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Enabling Features, Label-Range, Route-map, Label-Index

feature-set mpls

feature ospf

feature bgp

feature mpls segment-routing
feature mpls evpn

feature interface-vlan
feature mpls oam

mpls label range 5000 450000
segment-routing
mpls
global-block 16000 25000
connected-prefix-sid-map
address-family ipv4
192.168.1.1/32 index 211

route-map label-index-spinel permit 10
set label-index 211

Enabling Features, Label-Range, Route-map, Label-Index

feature-set mpls

feature ospf

feature bgp

feature mpls segment-routing
feature mpls evpn

feature interface-vlan
feature mpls oam

mpls lakel range 5000 450000

segment-routing
mpls
global-block 16000 25000
connected-prefix-sid-map
address-family ipv4
192.168.1.2/32 index 221

route-map label-index-spine2 permit 10
set label-index 221

SPINE-1 Configuration

OSPF Configuration

interface Ethernet1/33
ip address 172.16.0.1/24
ip ospf network point-to-point
ip router ospf 100 area 0.0.0.0
mpls ip forwarding
no shutdown

interface Ethernet1/34
ip address 172.16.1,1/24
ip ospf network point-to-point
ip router ospf 100 area 0.0.0.0
mpls ip forwarding
no shutdown

interface loopback0
ip address 192.168.1.1/32
ip router ospf 100 area 0.0.0.0

router ospf 100
segment-routing mpls
router-id 192.168.1.1

SPINE-2 Configuration

OSPF Configuration

interface Ethernet1/33
ip address 172.16.2.1/24
ip ospf network point-to-point
ip router ospf 100 area 0.0.0.0
mpls ip forwarding
no shutdown

interface Ethernet1/34
ip address 172.16.3.1/24
ip ospf network point-to-point
ip router ospf 100 area 0.0.0.0
mpls ip forwarding
no shutdown

interface loopback0
ip address 192.168.1.2/32
ip router ospf 100 area 0.0.0.0

router ospf 100
segment-routing mpls
router-id 192.168.1.2

BGP/EVPN Configuration
router bgp 65001
router-id 192.168.1.1
address-family ipv4 unicast
network 192.168.1.1/32 route-map label-index-spinel
allocate-label all
address-family ipv4 labeled-unicast
address-family I2vpn evpn
template peer EVPN
remote-as 65001
update-source loopback0
address-family 12vpn evpn
send-community extended
route-reflector-client
encapsulation mpls
template peer Labeled-unicast
remote-as 65001
address-family ipv4 labeled-unicast
send-community extended
route-reflector-client
next-hop-self
soft-reconfiguration inbound always
neighbor 172.16.0.2
inherit peer Labeled-unicast
neighbor 172.16.1.2
inherit peer Labeled-unicast
neighbor 192.168.1.3
inherit peer EVPN
neighbor 192.168.1.4
inherit peer EVPN

BGP/EVPN Configuration
router bgp 65001
router-id 192.168.1.2
address-family ipv4 unicast
network 192.168.1.2/32 route-map label-index-spine2
allocate-label all
address-family ipv4 labeled-unicast
address-family I2vpn evpn
template peer EVPN
remote-as 65001
update-source locpback0
address-family 12vpn evpn
send-community extended
route-reflector-client
encapsulation mpls
template peer Labeled-unicast
remote-as 65001
address-family ipv4 labeled-unicast
send-community extended
route-reflector-client
next-hop-self
soft-reconfiguration inbound always
neighbor 172.16.2.2
inherit peer Labeled-unicast
neighbor 172.16.3.2
inherit peer Labeled-unicast
neighbor 192.168.1.3
inherit peer EVPN
neighbor 192.168.1.4
inherit peer EVPN



Enabling Features, Label-Range, Route-map, Label-Index
install feature-set mpls
feature-set mpls

nv overlay evpn

feature ospf

feature bgp

feature mpls segment-routing
feature mpls evpn

feature interface-vlan

feature mpls cam

feature nv overlay

mpls label range 5000 450000
segment-routing
mpls
global-block 16000 25000
connected-prefix-sid-map
address-family ipvd
192.168.1.3/32 index 311

ip prefix-list testl seq 5 permit 61.1.1.0/24
ip prefix-list testl seq 10 permit 131.1.1.1/32

ip prefix-list test3 seq 5 permit 1.1.1.1/32

route-map bgp65001 permit 10
match route-type internal
route-map directl permit 10
match ip address prefix-list test1
set community 65001:10
route-map label-index-leaf-1 permit 10
set label-index 311
route-map ospf200 permit 10
match ip address prefix-list test3

vrf context cul0l
rd auto
address-family ipvd unicast
route-target import 1:101
route-target import 1:101 evpn
route-target export 1:101
route-target export 1:101 evpn

LEAF-1 Configuration
OSPF Configuration
interface Ethernetl/51

ip address 172,16.0.2/24

ip ospf netwaork point-to-point
ip router ospf 100 area 0.0.0.0
mpls ip forwarding

no shutdown

interface Ethernetl/52
ip address 172,16.2.2/24
ip ospf network point-to-point
ip router ospf 100 area 0.0.0.0
mpls ip forwarding
no shutdown

interface loopbackd
ip address 192.168.1.3/32
ip router ospf 100 area 0.0.0.0

router ospf 100
segment-routing mpls
router-id 192.168.1.3

PE-CE
vrf cul0l
address-family ipwd unicast

interface Ethernet1/3
no shutdown

interface Ethernet1/3.101
encapsulation dotlg 101
vrf member cul01
ip address 61.1.1.1/24
ip ospf network point-to-point
ip router ospf 200 area 0.0.0.0
no shutdown

interface loopback10
vrf member cul01
ip address 131.1.1.1/32
ip router ospf 200 area 0.0.0.0

router gspf 200
vrf cul01
router-id 131.1.1.1

redistribute bgp 65001 route-map bgp65001

BGP/EVPN Configuration
router bgp 65001
router-id 192.168.1.3
address-family ipvd unicast

network 192.168.1.3/32 route-map label-index-leaf-1

allocate-label all

address-family ipv4 labeled-unicast

address-family 12vpn evpn

template peer EVPN
remote-as 65001
update-source loopbackd
address-family |12vpn evpn
send-community extended
encapsulation mpls

template peer Labeled-unicast
remote-as 65001

address-family ipvd labeled-unicast

send-community extended

soft-reconfiguration inbound always

neighbor 172.16.0.1

inherit peer Labeled-unicast
neighbor 172.16.2.1

inherit peer Labeled-unicast
neighbor 192.168.1.1

inherit peer EVPN
neighbor 192.168.1.2

inherit peer EVPN

vrf cul01
router-id 131.1.1.1
address-family ipv4 unicast
advertise 12vpn evpn

redistribute direct route-map directl
redistribute ospf 200 route-map ospf200



Enabling Features, Label-Range, Route-map, Label-index

install feature-set mpls
feature-set mpls

nv overlay evpn

feature ospf

feature bgp

feature mpls segment-routing
feature mpls evpn

feature interface-vlan

feature mpls oam

feature nv overlay

mpls label range 5000 450000
segment-routing
mpls
global-block 16000 25000
connected-prefix-sid-map
address-family ipvd
192.168.1.4/32 index 321

ip prefix-list new seq S permit 68.1.1.0/24
ip prefix-list new seq 10 permit 133.1.1.1/32

ip prefix-list newl seq 5 permit 3.3.3.3/32

ip prefix-list redtoospf seq 5 permit 61.1.1.0/24
ip prefix-list redtoospf seq 10 permit 1,1.1.1/32

route-map bgp65001 permit 10
match route-type internal
route-map directl permit 10
match ip address prefix-list new
route-map label-index-Leaf2 permit 10
set label-index 321
route-map ospf200 permit 10
match ip address prefix-list newl

vrf context culdl
rd auto
address-family ipv4 unicast
route-target import 1:101
route-target import 1:101 evpn
route-target export 1:101
route-target export 1:101 evpn

LEAF-2 Configuration
OSPF Configuration
interface Ethernet1/51

ip address 172.16.1.2/24

ip ospf network point-to-point
ip router ospf 100 area 0.0.0.0
mpls ip forwarding

no shutdown

interface Ethernet1/52

ip address 172.16.3.2/24

ip ospf network point-te-point
ip router ospf 100 area 0.0.0.0
mpls ip forwarding

no shutdown

interface loopback0

ip address 192.168.1.4/32
ip router ospf 100 area 0.0.0.0

router ospf 100

segment-routing mpls
router-id 192.168.1.4

PE-CE

wrf cul01
address-family ipvd unicast

interface Ethernet1/55

no shutdown

interface Ethernet1/55.200

encapsulation dotlq 200

vrf member cul01

ip address 68.1.1.1/24

ip ospf network point-to-point
ip router ospf 200 area 0.0.0.0
no shutdown

interface loopbackll

wif member cul01
ip address 133.1.1.1/32
ip router ospf 200 area 0.0.0.0

router ospf 200

wrf cul01
router-id 133.1.1.1
redistribute bgp 65001 route-map bgps5001

BGP/EVPN Configuration

router bgp 65001
router-id 192.168.1.4
address-family ipwd unicast

network 192.168.1.4/32 route-map label-index-Leaf2

allocate-label all
address-family ipwd labeled-unicast
address-family 12vpn evpn

template peer EVPN
remote-as 65001
update-source loopback0
address-family |2vpn evpn
send-community extended
encapsulation mpls

template peer Labeled-unicast
remote-as 65001
address-family ipvd labeled-unicast
send-community extended
soft-reconfiguration inbound always

neighbor 172.16.1.1

inherit peer Labeled-unicast
neighbor 172.16.3.1

inherit peer Labeled-unicast
neighbor 192.168.1.1

inherit peer EVPN
neighbor 192.168.1.2

inherit peer EVPN

wrf cul0l
router-id 133.1.1.1
address-family ipv4 unicast
advertise | 2vpn evpn
redistribute direct route-map directl
redistribute ospf 200 route-map ospf200



Host-1 / Cat-3750

vrf definition custA

rd 101:1
1

address-family ipvd

exit-address-family
!

interface Loopback0
vrf forwarding custA
ip address 1.1.1.1 255.255.255.255

interface GigabitEthernet1/0/1
switchport trunk allowed vlan 101
switchport trunk encapsulation dotlq

switchport mode trunk
|

interface Vlan101

vrf forwarding custA

ip address 61.1.1.2 255.255.255.0
ip ospf network point-to-point

ip ospf 200 area 0.0.0.0

router ospf 200 vrf custA

router-id 1.1.1.1

network 1.1.1.1 0.0.0.0 area 0.0.0.0
network 61.1.1.0 0.0.0.255 area 0.0.0.0

Wik

Host2# show ip int brief
1P Interface Status for VRE "default" (1}

Interface IP Address Interface Status

V1lanz00 68.1.1.2 protocel-up/link-up/adnin-up
V1lanl001 100.0.0.100 protocol-down/ 1ink-down/admin-up
Lol 3.3.3.3 protocol-up/link-up/admin-up

Host2# show ip route

1P Route Table for VRF "default"
** denotes best ucast
** denotes best mcast next

'[#/y)* denctes [preference/metric)
'csering>' in via output denotes VRF <string>

1.1.1.1/32, ubest/mbest: 1/0

*yia 68.1.1.1, V1an200, [110/1], 00:29:24, ospf-200, type=2, tag 65001
3.3.3.3/32, ubest/mbest: 2/0, attached

*via 3.3.3.3, Lo0, [0/0), 20:16:34, local

*via 3.3.3.3, Lo0, [0/0], 20:16:34, direct
61.1.1.0/24, ubest/mbest: 1/0

=via 68.1.1.1, V1an200, [110/1], 00:29:24, ospf-200, type-2, tag 65001
68.1.1.0/24, ubest/mbest: 1/0, attached

*via 68.1.1.2, V1an200, [0/0], 20:20:55, direct
68.1.1.2/32, ubest/mbest: 1/0, attached

*via 68.1.1.2, V1an200, [0/0), 20:20:55, local
131.1.1.1/32, ubest/mbest: 1/0

*via 68.1.1.1, V1an200, [110/1], 00:29:24, ospf-200, type-2, tag 65001
133.1.1.1/32, ubest/mbest: 1/0

*via 6%.1.1.1, Vv1an200, ([110/41], 20:15:32, ospf-200, intra

End-Host Configuration

Host2# traceroute 1.1.1.1

Host-2 / N9K

feature ospf
feature interface-vlan

interface Ethernet1/52
switchport
switchport mode trunk
switchport trunk allowed vlan 200
no shutdown

interface Vlan200
no shutdown
ip address 68.1.1.2/24
ip ospf network point-to-point
ip router ospf 200 area 0.0.0.0

interface loopbackD
ip address 3.3.3.3/32
ip router ospf 200 area 0.0.0.0

router ospf 200
router-id 3.3.3.3

traceroute to 1.1.1.1 {1.1.1.1), 30 hops max, 40 byte packets

1 €8.1.1.1

[Label=16311 E=0 T

(68.1.1.1) 0.989 ms 0.585 ms 0.407 ms
2 172.16.3.1 (172.16.3.1) 0.886 ms 172.16.1.1

[Label=16311 E=0 TTL-1 §=0, Label=492283
1 5=0, Label={32283 E

(172.16.1.1) 0.765 ms 0.731 ms
=0 TTL=1 S=1]

=1 §=1]

[Label=16311 E=0 TTL=1 5=0, Label=492283 E=0 TTL=1 5=1)

3 172.16.0.2 (172.16.0.2) 0.717 ms 172.16.2.2 (172.16.2.2)

[Label=492289 E=0 TTL=1 §=1]
[Label=492289 E=0 TTL=1 S=1]
[Label=492289 E=0 TTL=1 S=1)
4 61.1.1.2 (61.1.1.2) 2.061 mg *

Host2# ping 1.1.1.1 scurce 3.3.3.3
PING 1.1.1.1 (1.1
64
64

1

1.1.1
1.1.1.2

1

1

m 1.1.1.1:

--- 1.1.1.1 ping statistics ---

1.315 ms

0.509 ms 172.16.0.2 (172.16.0.2) 0.678 ms

from 3.3.3.3: 56 data bytes
1: icmp_seqe0 ttle251 time=5.538 ms

.338 ms
-201 ms
217 ms

5 packets transmitted, 5 packets received, 0.00% packet loss

round-trip min/avg/max = 1.338/3.063/5.538 ms



Leafl# show ip route 3.3.3.3/32 vrf culOl

Leafl# show forwarding mpls 192.168.1.4/32
1P Route Table for VRF "cul01" slot
' denotes best ucast mext=hop e
t mcast mext-hep  emmeeeee e e e e
e [preference/metric] Local |Prefix | FEC Hext-Hop |Interface
'gcstring>' in via ocutput denotes VRF <string> Label | Table Id | (Prefix/Tunnel id) |
S —
t: 170 16321 |0x1 1192.168.1.4/32 172.16.0.1 |Ethl/51
*via 192,168.1.4%default, [200/2], 00:44:27, bgp-65001, internal, tag 65001 (mpls-vpn) " |oxl 1192.168.1.4/32 172.16.2.1 |EEh1/52

Leafl# show forwarding 3.3.3.3/32 vef culll
slot 1

1Pvd routes for table culll/base

Prefix | Next-hop | Interface | Labels

| Partial Install

*3.3.3.3/32 172.16.0.1 PUSH 16321 492288
172.16.2.1

PUSH 16321 492288

HXRER

. ZHHBGP MPLS VPN
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16321 SWAP
16321 SHAP


https://www.cisco.com/c/zh_cn/td/docs/ios-xml/ios/mp_l3_vpns/configuration/15-s/mp-l3-vpns-15-s-book/mp-bgp-mpls-vpn.pdf
https://www.cisco.com/c/zh_cn/products/collateral/switches/nexus-9000-series-switches/white-paper-c11-737536.html
https://www.cisco.com/c/zh_cn/td/docs/switches/datacenter/nexus9000/sw/93x/label-switching/b-cisco-nexus-9000-series-nx-os-label-switching-configuration-guide-93x/b-cisco-nexus-9000-series-nx-os-label-switching-configuration-guide-93x_chapter_01000.html#id_111549
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