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router bgp 65001

bgp log-neighbor-changes

bgp listen range 172.16.0.0/16 peer-group Leaf-Peers
no bgp default ipv4-unicast
neighbor Leaf-Peers peer-group
neighbor Leaf-Peers remote-as 65002
|

address-family ipv4

redistribute connected

neighbor Leaf-Peers activate
neighbor Leaf-Peers allowas-in 1
maximum-paths 2

exit-address-family

Leaf-12| Z1I|124|O|AM:

router bgp 65002

bgp Tog-neighbor-changes

no bgp default ipv4-unicast

neighbor 172.16.11.1 remote-as 65001
neighbor 172.16.21.1 remote-as 65001
|

address-family ipv4

redistribute connected

neighbor 172.16.11.1 activate
neighbor 172.16.21.1 activate
exit-address-family

Leaf-22| 711|218 O|M:

router bgp 65002

bgp log-neighbor-changes

no bgp default ipv4-unicast

neighbor 172.16.12.1 remote-as 65001
neighbor 172.16.22.1 remote-as 65001
I

address-family ipv4

redistribute connected

neighbor 172.16.12.1 activate
neighbor 172.16.22.1 activate
exit-address-family

BGP IPv4 Allowed AS In T+

A4tQlo| Z4m| 2 o|M:

router bgp 65001
address-family ipv4



neighbor Leaf-Peers allowas-in 1
Leaf-12| Z4I| 28| O|A:

router bgp 65002

address-family ipv4

neighbor 172.16.11.1 allowas-in 1
neighbor 172.16.21.1 allowas-in 1

Leaf-22| 711|218 0| M:

router bgp 65002

address-family ipv4

neighbor 172.16.12.1 allowas-in 1
neighbor 172.16.22.1 allowas-in 1

BGP %|C 42 7
AqiQlo| Z4m| a8 o|M:

router bgp 65001
address-family ipv4
maximum-paths 2

Leaf2| Z1X| 14| O|M:

router bgp 65002
address-family ipv4
maximum-paths 2

B o] HE|FHAE

MR(Multicast Replication) | EEEIHAE, & = gl fRLIFHAE & BUM(Link-Local Multicast) E
cHEE XMElg = UTF StedH ZE *MP U Z|Z C|to|A0M HE[FHAE Bt E 0| HR L
Ch 2 E AnQl & 2[=Z 4 QIEmo|Aet 271 £ xtlof PIMO| & 43t E[of Qlo{ok ErLCE.

21l 12| g0 HE|FHAE of:

ip multicast-routing

ip pim rp-address 10.1.255.1 //configure Spine loopback as RP
interface Loopback0

ip pim sparse-mode

interface HundredGigE1l/0/9

ip pim sparse-mode

interface HundredGigE1l/0/10

ip pim sparse-mode



Q{0 BGP

BGP L2VPN EVPN T

ol M §{&l= BGP EVPN 74

BGP EVPN Do not Change Next-Hop 744
BGP EVPN Disable RT Filter 7t

BGP L2VPN EVPN 7

AnQlo| Z4m| e o] M:

router bgp 65001

neighbor Leaf-Peers ebgp-multihop 255
address-family 12vpn evpn

neighbor Leaf-Peers activate
neighbor Leaf-Peers send-community both

Leaf-12| Z4x|124|O|M:

router bgp 65002

neighbor 172.16.11.1
neighbor 172.16.21.1
address-family 12vpn
neighbor 172.16.11.1
neighbor 172.16.11.1
neighbor 172.16.21.1
neighbor 172.16.21.1

ebgp-multihop 255
ebgp-multihop 255
evpn

activate
send-community both
activate
send-community both

Leaf-22| Z41|124|O|M:

router bgp 65002

neighbor 172.16.12.1
neighbor 172.16.22.1
address-family 12vpn
neighbor 172.16.12.1
neighbor 172.16.12.1
neighbor 172.16.22.1
neighbor 172.16.22.1

ebgp-multihop 255
ebgp-multihop 255
evpn

activate
send-community both
activate
send-community both

ol S| &l= BGP EVPN 74

Leaf-12| Z11|22{|0|M:

router bgp 65002
address-family 12vpn
neighbor 172.16.11.1

evpn
alTlowas-in 1



neighbor 172.16.21.1 allowas-in 1

Leaf-29| Z11|2 2] 0|M:

router bgp 65002

address-family 12vpn evpn
neighbor 172.16.12.1 allowas-in 1
neighbor 172.16.22.1 allowas-in 1

BGP EVPN do not Change Next-Hop T+

AmQlol Z4m| 7 2f| ol4:



route-map BGP-NHU permit 10

set ip next-hop unchanged

!

router bgp 65001

address-family T12vpn evpn

neighbor Leaf-Peers route-map BGP-NHU out

BGP EVPN Disable RT Filter 743

AutQlo] ZAm|TefolM:

router bgp 65001
no bgp default route-target filter

Leaf®| VRF Z1I|1gy|0|M

vrf definition S1-EVPN

rd 1:1

|

address-family ipv4

route-target export 1:1

route-target import 1:1
1:1 stitching
1:1 stitching

route-target export
route-target import
exit-address-family
router bgp 65002
address-family ipv4 vrf S1-EVPN
advertise 12vpn evpn
redistribute connected
maximum-paths 2
exit-address-family

EVPN L2

Leafo A L2VPN EVPN 2! HE|FHAE EX|E

12vpn evpn
replication-type static

Leafoll EVPN QIAEIA(EVI) A4d:

12vpn evpn instance 10 vlan-based
encapsulation vxlan



12vpn evpn instance 20 vlan-based
encapsulation vxlan

Leafol| M AFE AL EEHE0il CHEF VLAN 2 VNI A 4d:

vlan configuration 10
member evpn-instance 10 vni 10010
vlan configuration 20
member evpn-instance 20 vni 10020

NVE QIE{HO|AE THE T Leafl M 222 FHAEISH7| 25 VNIE AE|%|ELICEH

interface nvel

no ip address

source-interface Loopbackl
host-reachability protocol bgp

member vni 10010 mcast-group 225.0.0.10
member vni 10020 mcast-group 225.0.0.20

EVPN L3

Leafod| A L3VNIOI CHEF VLANS & LICH L3VNIO= EVIZH 25K &f&LICt.

vlan configuration 3000
member vni 33000

Leafol| A L2VNIE SVIE F & LICEH

interface Vlanl0

mac-address 0010.0010.0010

vrf forwarding S1-EVPN

ip address 192.168.10.254 255.255.255.0

Leafol A L3VNIO| CHE SVIE FA38FLICE. "no autostate"= S VLANO X| X El &4 QIE{T|0|A
7t i [ SVIE &AM 56t 2 TAAEL|CE

interface V1an3000

vrf forwarding S1-EVPN
ip unnumbered Loopbackl
no autostate



Leafol A NVE Z4I|22 00| A L3VNIE VRFO| AE|X|(stitch) & LICH.

interface nvel
member vni 33000 vrf S1-EVPN

C9600X-SPINE-1#show ip bgp all summary

For address family: IPv4 Unicast

BGP router identifier 10.1.255.1, local AS number 65001

BGP table version is 23, main routing table version 23

12 network entries using 2976 bytes of memory

22 path entries using 2992 bytes of memory

2 multipath network entries and 4 multipath paths

4/3 BGP path/bestpath attribute entries using 1184 bytes of memory
3 BGP AS-PATH entries using 104 bytes of memory

8 BGP extended community entries using 400 bytes of memory

0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-1list cache entries using 0 bytes of memory

BGP using 7656 total bytes of memory

BGP activity 7259/7235 prefixes, 13926/13892 paths, scan interval 60 secs
12 networks peaked at 07:06:41 Dec 5 2023 UTC (2wld ago)

Neighbor \Y AS MsgRcvd MsgSent Tb1Ver InQ OutQ Up/Down
*172.16.11.2 4 65002 138 130 23 0 0 01:38:17
*172.16.12.2 4 65002 138 130 23 0 0 01:38:11
* Dynamically created based on a Tisten range command
Dynamically created neighbors: 2, Subnet ranges: 1
BGP peergroup Leaf-Peers listen range group members:
172.16.0.0/16
For address family: L2VPN E-VPN
BGP router identifier 10.1.255.1, local AS number 65001
BGP table version is 27, main routing table version 27
10 network entries using 3840 bytes of memory
12 path entries using 2784 bytes of memory
8/6 BGP path/bestpath attribute entries using 2368 bytes of memory
3 BGP AS-PATH entries using 104 bytes of memory
8 BGP extended community entries using 400 bytes of memory
0 BGP route-map cache entries using 0 bytes of memory
0 BGP filter-1list cache entries using 0 bytes of memory
BGP using 9496 total bytes of memory
BGP activity 7259/7235 prefixes, 13926/13892 paths, scan interval 60 secs
12 networks peaked at 07:38:03 Dec 6 2023 UTC (2w0d ago)
Neighbor \Y AS MsgRcvd MsgSent Tb1Ver InQ OutQ Up/Down
*172.16.11.2 4 65002 138 130 27 0 0 01:38:17
*172.16.12.2 4 65002 138 130 27 0 0 01:38:11

* Dynamically created based on a Tisten range command
Dynamically created neighbors: 2, Subnet ranges: 1

State/PfxRcd
9
9

State/PfxRcd
6
6



BGP peergroup Leaf-Peers listen range group members:
172.16.0.0/16

Total dynamically created neighbors: 2/(100 max), Subnet ranges: 1

C9500X-LEAF-1#show ip bgp all summary

For address family: IPv4 Unicast

BGP router identifier 10.2.255.1, local AS number 65002

BGP table version is 19, main routing table version 19

12 network entries using 2976 bytes of memory

22 path entries using 2992 bytes of memory

2 multipath network entries and 4 multipath paths

4/3 BGP path/bestpath attribute entries using 1184 bytes of memory
3 BGP AS-PATH entries using 104 bytes of memory

8 BGP extended community entries using 384 bytes of memory

0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-1list cache entries using 0 bytes of memory

BGP using 7640 total bytes of memory

BGP activity 577/545 prefixes, 4021/3975 paths, scan interval 60 secs
12 networks peaked at 07:10:16 Dec 5 2023 UTC (1d18h ago)

Neighbor Vv AS MsgRcvd MsgSent Th1Ver InQ OutQ Up/Down State/PfxRcd
172.16.11.1 4 65001 2427 3100 19 0 0 20:39:49 9
172.16.21.1 4 65001 2430 3094 19 0 0 20:39:49 9

For address family: L2VPN E-VPN

BGP router identifier 10.2.255.1, local AS number 65002

BGP table version is 5371, main routing table version 5371

16 network entries using 6144 bytes of memory

20 path entries using 4640 bytes of memory

9/9 BGP path/bestpath attribute entries using 2664 bytes of memory
3 BGP AS-PATH entries using 104 bytes of memory

8 BGP extended community entries using 384 bytes of memory

0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-1list cache entries using 0 bytes of memory

BGP using 13936 total bytes of memory

BGP activity 577/545 prefixes, 4021/3975 paths, scan interval 60 secs
16 networks peaked at 07:36:38 Dec 6 2023 UTC (18:16:58.620 ago)

Neighbor Vv AS MsgRcvd MsgSent Th1Ver 1InQ OutQ Up/Down State/PfxRcd
172.16.11.1 4 65001 2427 3100 5371 0 0 20:39:49 4
172.16.21.1 4 65001 2430 3094 5371 0 0 20:39:49 4

Initiate traffic between hosts, verify IP Multicast and PIM configuration, and mroute table.

Please note that on IOS-XE platform, (*, G) entry should always present, and (S, G) entry presents only

C9600X-SPINE-1#show ip mroute
IP Multicast Routing Table
<snip>
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
t - LISP transit group
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 225.0.0.20), 16:51:00/stopped, RP 10.1.255.1, flags: SJICx
Incoming interface: HundredGigEl/0/2, RPF nbr 172.16.11.1



Outgoing interface Tist:
Tunnel0, Forward/Sparse-Dense, 16:51:00/00:02:58, flags:

(*, 225.0.0.10), 16:51:14/stopped, RP 10.1.255.1, flags: SJICFx
Incoming interface: HundredGigEl/0/2, RPF nbr 172.16.11.1
Outgoing interface Tist:

Tunnel0, Forward/Sparse-Dense, 16:51:14/00:02:45, flags:

(10.2.254.1, 225.0.0.10), 00:00:01/00:02:57, flags: FTx
Incoming interface: Loopbackl, RPF nbr 0.0.0.0, Registering
Outgoing interface Tist:

HundredGigE1l/0/2, Forward/Sparse, 00:00:01/00:03:27, flags:

(*, 224.0.1.40), 1d18h/00:02:42, RP 10.1.255.1, flags: SJICL
Incoming interface: HundredGigEl/0/2, RPF nbr 172.16.11.1

Outgoing interface Tist:
Loopback0, Forward/Sparse, 1d18h/00:02:42, flags

EVPN L2 &0l

C9500X-LEAF-1#show 12vpn evpn evi 10 detail

EVPN 1instance: 10 (VLAN Based)
RD: 10.2.254.1:10 (auto)
Import-RTs: 65002:10
Export-RTs: 65002:10

<snip>

C9500X-LEAF-1#show nve peers
'M'" - MAC entry download flag 'A' - Adjacency download flag
'4'" - IPv4 flag '6' - IPv6 flag

Interface VNI Type Peer-IP RMAC/Num_RTs  eVNI state flags UP time
nvel 33000 L3CP 10.2.254.2 242a.0412.0102 33000 UP A/M/4 18:11:35
nvel 10010 L2CP 10.2.254.2 2 10010 UP N/A 00:36:00
nvel 10020 L2CP 10.2.254.2 2 10020 UP N/A 00:01:17

C9500X-LEAF-1#show bgp 12vpn evpn

BGP table version is 5475, local router ID is 10.2.254.1

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-Tlived-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: 10.2.254.1:10
*> [2][10.2.254.1:10][0][48][683B78FC8CIF][0][*]/20

10.2.254.2 0 65001 65002 ?
*> [2][10.2.254.1:10][0][48]1[683B78FC8CIF]1[32][192.168.10.45]/24
10.2.254.2 0 65001 65002 ?

<snip>

C9500X-LEAF-1#show bgp 12vpn evpn detail [2][10.2.254.1:10][0][48][683B78FC8C9F][32][192.168.10.45]/24
BGP routing table entry for [2][10.2.254.1:10][0][48][683B78FC8C9F][32][192.168.10.45]/24, version 5371
Paths: (1 available, best #1, table evi_10)

Not advertised to any peer



Refresh Epoch 12

65001 65002, imported path from [2][10.2.254.2:10][0][48][683B78FC8CIF][32][192.168.10.45]/24 (global

10.2.254.2 (via default) from 172.16.21.1 (10.1.255.2)
Origin incomplete, Tocalpref 100, valid, external, best
EVPN ESI: 00000000000000000000, Labell 10010, Label2 33000
Extended Community: RT:1:1 RT:65002:10 ENCAP:8
Router MAC:242A.0412.0102
rx pathid: 0, tx pathid: 0x0
Updated on Dec 7 2023 01:52:33 UTC

C9500X-LEAF-1#show device-tracking database

<snip>

Network Layer Address Link Layer Address Interface vlan privl
ARP 192.168.20.25 3c13.cc0l.a7df Hul/0/7 20 0005
ARP 192.168.10.25 3c13.cc0l.a7df Hul/0/7 10 0005
C9500X-LEAF-1#show 12vpn evpn mac 1ip
IP Address EVI VLAN MAC Address Next Hop(s)
192.168.10.25 10 10 3cl13.cc0l.a7df Hul/0/7:10
192.168.10.45 10 10 683b.78fc.8c9f 10.2.254.2

EVPN L3 &0l

C9500X-LEAF-1#show nve peers
'M'" - MAC entry download flag 'A' - Adjacency download flag
'4' - IPv4 flag '6' - IPv6 flag

Interface VNI Type Peer-IP RMAC/Num_RTs  eVNI state flags UP time

nvel 33000 L3CP 10.2.254.2 242a.0412.0102 33000 UP A/M/4 18:50:51
nvel 10010 L2CP 10.2.254.2 2 10010 UP N/A 01:15:16
nvel 10020 L2CP 10.2.254.2 2 10020 UP N/A 00:31:39

9500X-LEAF-1#sh bgp 12vpn evpn

BGP table version 1is 5523, local router ID is 10.2.255.1

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
<snip>
Route Distinguisher: 1:1 (default for vrf S1-EVPN)
*> [5][1:1]1[0]1[24]1[192.168.10.0]/17

0.0.0.0 0 32768 ?
*> [5]1[1:1][0][24]1[192.168.20.0]/17
0.0.0.0 0 32768 ?

C9500X-LEAF-1#sh ip ro vrf S1-EVPN

Routing Table: S1-EVPN
<snip>

ag

201



192.168.10.0/24 is variably subnetted, 4 subnets, 2 masks
192.168.10.0/24 is directly connected, VlanlO
192.168.10.25/32 is directly connected, VlanlO
192.168.10.45/32 [20/0] via 10.2.254.2, 00:00:56, V1an3000
192.168.10.254/32 is directly connected, VlanlO

192.168.20.0/24 is variably subnetted, 4 subnets, 2 masks
192.168.20.0/24 is directly connected, V1an20
192.168.20.25/32 is directly connected, Vl1an20
192.168.20.45/32 [20/0] via 10.2.254.2, 00:49:54, V1an3000
192.168.20.254/32 is directly connected, Vl1an20

—r o n N

—r oo n N
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« BGP EVPN VXLAN 7+ 7}0|E, Cisco 10S XE Dublin 17.12.x:
https://www.cisco.com/c/en/us/td/docs/switches/lan/catalyst9500/software/release/17-

12/configuration guide/vxlan/b 1712 bagp evpn vxlan 9500 cqg/bgp evpn vxlan overview.html
« Cisco 7| R B CIRZEE



https://www.cisco.com/c/en/us/td/docs/switches/lan/catalyst9500/software/release/17-12/configuration_guide/vxlan/b_1712_bgp_evpn_vxlan_9500_cg/bgp_evpn_vxlan_overview.html
https://www.cisco.com/c/en/us/td/docs/switches/lan/catalyst9500/software/release/17-12/configuration_guide/vxlan/b_1712_bgp_evpn_vxlan_9500_cg/bgp_evpn_vxlan_overview.html
https://www.cisco.com/c/en/us/support/index.html?referring_site=bodynav
https://www.cisco.com/c/en/us/support/index.html?referring_site=bodynav
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