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Enabling Features, Label-Range, Route-map, LabeHndex
feature-set mpls

feature ospf

feature bgp

feature mpls segment-routing

feature mpls evpn

feature interface-vlan

feature mpls oam

mpls label range 5000 45000

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 1@
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 lacp

feature mpls oam

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

route-map label-index-leaf-1 permit 10
set label-index 311

SPINE-1 Configuration

OSPF Configuration

interface Ethernetl/l
ip address 172.16.0.1/24
ip ospf network point-to-point
ip router ospf 1@@ area 9.0.0.0
mpls ip forwarding
no shutdown

interface Ethernetl/2
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 loopback@
ip address 192.168.1.1/32
ip router ospf 10@ area ©.0.0.0

router ospf 100
segment—routing mpls
router-id 192.168.1.1

LEAF-1 Configuration
OSPF, VRF Configuration

interface Ethernet1/1
no switchport
ip address 172.16.0.2/24
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

interface Ethernet1/3
no switchport
no shutdown

interface Ethernet1/3.101
encapsulation dotlq 101
vrf member cu101
ip address 61.1.1.1/24
ip ospf network point-to-point
ip router ospf 200 area 0.0.0.0
no shutdown

vrf context cul0l
rd auto
address-family ipv4 unicast
route-target import 1:101
route-target import 1:101 evpn

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 12vpn evpn
template peer EVPN
remote-as 65001
update-source loopback@
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 192.168.1.3
address-family ipvé4 unicast

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

allocate-label all

address-family ipv4 labeled-unicast

address-family I12vpn evpn
template peer EVPN
remote-as 65001
update-source loopback0
address-family 12vpn evpn
send-community extended
encapsulation mpls

template peer Labeled-unicast

remote-as 65001

address-family ipv4 labeled-unicast

send-community extended

soft-reconfiguration inbound always

template peer cul
address-family ipv4 unicast
as-override
send-community

soft-reconfiguration inbound always

neighbor 172.16.0.1

inherit peer Labeled-unicast
neighbor 192.168.1.1

inherit peer EVPN

vrf cul01
router-id 131.1.1.1
address-family ipv4 unicast
advertise 12vpn evpn
neighbor 61.1.1.2
inherit peer cul
remote-as 101



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
192.168.1.4/32 index 321

route-map label-index-Leaf2 permit 10
set label-index 321

Enabling Features, , Route-map, VRF-A Confiiguration

feature bgp
feature interface-vlan

vlan 1,100-101

route-map twist permit 10
set metric 10

vrf context custA
rd 101:1
address-family ipv4 unicast

interface loopback0
vrf member custA
ip address 1.1.1.1/32

interface Vlan101
no shutdown
vrf member custA
ip address 61.1.1.2/24

interface Ethernet1/65
switchport
switchport mode trunk
switchport trunk allowed vlan 101
no shutdown
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LEAF-2 Configuration
OSPF, VRF Configuration

interface Ethernetl/1
no switchport
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 shutdoewn

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

interface Ethernetl/3
no switchport
no shutdown

interface Ethernet1/3.101
encapsulation dotlq 100
vrf member cu101
ip address 67.1.1.1/24
no shutdown

wrf context cul01
rd auto
address-family ipv4 unicast
route-target import 1:101
route-target import 1:101 evpn

END-Host Configuration
BGP Configuration

router bgp 101

vrf custA
router-id 1.1.1.1
address-family ipv4 unicast
network 1.1.1.1/32
redistribute direct route-map twist
neighbor 61.1.1.1
remote-as 65001
address-family ipvd unicast
send-community
send-community extended

vrf custB
router-id 2.2.2.2
address-family ipvd unicast

BGP/EVPN Configuration
router bgp 65001
router-id 192.168.1.4
address-family ipvd unicast
network 192.168.1.4/32 route-map label-index-Leaf2
allocate-label all
address-family ipv4 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 ipv4 labeled-unicast
send-community extended
soft-reconfiguration inbound always
template peer cul
address-family ipv4 unicast
as-override
send-community
soft-reconfiguration inbound always

neighbor 172.16.1.1

inherit peer Labeled-unicast
neighbor 192.168.1.1

inherit peer EVPN

vrf cul01
router-id 132.1.1.1
address-family ipvd unicast
advertise 12vpn evpn
neighbor 67.1.1.2
inherit peer cul
remote-as 101

VRF-B Configuration

vrf context custB
rd 101:2
address-family ipv4 unicast

interface loopbackl
vrf member custB
ip address 2.2.2.2/32

interface Vlan100
no shutdown
vrf member custB
ip address 67.1.1.2/24

network 2.2.2.2/32 e

redistribute direct route-map twist
neighbor 67.1.1.1
remote-as 65001
address-family ipv4 unicast
send-community
send-community extended
soft-reconfiguration inbound

interface Ethernet1/66
switchport
switchport mode trunk
switchport trunk allowed vlan 100
no shutdown



Leaf2 (config) # show bgp 12vpn evpn
BGF routing table information for VRF default, address family L2ZVEN EVEN

BGP table version is 14, Local Router ID is 192.168.1.4

Status: s-suppressed, x—deleted, S-stale, d-dampened, h-history, *-valid, »-best
Path type: i-internal, e-external, c-confed, l-local, a-aggregate, r-redist,
Origin cocdes: i - IGP, e - EGP, ? - incomplete,

I-injected
| - multipath, & - backup, 2 - best2

Leaf2 (config)# show bgp ipvd labeled-unicast

BGP routing table information for VRF default, address family IPv4 Label Unicast

BGP table versiocn is 8, Local Router ID is 192.168.1.4

Status: s-suppressed, x-deleted, S-stale, d-d 1, h-history, *-valid, >-best

Path type: i-internal, e-external, c-confed, l-local, a-aggregate, r-redist, I-injected
Origin codes: L - IGP, e - EGP, ? - incomplete, | - multipath, & - backup, 2 - best2

Hetwork Hext Hep Matrie LocPFrf Weight Path Netwerk Next Hep Metrie LoePef Weight Path
Route Distinguisher: 192.168.1.3:4 *>i192.168.1.1/32 172.16.1.1 100 0i
*>4(5]:[0):[0]:[24]:(61.1.1.0]/224 *>1192.168.1.3/32 172.16.0.2 100 0i

192.168.1.3 10 100 0101 7 #>1192.168.1.4/32 0.0.0.0 100 32768 i
*>1(5):[0):[0]:([32):[1.1.1.1])/224
192,168.1.3 100 0101 4
Route Distinguisher: 192.168.1.4:3 Leaf2(config)# show ip int brief vrf all
*»>1(5):00):(0]: (24):(61.1.1.0]/224 IF Intecrface Status for VRF “default"™ (1)
192.168.1.3 10 100 0101 2 Interface IF Address Interface Status
*>1(5):[0]:[0]:([24):(67.2.1.0]1/224 Lol 192.168.1.4 protocol-up/link-up/admin-up
0.0.0.0 10 0101 2 Ethl/1 172.16.1.2 protocoel-up/link-up/fadmin-up
*»i[5]:[0]):[0]:[32):(1.1.1.1]/224 Ethl/2 172.16.5.2 protocol-up/link-upfadmin-up
192.168.1.3 100 0101 i
*>1[5):[0):[0):(32):(2.2.2.2)/224 IF Interface Status for VRF "management"(2)
0.0.0.0 010l i Interface IF Address Interface Status
mgmt0 10.82.139.100 protocol-up/link-up/fadmin-up
1P Interface Status for VRF "culOl"(3)
Interface IP Address Interface Status
Ethl/3.101 67.1.1.1 protocel-up/link-up/admin-up
Leaf2 (config) # show forwarding 1.1.1.1/32 vzf culll LeafZ(config)# show ip route vzf 101
slet 1 He IP Route Table for VRF 101"
S, Leaf2(conflg)} show ip route vef culdl
IPv4 routes for table cul(l/base IP Route Tabla for VRAF “cul0l®
‘#¢ denctes best ucast next-hop
Frefix | Hext-hop | Interface | Labels | Partial Inatall
*1.1.1.1/32 172.16.1.1 Ethernetl/1 PUSH 16311 492208 ‘<atring>’ in via cutput denctes VRF <atring>
1.1.1.1/32, ubest/mbest: 1/0
Leaf2(config) # show forwarding 182.168.1.3/32 *via 192.168.1.3%default, [200/0], 00:15:39, bgp-65001, internal, tag LOL (mpls-vpn)
slee 1 2.2.2.2/32, ubeat/mbest: 1/0
*via 67.1.1.2, [20/0], 00:36:44, bgp-65001, external, tag 101
0/24, ubest/sbest: 10
4 192.168.1.3%default, [200/10), 00:15:39, bgp-65001, internal, tag 101 (mpls-vpa
Brefix | Kext-hop | Interface | Labels | Partial Install 0/24, ubest/mbest: 1/0, attached
a 67.1.1.1, Eth1/3.101, (0/0], 00:39:32, direct
192.168.1.3/32 172.16.1.1 Ethernetl/1 BUSH 16311 .1.1.1/32, ubest/mbest: 1/0, attached
*via §7.1.1.1, Eth1/3.101, [0/0], 00:38:32, loeal
hostl#f show ip route vrf custhA
IP Route Table for VRF "custA" hostl# ping 2.2.2.2 vrf custh
"*' denotes best ucast next-hop PING 2.2.2.2 (2.2.2.2): 56 data bytes
'**' denotes best mcast next-hop 64 bytes from 2.2.2.2: icmp_seg=0 ttl=251 time=0.737 ms
'[x/y]' denotes [preference/metric] 64 bytes from 2.2.2.2: icmp_seg=l ttl=251 time=0.579 ms
'#<string>' in via output denotes VRF <string> 64 bytes from 2.2.2.2: icmp seg=2 ttl=251 time=0.513 ms
64 bytes from 2.2.2.2: icmp_seg=3 ttl=251 time=0.472 ms
1.1.1.1/32, ubest/mbest: 2/0, attached 64 bytes from 2.2.2.2: icmp_seg=4 ttl=251 time=0.466 ms
*via 1.1.1.1, LoO, [0/0], 00:40:10, local
*yia 1.,1.1.1, LoO, [0/0], 00:40:10, direct === 2.2.2.2 ping statistics ---
2.2.2.2/32, ubest/mbest: 1/0 5 packets transmitted, 5 packets received, 0.00% packet loss

*via 61.1.1.1, [20/0), 00:37:21, bgp-101, external, tag 65001 round-trip minfavg/max = 0.466/0.553/0.737 ms

€1.1.1,0/24, ubest/mbest: 1/0, attached RITP_hostl#

*yia 61.1.1.2, Vlanl0l, [0/0], 00:37:38, direct

61.1.1.2/32, ubest/mbest: 1/0, attached
*via 61.1.1.2, Vlianl0l, (0/0], 00:37:38, local

67.1.1.0/24, ubest/mbest: 1/0
*yia 61.1.1.1, [20/0]), 00:37:21, bgp-101, external, tag 65001
RTP hostl#

host2§f show ip route vrf custB

IP Route Table for VRF "custB"

'#*' denotes best ucast next-hop
'*#** denotes best mcast next-hop
'[x/y]' denotes [preference/metric]

'f<string>' in wvia output denotes VRF <string>
1.1.1.1/32, ubest/mbest: 1/0

*yia 67.1.1.1, [20/0]), 00:37:25, bgp-101, external, tag 65001
2.2.2.2/32, ubest/mbest: 2/0, attached

*via 2.2.2.2, Lol, [0/0], 00:40:14, local

*yia 2.2.2.2, Lol, [0/0], 00:40:14, direct
61.1.1.0/24, ubest/mbest: 1/0

*via 67.1.1.1, [20/0), 00:37:25, bgp-101, external, tag 65001
67.1.1,0/24, ubest/mbest: 1/0, attached

*yia 67.1.1.2, Vlanl00, ([0/0], 00:38:08, direct
67.1.1.2/32, ubest/mbest: 1/0, attached

*via 67.1.1.2, V1anl00Q, (0/0], 00:38:08, local

host2#
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host2# ping 1.1.1.1 vrf custB

PING 1.1.1.1 (1.1.1.1): 56 data bytes

64 bytes from l.1.1.1: icmp_seg=0 ttl=251 time=0.786 ms
64 bytes from 1.1.1. icmp_seg=l ttl=251 time=0.526 ms
64 bytes from 1.1.1 icmp_seg=2 ttl=251 time=0.604 ms
64 bytes from 1.1.1.1: icmp_seg=3 ttl=251 time=0.568 ms
64 bytes from 1l.1.1.1: icmp seg=4 ttl=251 time=0.522 ms

=== 1.1.1.1 ping statisties ---

5 packets transmitted, 5 packets received, 0.00% packet loss
round-trip minfavg/max = 0.522/0.601/0.786 ms

RTP_hostl#
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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
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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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