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HiE HE
O] M2 §X2 PE(Provider Edge) %! P(Provider) 2ZF2E{2| &2 5l = Cisco I0S XE & Cisco
I0S XR 2t *EHE %E P04 MPLS Layer 3 VPN 201 | E 2|30 2|8 BGP(Border Gateway

Protocol)2t & & 42 E 5 CE(Customer Edge) 2tHRE{ 7to| odZ4nt ME S & olst= 7|20l &
ol Zx sHZ EF7=|I% AldstE L.

E7| 5

= 4] TR0l ChEt REMIEH LIS Cisco 712 & B7| RIS HESHAAIR.

EZEX
Le0: 10.10.10.1 La0: 10,10.10.5 Lol: 10.10.10.3
P eBGP P . P = =
s G3 ﬁ G1 GO/ ﬁems
CE-WEST  10.10.0.0/30 PE1 P5
G4 G0/0 G0/4
Destination Network: G2 G0/2
172.16.1.0/24
Destination CE Router:
CE-WEST MPLS
Loopback 1:
172.16.1.10/24 Laver 3 Source Network:
VPN 192.168.1.0/24
Source CE Router:
CE-EAST
Loopback 1:
Go/2 Go/o G4 G2 G5 Go/4 G0/ 192.168.1.10/24
RR
——— G0/t a e ..-.. — a & r;_--_._‘;' _\G eBGP a P
: 1 ﬁ 3 /s gl 500 o ===
PE2 Pé PE4 10.11.0.0/30 CE-EAST
Lo0: 10.10.10.2 Lo0: 10.10.10.6 Lob: 10.10.10.4

MPLS EZZX| Clolo{1
=Xl s &

=7/ 2

LA HES|F: 192.168.1.0/24
A A CE 2HE: CE-EAST
et HER3:172.16.1.0/24

CH4l CE 2t E{: CE-WEST

Z7|1 ¥ 2 EEZX|o e}, 2HRE|{ CE-EASTC| Loopback12 EAIE|l= oA F4
192.168.1.1024 2t E{ CE-WEST2| Loopback1Z EA|EE SHX| F4 172.16.1.10 ZHol 83
o2 AZEE|0{oF FLCh

<{froot>


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

ICMP 2472 2! tracerouteE At2304 0|
MK CHS &0l ME O] 5fdo| ME5HKI 2

-1
i
9 [

<#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#

0 ERHER

Switch Router)

mo om

35t S0 QR B A AFIAI7F 2040f Y= B E LSR(Label
Cisco 10S XE 2| no mpls ip propagate-ttl forward 2 EE=

&
Q



Cisco 10S XR2| mpls ip-ttl-propagate disable forwarded B&E = A
MPLS HE T 0 2AZAEIARZ [ tracerouteE AFESt= J0| & MU = & LICHE!
a4 g o|aB|A PE 2HRE = AMLl).

AA CE 2IRE{2| #EHE AESHE 5S¢t 0] 2HRE{0ofl= VRF(Virtual Route Forwarding) 7} 831
MPLSE QIAI5tX| ot2 3 2 RIB(Routing Information Base), CEF(Cisco Express Forwarding) 2!
BGPE £Ql5lok ELIC} CHS £240i M BGPE S5l CHA MEL! 172.16.1.0/2401 L 247! 2t E
g =0| UM 2IE{H 0| A GigabitEthernet0/02 S35 Q128 &= U2 &0lg = U&LIC.

<#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#

AA CE-EAST 2H22E{0ll= RIBO| Ax|El CHAMOf| CHEH B2 7} U2, EZEZX|0| EAIE CHZ
S22 0l X| EHRE PE4(QIaB A PE)E Mg AlZFQILICH O] A|™HoiM VRF & AZ FEX}L7}
TFMHEH, CS E80M 2 = US0| ZZ 4 7127 2 WELHZ|= FHELICH

<ffroot>
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
!
neighbor 10.10.10.6
remote-as 65500
update-source Loopback0
address-family vpnv4 unicast
!
!
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#

O|™ £240{ A VRF O|& "EAST"7} 65000:101 CHEF BE CHA 7K@ 7 |2 HolEige &
LICt. O|AN| VRF 2t & HIO|E2 & 0IE &= 2, O|l= PE40]| CHA IP &4 172.16.1.1001 CH
AZ27I Y| #elste ol =20| Eulch

<#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

o>

ek 30



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#

0| PE= Cisco I0S XR C|HFO|A 0|2 2 show route vrf <name> 23 04| "detail" 7| =

04 MP-BGP(Multiprotocol BGP) 2! & A RD(Route Distinguisher)oll 2|3 X|&E VPNv4 gfjo|2

olL-=Z |

22 @ Ikx| £t HEE HEAIM HoIg 4 gLt

<#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 O

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|M| VRFZ 7}X{2 BGP VPNv4 HFAIE Am{E T 0| £249| |0|E 161} S5t &%
LIE| 65000:1 % Q/=X| &QlgtL|Ct. EESF 10.10.10.12 PE47} B2 AFE £&slof st= Ct

C= AI_Q;

af

7

2
=

Tk 30



O|4, Ch& F4 "from 10.10.10.6"2 PE47t O] MFALE &5t ol AL E BGP Z|0{JLICHO]
AlLtE|20ME B2 EIEZE 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 conmmunity: RT: 65000: 1

<L
Originator: 10.10.10.1, Cluster 1list: 10.10.10.6

Source AFl: VPNv4 Unicast, Source VRF: default, Source Route Distinguisher: 65000:1

<L

VRF o 0{| A exact-route 7|HEE CEFE HAEStH mZle| Z= QIE{m| o|A0 CHEt ofo|C|o{E
US £ UALICH O] BE2 HFAF 240012 1601 XIHE F BOIES EAISIEE B 7IX| E2F
M ArgE M3 == A&t 1 o|f= Bl0|E 160| BGP VPNv40{|A 211 20| 240010
LDP(Label Distribution Protocol)HlA 2= Z30|7| [ E I L|C}.

<#root>
RP/0/0/CPUO: PEA4#
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], OxO (0x0), 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 Ox0 [0Oxal5c3f54 0xO0]
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 inposed {24001 16}

<L

CtZ THHZE show bgp vpnv4 unicast BEE AL&5t0{ 0| PEMA &t&5t U= VPNv4 BEE &
QIEFLICH O] E32 VPNv4 MFALE VRFE 7K 27| Mol HEE Hof ELICH M4 E RT(Route
Target)(0| 0il0{ A 7}X{2 RTE 65000:1, 65001:1, 65001:2)= 7} XM B2 VRFE LIEHALICE

T m>

<#root>
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, local AS number 65500
BGP generic scan interval 60 secs

Non-stop routing is enabled

BGP table state: Active

Table ID: 0x0 RD version: 0

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

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

<<<<<

*>1172.16.2.0/24 10.10.10.1 0 100 0 65000 i
Route Distinguisher: 65001:1 (default for vrf EAST)

* 40.0.0.0/0 10.10.10.3 0 100 0 65001 i
*> 10.11.0.1 0 0 65001 i
*>1172.16.1.0/24 10.10.10.1 0 100 0 65000 i
*>1172.16.2.0/24 10.10.10.1 0 100 0 65000 i
*> 192.168.1.0/24 10.11.0.1 0 0 65001 i
*>1192.168.2.0/24 10.10.10.3 0 100 0 65001 i
*> 192.168.3.0/24 10.11.0.1 0 0 65001 i
Route Distinguisher: 65001:2

*>i0.0.0.0/0 10.10.10.3 0 100 0 65001 i

*>7192.168.2.0/24 10.10.10.3 0 100 0 65001 i



Processed 10 prefixes, 11 paths

0| oioil M= VPNv4 Ef|O|E0
A CHE HE2 AI8310d

P!

<#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

O| Ao M MP-BGP A0 BHoi= CHaf S AR LDP 2 VPNv4 2{|0[& {24001 16}0| A 2H,
ol EEfZio| Z2 QIE{H|0|A = Gi0/0/0/40| T EHZio| MEE|o{of 5= CHS &2 10.10.10.1 L
Ct. gL M35t B2 QIEHO|AE &Ql5t= CHE SMO0| JU&LI7H? Ol MPLS Z 2T E| O]
£ £ = LFIB(Label Forwarding Information Base)& & I{2 x| QL|Ct. B show mplsE A& 35t
4 10.10.10.1 CHAH(PE12| Loopback0)0d| CHaH 5 7HS| &S0 EA|x|T, & &l QIE{mO|A T}
Gi0/0/0/40| 1 next-hopOl 10.0.0.16(2+2E{ P5)2! 5tLto| BZ 7 EAIZIH, o470l XIHE! & &l g
0|2 0] 240010|1 Gi0/0/0/3€ S3ll CHE &0 10.0.0.13(EHXE{ P6)0| L g Al Blo|£ 0] 23L]C}.

<ffroot>
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 OQutgoing 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
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

Gi0/0/0/4 10.0.0.16 N/A



O|F £240i|M ECiTE EC WHAE = = F 7IX| A2 SM0| Urcte A2 B2HSHX|BH M35
ote ZEE AYste ol =20 2 #= e 7| Y-o| U&LICH 8 7HK| Y2 show cef
exact-route <source IP> <destination IP> B& & Al&35t0{ &4 PEO|A Loopback0, =% X| PEO]
M Loopback02 F7}ste Z4QILich CHE £330 EAIE CHE 7|2 ZHE = through Gi0/0/0/4L]

Ct.

<tfroot>

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 (Oxal2cl8c0), 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}

&£ CHE M2 WX show mpls Idp bindings <prefix/mask> @& & AF235104 LIB(Label Information
Base)E& =25t 0|24 PEO! &5t= CHA Loopback0(10.10.10.1)2| LDP HIRIE S 7tX{=2 C}
2, siE £330 2ZZ HF QI 2ilo]E 0| & 74 &P show mpls forwarding exact-route label <label>
ipv4 <source IP> <destination IP> detail Z&0i| A s B|O|Z 2f2 AE5tod 7|2 BEE F= X

LI CH

<#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

<

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 npl s forwardi ng exact-route | abe

Wed Sep 13 17:20:06.342 UTC

24010 i pv4 10.10.10.4 10.10.10.1 detail

Local Outgoing 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
<KL

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: 0

Hash 1idx: 1

MAC/Encaps: 14/18, MTU: 1500

Outgoing Interface:
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 1idx:
Hash idx: 1
MAC/Encaps: 14/18, MTU: 1500

Outgoing Interface:

GigabitEthernet0/0/0/4 (ifhandle 0x000000c0)

0, Weight: 0

GigabitEthernet0/0/0/4 (ifhandle 0x000000c0)

CtE22 =, ool Zaielo /= ohE & 2tREHE #elste ol Lt
& Bt RE{= P5QLICHQIE{H O] A 10.0.0.16). HX{ MPLS Z9I%! Ef|0|2 S &9l
= Ab10.10.1.12] Local Label(2Z &i|0|€)2 Ct2 3} 24001 g LCH.
<#root>
RP/0/0/CPUOQ: P5#
show npls 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

X 0|of| A

=t
=t

ol
—
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=



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/CPUO: P5#

show npls forwardi ng | abels 24001

Thu Sep 14 20:07:42.584 UTC
Local OQutgoing 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#

Ol £230i M S AF 10.10.10.1/3201 CHEt LFIB &S 0| 2 Al HO|E2 "Pop"E EAIES & £
o, 0l 0| 2F*E{7} PHP(Penultimate Hop Popping) &€ 2|0|gL|ct. =8t LFIB HE
2 Gi0/0/0/1E S5l EBEE M&5HoF &2 E0iF 0, Ol= CEFE EWAM &g = M'I:
CEF H&tet Z2 E8o|Me A Null HI0|E2 XI'HE l0|E 2 EAIRFLICH CHA| 2H5H,
Gi0/0/0/101 ©1Z2E! next-hopO| Bil0|& A ¢|x| B2 2| O x[8} 2tE 0|04 CH4 AO|E(CE-

WEST)0l| M35t= PEO|Z| IHEQILCt 3 o] ZZM|A HEo 0|24 B2 E{ PE10| LDP &|0]
E0| gl WS £ AIE XWo|2 2 BtRE P57t 2l M745t CHE Bllo|E 2 M836HK| b= 0]

#0|7|= Euct.

<#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 0x0 [0xal66e280 Oxal66e674]
next hop 10.0.0.0/32
Tocal adjacency

| ocal | abel 24001 |abels inposed {InplNull}

<L

BO|E AQ|x| AR E &Ql5tE 0FX|2t XA PE1QLICH. MPLS Z /! H0|E2 2™ LFIBO| ™
FAF10.10.10.1/320| CH§t & =0| eig e & + USLICH

<#root>



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 Tabelling info with the 'detail' option

o|0| g1 U=0| o248t SE 0| Wlst= OlfRE HFAN10.10.10.1/32)7F PE10]| &35t 2R E{7}
O] AZAE HF Aol A& null BflolE2& &7 ELICH Ol= show mpls Idp bindings E&
2 Ar&35tod Eelg = &Lt

<#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 | 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, Tabel: 24000

PE10] Cisco I0S XE 2 E{0|2 £ show bgp vpnv4 unicast all == show bgp vpnv4 unicast rd
<value> <destination IP> B S AIE3tH MP-BGPE S35l CHA 5 AF 172.16.1.0/240| SHIZ2A|
SEET ASE AESI T Eelste ol =20| 2 = UELICH olze BHEo| £2{0i| M= LAZH
FO| MFAME EoiELICt

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

BGP table version 1is 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-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 1
*bi 10.10.10.4 0 100 0 65001 1

*> 172.16.1.0/24 10.10.0.1 0 O 65000

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

*>i 0.0.0.0 10.10.10.4 0 100 0 65001 1
*>i  192.168.1.0 10.10.10.4 0 100 0 65001 1
*>i  192.168.3.0 10.10.10.4 0 100 0 65001 1
Route Distinguisher: 65001:2

Network Next Hop Metric LocPrf Weight Path

*>i 0.0.0.0 10.10.10.3 0 100 0 65001 1
*>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)



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

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

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

KASH HAlO 2 CE-WESTOI| A =418t HF ARl VRFOIM BGP VPNv4 M5 AHE 2™ show bgp
vpnv4 unicast vrf <name> <prefix> B E ALE3504 2301 2184 PE47HK| TE El MP-BGP &
O|= 161t 7+ &l RT LHELHZ|7} 65000:12 E A|E/LICE.

<#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

<

npl s | abel s in/out 16/ nol abe

<<
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

<
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

O| PEOIM & QlE OtX|ef HE = VRF ti|Eoi M S X| IPoi| CHE RIB 2! CEF & S &lL|C}. PE40]
EAE S0l M5 A 172.16.1.0/2401 CHt RIBO]| Bllo|E0]| Qi ZdntE CHELICt 1 o||]E O
ZZ27} CEOM S0{2= ZZ0|H 0| MFAIE VPNv4AZE LHE 7| Tol eBGPE S5 st&ElD
VRF 2t Ho|Soi & E|7| i LICt. Ol= show ip route vrf <name> <prefix> & show ip
cef vrf <name> <prefix> WS AF& 5104 & Qlg = Q&L

<tfroot>
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 1wOd ago
Routing Descriptor Blocks:
* 10.10.0.1, from 10.10.0.1, 1lwOd 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

Ol CH& TS AL 172.16.1.0/242 E2E CE(CE-EAST)2| A 401 o|5 SHIEH E&EIRSH



MP-BGPE Sdll 2HIE2H ML &[S PE X Ps FZHO| B|O|EX 0|8 29X BREE S5
St&El Wo 2 HOIE|RE&LICH ae{Lt 04T15| AA/CHA ZHol edd ol EAI7F 2 CE-
WESTE & Ql5t= OhX|2 2FRE{7} St HoF &LICEH O] BFHRE{0A] 7HE TX| &g AFE 2
2 RE EHO|EQULICH AA IP H5AF192.168.1.0/240]| C}= | x|oi| LIEFL}OF & L|CE.

<f#froot>

CE-WEST#

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

CE-WEST#

"Network not in table(El| 0| €0

of
OF HEALS &HS Sof= 208t

9l UIESIT)S BY5| 2H 00, BGP EIOIEE =OIg 4 /X
+ gi&Lic,

<#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#

8t &7 F|2 0|53+ O] PE1(Provider Edge Router)O| 5 AHE eBGP Q14 C|HFO|A CE-
WESTO| Zn5t=X| &Qlg £ ol&LCt o] &ede E}SON E A|IEl show bgp vpnv4 unicast vrf

<name> neighbors <neighbor IP> advertised-routes W2 Al&35t0{ &8 4 Ql&Lch

<ffroot>
PE1#

show bgp vpnv4 unicast vrf WEST nei ghbors 10.10.0.1 adverti sed-routes

BGP table version 1is 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-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 1

*>j 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
*>i  192.168.3.0 10.10.10.4 0 100 0 65001 1

Total number of prefixes 4

Ol HHE 7IE2= PE1 EtRE{7t HFALE CE-WESTOl| SHIZH &2

©S8 =2 CEZ2|BGP QI C|HIO|AE AT E [ ILCH.

<#froot>
CE-WEST#

show i p bgp nei ghbors
BGP neighbor is 10.10.0.2, remote AS 65500, external 1link

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 is 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
MuTtisession 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 O



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 1is 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 0
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 1w5d
Connections established 3; dropped 2
Last reset lw4d, 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 is 0x4D15FD56):

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:

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

™ £=20{ M= "FILTER"Et= OI of =4l ¢2lof CHeH MEE F=2 MO JUSS L =+
A2 M HuagolMS A= £ 192.168.0.0/160 CiEt permit £0 =
= match H2 EA[ELICH 2Lt HFAM S50| T S HF AR &5t Of
= AE HFAL & LR 3{E5HX| o2 2 0| SHIEX| i& Lt

<#root>

CE-WEST#

show route-map FILTER

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

ip address prefix-lists: FILTER

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

CE-WEST#
show i p prefix-list FILTER

ip prefix-Tist 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

HEA 55 Zu|adol4o] ofzh HAE|HAM 192.168.1.102 2 Fdte
LICt.

<#root>

CE-WEST#

show run | i ip prefix-list

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

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, *

ZZ27} o|X| RIBO| M x|=

* valid, > best, i - internal,

RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,

r
x best-external, a additional-path, c RIB-compressed,
t secondary path,

i - IGP, e - EGP, ? - incomplete

codes: V valid, I invalid, N Not found

Origin codes:
RPKI validation

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 10.10.0.2
*> 192.168.3.0 10.10.0.2

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

0 65500 65001 i
0 65500 65001 i



FO|

—_

Jiok

O|M| 2AQF CHAF ZHo| 2dZ40d| M EFH O traceroute 7} MPLS HIE Q|3 MA|0|M X5t S2UFH A
O|8 AQX| R E SUst=X| &Qlg & QU&LICH.

rr

g eBGP — —

GO/ g
CE-WEST  10.10.0.0/30 PE1 - ok P5 3 CE-EAST-B
Destination Network: G2 GO"E
172.16.1.0/24
Destination CE Router:
CE-WEST MPLS
Loopback 1:
172.16.1.10/24 LBV'EI' 3 Source Network:
VPN 192.168.1.0/24
Source CE Router:
CE-EAST
L back 1:
G072 G0/0 G4 G2 192_1:';?1_‘-1‘;[24
e e, e e e eBGP —
ﬁ GO/ G a G3 Go/3 ﬁ GO/ G0/0 ﬁ
PE2 P6 PE4 10.11.0.0/30 CE-EAST

2
18
O
tu

<#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

<<

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 gabi t Ethernet0/0/0/1 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 gabi t Ethernet0/0/0/4 10.0.0.16 Up Up default

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

Cisco |I0S XE &0l HH&
<#root>

MPLS/ LDP

show mpls interfaces

mpls forwarding-table

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

show

RI B and CEF

ip vrf [detaill]

run vrf

ip route [destination prefix]

ip route vrf <name> [destination prefix]

ip cef vrf <name> [destination prefix]

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

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

show
show
show
show
show
show
show

BGP/ VPNv4

show ip bgp [neighbors] <neighbor address>

show
show
show
show
show

Cisco IOS XR

bgp
bgp
bgp
bgp
bgp

<tfroot>

vpnv4
vpnv4
vpnv4
vpnv4
vpnv4

unicast
unicast
unicast
unicast
unicast

— =

sto| o4

all [summary|destination prefix]

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

rd <value> <destination IP>

2
oo



MPLS/ LDP

show mpls interfaces

show mpls forwarding

show mpls 1dp bindings [destination prefix/mask]

show mpls Tdp neighbor [neighbor address]

show mpls forwarding prefix [destination prefix/mask]

show mpls forwarding prefix [destination prefix/mask] detail hardware egress
clear mpls Tdp neighbor [neighbor address]

RI B and CEF

show vrf [name|all]

show run vrf [name]

show route [destination prefix]

show route vrf <name> [destination prefix]

show cef vrf <name> [destination prefix]

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

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

BGP/ VPNv4

show bgp vpnv4 unicast [summary|destination prefix/mask]

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

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

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