*>i  192.168.2.0 10.10.10.3 0 100 0 65001 1



PE1#
show bgp vpnv4 unicast rd 65000:1 172.16.1.10

BGP routing table entry for 65000:1:172.16.1.0/24, version 2
Paths: (1 available, best #1, table WEST)
Additional-path-install
Advertised to update-groups:
6
Refresh Epoch 2
65000

10.10.0.1 (via vrf WEST) from 10.10.0.1 (172.16.2.10)

<
Origin IGP, metric 0, Tocalpref 100, valid, external, best

Ext ended Communi ty: RT: 65000:1 , recursive-via-connected

<
mpls labels in/out 16/nolabel
rx pathid: 0, tx pathid: 0x0
Updated on Sep 15 2023 18:27:23 UTC

wudw Idbys@oe: wldulb) IJs wibise BGP VPNv4 s VRF gldes os IJubss IJos sop
lowvoduldol w9luwlbé CE-WEST. Llywwesle I._Ji,pJ show bgp vpnv4 unicast vrf <name> <prefix>.
s&ue IJIEle ouwpss MP-BGP 16 IJos wpe ulddol su) 1db,ysd 1Js 1dpesgd PE4 LUl ol
IJs ouoss) RTI3s wp odysuo 65000:1:

<#root>
PE1#
show bgp vpnv4 unicast vrf WEST 172.16.1. 10

BGP routing table entry for 65000:1:172.16.1.0/24, version 2
Paths: (1 available, best #1, table WEST)
Additional-path-install
Advertised to update-groups:
6
Refresh Epoch 2
65000
10.10.0.1 (via vrf WEST) from 10.10.0.1 (172.16.2.10)
Origin IGP, metric 0, Tocalpref 100, valid, external, best

Ext ended Conmunity: RT: 65000:1 , recursive-via-connected

<L

npl s | abels in/out 16/ nol abel

<<
rx pathid: 0, tx pathid: 0x0
Updated on Sep 15 2023 18:27:23 UTC

PE1#



show run vrf WEST

Building configuration...

Current configuration : 478 bytes
vrf definition WEST
rd 65000:1

route-target export 65000:1

<K

route-target import 65000:1
route-target import 65001:1
route-target import 65001:2
!

address-family ipv4
exit-address-family

!

|

interface GigabitEthernet3
vrf forwarding WEST

ip address 10.10.0.2 255.255.255.252
negotiation auto

no mop enabled

no mop sysid

!

router bgp 65500

!

address-family ipv4 vrf WEST
neighbor 10.10.0.1 remote-as 65000
neighbor 10.10.0.1 activate
exit-address-family

!

end

lJpeedyple Uit@_;é lJos sop Bzuool Vs 03l PE ogs I>glJle RIB 9 CEF gJs puveys VRF |Js
IP 1J9zoo: p 8o wlJgld 1U3s wp publoseo Vs PE4 Jl s925 wuwess eJs RIB JJowlso
172.16.1.0/24. 9l www 09 1o 03l 09 IJpuwl) 13 slos po CE 903l wp wedpo £u)y eBGP g,z
d..s 229d wozso VRF Bod wuoss) 030 Idubiss |Us VPNVA. spdy Idez 8l pu o3l wluuedsle
|JIsle, show ip route vrf <name> <prefix> gshow ip cef vrf <name> <prefix>lJp9_0¢é wg&> 3JIJ:

<{froot>
PE1#

show ip route vrf WEST 172.16.1.10

Routing Table: WEST
Routing entry for 172.16.1.0/24

Known via "bgp 65500", distance 20, metric O

Tag 65000, type external
Last update from 10.10.0.1 1w0d ago
Routing Descriptor Blocks:

* 10.10.0.1, from 10.10.0.1, 1wOd ago, recursive-via-conn

opaque_ptr Ox7F8B4E3E1D50

Route metric is 0, traffic share count is 1



AS Hops 1
Route tag 65000
MPLS Tabel: none

PE1#

show i p cef vrf WEST 172.16.1.10

172.16.1.0/24
nexthop 10.10.0.1 GigabitEthernet3

gws 030 IJudbé. wp lJolds pu lo wlisé 1Jgzes 172.16.1.0124 8> wp lJog,d gdsol wuvdJ
woRse w9luwbd o) 26 Ips9, CE (CE-East) 98> wp wuiyol wuvdd wozse pu ¢Jld MP-
BGP 9J3Jd wp lJog)d eds Idouwpslo pu gpdsle lebs IJuszse po w9g PEs 9 PS ey puwl)
p29d ldogupss. 9pe 3JI Jl ojld lpdluss 1Usuoad wsu Idpuosslldozes ey wlezd: 9l ssld
0uld psgo sle> ¢Sy JJoedd pu CE-West. o Lise JJozdd ew o3l IJpszo 09 229 Iuszse:
o3y lue pu IJpesde 1o wbo,y Lbiss IP Jdpuos, 192.168.1.0/24 ol

<#root>

CE-WEST#

show i p route 192.168.1. 10
% Network not in table

CE-WEST#

IJubo s £y 1Up92926 B 1Jzad os IJpundJs wuvdd sluoe: Jel spdu ldoedd pu z29J
BGP sJJu wed ldoze eu ldobiss &) 092926 el

<#root>
CE-WEST#
show i p bgp

BGP table version is 41, local router ID is 172.16.2.10

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
X best-external, a additional-path, c RIB-compressed,

t secondary path,

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

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
*> 172.16.1.0/24 0.0.0.0 0 32768 i
*> 172.16.2.0/24 0.0.0.0 0 32768 i

CE-WEST#



ClJloodld gbgs |Us 1UgJwd: spdud 1oz dd pel 31 JIG p9zo 2196 1Jp9wd, o3l (PET) S39p
oldledlo go Idolss [Js CE-West [Jpzly, J eBGP. 9spdu 1JSSle w3JY oluwagsle 1Jle, show
bgp vpnv4 unicast vrf <name> |Jezlg, <neighbor IP> |JpgJu g0 1Jpszole 1Jpe9ogs we> 3JY:

<ffroot>
PE1#

show bgp vpnv4 uni cast vrf WEST neighbors 10.10.0.1 advertised-routes

BGP table version is 61, local router ID is 10.10.10.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, c RIB-compressed,
t secondary path, L long-lived-stale,

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

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 65000:1 (default for vrf WEST)
*>i 0.0.0.0 10.10.10.3 0 100 0 65001 1

*>i 192.168.1.0 10.10.10.4 0 100 0 65001

<<<<<
*>i  192.168.2.0 10.10.10.3 0 100 0 65001 1
*>j  192.168.3.0 10.10.10.4 0 100 0 65001 1

Total number of prefixes 4

luweobl [Js 1Jgbes IJulu s spdo IJolds po iy p9zo PET 8890 wledlo Idulsssé wuvdd
woese lJs CE-West. goldelds w9 zlo 1dsde JJdub) |Js ze)lo BGP gJs zluw CE:

<tfroot>
CE-WEST#

show i p bgp nei ghbors

BGP neighbor is 10.10.0.2, remote AS 65500, external Tink
BGP version 4, remote router ID 10.10.10.1
BGP state = Established, up for 1w4d
Last read 00:00:40, Tast write 00:00:43, hold time 1is 180, keepalive interval is 60 seconds
Neighbor sessions:
1 active, is not multisession capable (disabled)
Neighbor capabilities:
Route refresh: advertised and received(new)
Four-octets ASN Capability: advertised and received
Address family IPv4 Unicast: advertised and received
Enhanced Refresh Capability: advertised and received
MuTltisession Capability:
Stateful switchover support enabled: NO for session 1
Message statistics:
InQ depth is 0O



OutQ depth is 0

Sent Rcvd
Opens: 1 1
Notifications: 0 0
Updates: 3 17
Keepalives: 19021 18997
Route Refresh: 2 0
Total: 19029 19019

Do log neighbor state changes (via global configuration)
Default minimum time between advertisement runs is 30 seconds

For address family: IPv4 Unicast

Session: 10.10.0.2

BGP table version 41, neighbor version 41/0
Output queue size : 0

Index 3, Advertise bit 0

3 update-group member

Inbound path policy configured

Route map for inconmi ng advertisenents is FILTER

<L
Slow-peer detection is disabled
Slow-peer split-update-group dynamic is disabled

Sent Revd

Prefix activity: —-——- -——
Prefixes Current: 2 0
Prefixes Total: 4 23
Implicit Withdraw: 2 13
Explicit Withdraw: 0 10
Used as bestpath: n/a 0
Used as multipath: n/a 0
Used as secondary: n/a 0

Outbound Inbound
Local Policy Denied Prefixes: - -------—-= = -——-——--

route-map: 0 4
Bestpath from this peer: 18 n/a
Total: 18 4

Number of NLRIs in the update sent: max 2, min 0O
Last detected as dynamic slow peer: never
Dynamic slow peer recovered: never

Refresh Epoch: 3

Last Sent Refresh Start-of-rib: 4d23h

Last Sent Refresh End-of-rib: 4d23h

Refresh-Out took 0 seconds

Last Received Refresh Start-of-rib: 4d23h

Last Received Refresh End-of-rib: 4d23h
Refresh-In took 0 seconds

Sent Rcvd

Refresh activity: -——- ———
Refresh Start-of-RIB 1 2
Refresh End-of-RIB 1 2

Address tracking is enabled, the RIB does have a route to 10.10.0.2
Route to peer address reachability Up: 1; Down: O
Last notification 1lw5d
Connections established 3; dropped 2
Last reset 1lw4d, due to Peer closed the session of session 1
External BGP neighbor configured for connected checks (single-hop no-disable-connected-check)
Interface associated: GigabitEthernet0/3 (peering address in same 1ink)



Transport(tcp) path-mtu-discovery is enabled

Graceful-Restart is disabled

SSO is disabled
Connection state is ESTAB, I/0 status: 1, unread input bytes: 0
Connection is ECN Disabled, Mininum incoming TTL 0, Outgoing TTL 1
Local host: 10.10.0.1, Local port: 179
Foreign host: 10.10.0.2, Foreign port: 39410
Connection tableid (VRF): 0
Maximum output segment queue size: 50

Enqueued packets for retransmit: 0, input: O mis-ordered: 0 (0 bytes)

Event Timers (current time 1is Ox4D15FD56):

Timer Starts Wakeups Next
Retrans 19027 1 0x0
TimeWait 0 0 0x0
AckHold 19012 18693 0x0
Sendwnd 0 0 0x0
KeepAlive 0 0 0x0
GiveUp 0 0 0x0
PmtuAger 0 0 0x0
DeadwWait 0 0 0x0
Linger 0 0 0x0
ProcessQ 0 0 0x0

iss: 1676751051 snduna: 1677112739 sndnxt: 1677112739
irs: 2109012892 rcvnxt: 2109374776

sndwnd: 16061 scale: 0 maxrcvwnd: 16384
rcvwnd: 15890 scale: 0 delrcvwnd: 494

SRTT: 1000 ms, RTTO: 1003 ms, RTV: 3 ms, KRTT: O ms

minRTT: O ms, maxRTT: 1000 ms, ACK hold: 200 ms

uptime: 1036662542 ms, Sent idletime: 40725 ms, Receive idletime: 40925 ms
Status Flags: passive open, gen tcbs

Option Flags: nagle, path mtu capable

IP Precedence value : 6

Datagrams (max data segment is 1460 bytes):
Rcvd: 37957 (out of order: 0), with data: 19014, total data bytes: 361883
Sent: 37971 (retransmit: 1, fastretransmit: 0, partialack: 0, Second Congestion: 0), with data: 19027,

Packets received in fast path: 0, fast processed: 0, slow path: 0
fast lock acquisition failures: 0, sTow path: 0
TCP Semaphore O0xO0F3194AC FREE

sJup S Il Iduwlod 80 929> &rsbs puwly sop cbosdol eds IJlediole 1ghé 1dos
oged IUlgwe "FILTER" wes 1ol [Js odssu grsbé IJpuwl) wlbo) gul)6 pblo9s ouvs) lJs
Slisps IJubisle pg gulis wuosse J 192.168.0.0/16. 9o 3J9 Bosl §s) Lozse Jiu Blisps
IJebsle ougwee V@b 929> wbisé pe36 9dsuw JJ IUobisle IJos spdu ouopsuol B osl
lJobls:

<ttroot>
CE-WEST#

show rout e-map FILTER



route-map FILTER, permit, sequence 10
Match clauses:

ip address prefix-lists: FILTER

Set clauses:
PoTlicy routing matches: 0 packets, 0 bytes

CE-WEST#
show ip prefix-list FILTER

ip prefix-1ist FILTER: 1 entries

seq 5 permit 192.168.0.0/16

<L

CE-WEST#
show run | i ip prefix-list

ip prefix-1ist FILTER seq 5 permit 192.168.0.0/16

PE LESS) LPES) Vs wdasy Ylises Idubsler sop Il oewse Idpuwly vz 192.168.1.10
s RIB:

<#root>

CE-WEST#

show run | i ip prefix-list

ip prefix-list FILTER seq 5 permt 192.168.0.0/16 le 32

<L

CE-WEST#
show i p bgp

BGP table version 1is 44, local router ID is 172.16.2.10

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, c RIB-compressed,

t secondary path,

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

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
*>  172.16.1.0/24 0.0.0.0 0 32768 i
*>  172.16.2.0/24 0.0.0.0 0 32768 i

*> 192.168.1.0 10.10.0.2 0 65500 65001

<<<<<
*> 192.168.2.0 10.
*> 192.168.3.0 10.

0 65500 65001 i
0 65500 65001 i



CE-WEST#
show i p route 192.168.1. 10
Routing entry for 192.168.1.0/24

<
Known via "bgp 65000", distance 20, metric O
Tag 65500, type external
Last update from 10.10.0.2 00:00:37 ago
Routing Descriptor Blocks:
* 10.10.0.2, from 10.10.0.2, 00:00:37 ago
Route metric is 0, traffic share count is 1
AS Hops 2
Route tag 65500
MPLS Tabel: none

lIJozd

IJTw. 1J reachability oo puos) 9€1sé lez 9spdu IJelds oy Iy traceroute sp) po gJIJ 1J
OO o O wpsd plelz pp) lu Jlu wovge o)y IJ MPLS Lbode:

T eBGP =g T

Gor3 a3 G GoA ﬁ GO a3 el G2 G0/0
CE-WEST  10.10.0.0/30 PE1 RS CE-EAST-B
G4 G0/0 Go/4
Destination Network: GQ GDJ"Q
172.16.1.0/24
Destination CE Router:
CE-WEST MPLS
Loopback 1:
172.16.1.10/24 Lav'El' 3 Source Network:
VPN 192.168.1.0/24
Source CE Router:
CE-EAST
Go/2 G2 Loopback 1:
G0/0 G4 G5 G0/4 192.168.1.10/24
s e >, A eBGP e
ﬁeon &1 ﬁ a3 Go/3 ﬁ G0/0 G0/0 %
PE2 P6 PE4 10.11.0.0/30 CE-EAST

puvb lebs Idogzso

<#root>
CE-EAST#
ping 172.16.1.10 source |oopback 1

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 172.16.1.10, timeout is 2 seconds:
Packet sent with a source address of 192.168.1.10

Success rate is 100 percent (5/5), round-trip mn/avg/max = 7/7/9 ns

<L

CE-EAST#



traceroute 172.16.1.10 source | oopl probe 1 nuneric

Type escape sequence to abort.
Tracing the route to 172.16.1.10
VRF info: (vrf in name/id, vrf out name/id)
1 10.11.0.2 2 msec
2 10.0.0.16 [MPLS: Labels 24001/16 Exp 0] 9 msec
3 10.10.0.2 [MPLS: Label 16 Exp 0] 8 msec
4 10.10.0.1 9 msec

RP/0/0/CPUO: P5#

show i pv4 interface brief

Wed Sep 20 18:23:47.158 UTC

Interface IP-Address Status Protocol Vrf-Name
Loopback0 10.10.10.5 Up Up default
MgmtEth0/0/CPUO/0O unassigned Shutdown Down default
GigabitEthernet0/0/0/0 10.0.0.7 Up Up default

G gabitEthernet0/0/0/1 10.0.0.1 Up Up default

<L
GigabitEthernet0/0/0/2 10.0.0.10 Up Up default
GigabitEthernet0/0/0/3 10.0.0.14 Up Up default

G gabit Et hernet0/0/0/4 10.0.0.16 Up Up default

<L

RP/0/0/CPUO: P5#

l9lo, IJopdd pu |OS XE oy Cisco
<#root>

MPLS/ LDP

show mpls interfaces

show mpls forwarding-table

show mpls 1dp bindings [destination prefix]
show mpls Tdp neighbor [neighbor address]
clear mpls Tdp neighbor [neighbor address|*]

RI B and CEF

show ip vrf [detaill]

show run vrf

show ip route [destination prefix]

show ip route vrf <name> [destination prefix]

show ip cef vrf <name> [destination prefix]

show ip cef exact-route <source IP> <destination IP>

show ip cef vrf <name> exact-route <source IP> <destination IP>



BGP/ VPNv4

show
show
show
show
show
show

ip bgp [neighbors] <neighbor address>

bgp vpnv4 unicast all [summary]|destination prefix]

bgp vpnv4 unicast all neighbor <neighbor address> advertised-routes
bgp vpnv4 unicast vrf <name> neighbors <neighbor IP> advertised-routes
bgp vpnv4 unicast vrf <name> <prefix>

bgp vpnv4 unicast rd <value> <destination IP>

l9le, IJozdd pu I0S XR oy Cisco

<#root>

MPLS/ LDP

show
show
show
show
show
show

mpls interfaces

mpls forwarding

mpls 1dp bindings [destination prefix/mask]

mpls 1dp neighbor [neighbor address]

mpls forwarding prefix [destination prefix/mask]

mpls forwarding prefix [destination prefix/mask] detail hardware egress

clear mpls Tdp neighbor [neighbor address]

RI B and CEF

show
show
show
show
show
show
show

vrf [name|all]

run vrf [name]

route [destination prefix]

route vrf <name> [destination prefix]

cef vrf <name> [destination prefix]

cef exact-route <source IP> <destination IP>

cef vrf <name> exact-route <source IP> <destination IP>

BGP/ VPNv4

show
show
show
show
show

bgp vpnv4 unicast [summary|destination prefix/mask]

bgp vpnv4 unicast neighbors <neighbor address> advertised-routes
bgp vpnv4 unicast vrf <name> [prefix]

bgp vrf <name> neighbors <neighbor IP> advertised-routes

bgp vpnv4 unicast rd [value|all] [destination IP]

pedyple Sl LoJs
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https://www.cisco.com/c/en/us/td/docs/ios-xml/ios/mp_basic/configuration/xe-16/mp-basic-xe-16-book/multiprotocol-label-switching-mpls-on-cisco-routers.html
https://www.cisco.com/c/en/us/td/docs/ios-xml/ios/mp_basic/configuration/xe-16/mp-basic-xe-16-book/multiprotocol-label-switching-mpls-on-cisco-routers.html
https://www.cisco.com/c/en/us/support/docs/multiprotocol-label-switching-mpls/mpls/13733-mpls-vpn-basic.html
https://www.cisco.com/c/en/us/support/docs/multiprotocol-label-switching-mpls/mpls/13733-mpls-vpn-basic.html
https://www.cisco.com/c/en/us/support/docs/multiprotocol-label-switching-mpls/mpls/13733-mpls-vpn-basic.html
https://www.cisco.com/c/en/us/support/docs/multiprotocol-label-switching-mpls/mpls/13733-mpls-vpn-basic.html
https://www.cisco.com/c/en/us/support/docs/multiprotocol-label-switching-mpls/mpls/13734-mpls-vpn-tsh.html
https://www.cisco.com/c/en/us/support/docs/multiprotocol-label-switching-mpls/mpls/13734-mpls-vpn-tsh.html
https://www.cisco.com/c/en/us/support/docs/multiprotocol-label-switching-mpls/mpls/13734-mpls-vpn-tsh.html
https://www.cisco.com/c/en/us/support/docs/routers/asr-9000-series-aggregation-services-routers/220170-verify-end-to-end-connectivity-across-a.html
https://www.cisco.com/c/en/us/support/docs/routers/asr-9000-series-aggregation-services-routers/220170-verify-end-to-end-connectivity-across-a.html
https://www.cisco.com/c/en/us/support/docs/routers/asr-9000-series-aggregation-services-routers/220170-verify-end-to-end-connectivity-across-a.html
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