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pubdole IJouopse IJogdso Jrsd.

lJodssule
oo psu wogse BGP IPv4

O o3l ldpelde swp luvwgsle [Jglzole IJpbse Jlugile louoldle BGP.

* wdysu wogso BGP IPv4

* oJ9su BGP IPV4 IJpwpede wo Jpel 09 WOs

+ odysu ldes IUlwLos Jpuwble BGP
odysu wozso BGP IPv4

lJodsso eds 1Ugp9d sissuvs:



router bgp 65001

bgp log-neighbor-changes

bgp listen range 172.16.0.0/16 peer-group Leaf-Peers
no bgp default ipvé4-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

lJodssy eds wodzo 1Ugers 1,866 1:

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

lJodssy eds wodge 1Ugere 1,866 2:

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
!

address-family ipv4

redistribute connected

neighbor 172.16.12.1 activate
neighbor 172.16.22.1 activate
exit-address-family

oJd9se BGP IPVA U e wpsz wo Jel 09 Bis

lJodsso eds 1Ugp9d [issuvs:



router bgp 65001
address-family ipv4
neighbor Leaf-Peers allowas-in 1

lJodssy eds wodze 1Ugere 1,866 1:

router bgp 65002

address-family ipv4

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

lJodssy eds wodze 1Ugers 1,866 2:

router bgp 65002

address-family ipv4

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

odosu e IUIBLos Jeuwhle BGP
lJodyso eds Idgpss Idsssuvs:

router bgp 65001
address-family ipv4
maximum-paths 2

lJodssy eds 1U9zro 1Jb,y8s6:

router bgp 65002
address-family ipv4
maximum-paths 2

IJoo Ipogss JJluwdd

Joedso Jouwg Upeled JJod IUpoess (MR) Jpeldes Idos 2yds o9, Ido 1dizhs sldlul
IJpeds (BUM) £, 1Jpersd: sdip wozse Idus Idpces eds zese 1izess 1wl pwess slzojs
lJpeloo IUby8s6. Sgw wpdsu PIM Jzese slzole IUlouold 1JElos wldge9s IU)issuvs 91U
Sldpuwowle slo Iduods.

pold eds Idow 1Jpegss JJ9lzgos WS IUglp9s IU)issunvs 1:

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

+ owJd9sy BGP L2VPN EVPN

* oJ9su BGP EVPN IJpuwesz wo Jel 09 1dzld Vs
+ wd9su BGP EVPN Jl sgs) [Jgbys IJeldss

* odysu glpd oo so BGP EVPN Disable RT

wJdgsu BGP L2VPN EVPN

IJodoso eds IJgpss Irssums:

router bgp 65001

neighbor Leaf-Peers ebgp-multihop 255
address-family T12vpn evpn

neighbor Leaf-Peers activate

neighbor Leaf-Peers send-community both

lJodssy eds uodzs 1Jggse IJbyeso 1:

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

lJodsso eds uodzs 1Jgeso 1Jb s 2:

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

odgsu BGP EVPN lJpewpse wo Jel o9 1JzlJ O

lJodsso eds uodzs 1Jgeso IJbyeso 1:



router bgp 65002

address-family 12vpn evpn
neighbor 172.16.11.1 allowas-in 1
neighbor 172.16.21.1 allowas-in 1

lJodssy eds wodze 1Ugere 1,866 2:

router bgp 65002

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

pdlelod: £0s lwopsle Idwuss 1pd)38 pg DGW. pu £, IJpoze 1o $dou IJusese
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wd9sy BGP EVPN Jl sgs) 1Ugbss IJoldssé

IJodoso eds IJgpss rssuvs:

route-map BGP-NHU permit 10

set ip next-hop unchanged

!

router bgp 65001

address-family 12vpn evpn

neighbor Leaf-Peers route-map BGP-NHU out

o J9sy gled oLobss BGP EVPN Disable RT

lJodso eds Idgpys Idsssuvs:

router bgp 65001
no bgp default route-target filter

wJd9sy VRF gds 1Ugero IUb,9s0

vrf definition S1-EVPN

rd 1:1

|

address-family ipv4

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

wedso IJougwe dpopled J L2VPN EVPN gldee 1deegss gds 1Jggro IJbydse:

T12vpn evpn
replication-type static



louble pesdle EVPN(EVI) gds 1d9)96:

12vpn evpn instance 10 vlan-based
encapsulation vxlan
12vpn evpn instance 20 vlan-based
encapsulation vxlan

¢JOo VLANS 9 VNI J pwegpd 2596 p)9) eds 9096:

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

Sp wlousle 9lzos NVE 9,0l VNI Jogpese Idpzesele eds 1ds)@s.

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

$J8e VLAN J L3VNI gJs 9,6. EVI &, plodse J L3VNI.

vlan configuration 3000
member vni 33000

odose SVIJ L2UNI gJs 19, 86.

interface V1anl0

mac-address 0010.0010.0010

vrf forwarding S1-EVPN

ip address 192.168.10.254 255.255.255.0

JdJe SVIJ L3VNI gJs 9,86. GvdJe "ol pu 2lds oddlisss" 1o szdo I SVIup guspl el po
Sbho vyl gsuw [Js lo VLAN.

interface V1an3000



vrf forwarding S1-EVPN
ip unnumbered Loopbackl
no autostate

eJs 1Jg,86. hub L3VNI o VRF wee wuivdsd NVE.

interface nvel
member vni 33000 vrf S1-EVPN

lJozdd pu lduoes

IJozdd po louble gduwle gpd BGP

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 Vv AS MsgRcvd MsgSent Tb1Ver InQ OutQ Up/Down State/PfxRcd
%*172.16.11.2 4 65002 138 130 23 0 0 01:38:17 9
%172.16.12.2 4 65002 138 130 23 0 0 01:38:11 9

* 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 Vv AS MsgRcvd MsgSent Th1Ver 1InQ OutQ Up/Down State/PfxRcd
*172.16.11.2 4 65002 138 130 27 0 0 01:38:17 6
*172.16.12.2 4 65002 138 130 27 0 0 01:38:11 6

* Dynamically created based on a Tlisten range command

Dynamically created neighbors: 2, Subnet ranges: 1

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 1InQ 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 InQ 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 tabTe.

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

IJezdd po EVPN L2

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

up A/M/4 18:11:35
N/A 00:36:00

Interface VNI Type Peer-IP RMAC/Num_RTs  eVNI state flags UP time
nvel 33000 L3CP 10.2.254.2 242a.0412.0102 33000
nvel 10010 L2CP 10.2.254.2 2 10010
nvel 10020 L2CP 10.2.254.2 2 10020

C9500X-LEAF-1#show bgp 12vpn evpn
BGP table version is 5475, local router ID is 10.2.254.1

N/A 00:01:17

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

secondary path, L Tong-1lived-stale,
Origin codes: - IGP, e - EGP, ? - incomplete
RPKI validation codes: V valid, I invalid, N Not found

r

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

.i

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][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][683B78FC8COF][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][683B78FC8CI9F][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
ARP 192.168.20.25
ARP 192.168.10.25

C9500X-LEAF-1#show 12vpn evpn mac 1ip

IP Address EVI
192.168.10.25 10
192.168.10.45 10

IJozdd oo EVPN L3

C9500X-LEAF-1#show nve peers

Link Layer Address
3c13.cc0l.a7df Hul/0/7 20 0005
3c13.cc0l.a7df

VLAN MAC Address

Interface vlan privi

Hul/0/7 10 0005

Next Hop(s)

3c13.cc0l.a7df Hul/0/7:10
683b.78fc.8c9f 10.2.254.2

'M'" - MAC entry download flag 'A' - Adjacency download flag

'4' - IPv4 flag '6' - IPv6 flag

Interface VNI Type Peer-IP

nvel 33000 L3CP 10.2.254.2
nvel 10010 L2CP 10.2.254.2 2
nvel 10020 L2CP 10.2.254.2 2

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

RMAC/Num_RTs eVNI
242a.0412.0102 33000

state flags UP time

UP A/M/4 18:50:51
10010 UP N/A 01:15:16
10020 UP N/A 00:31:39

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,

RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
best-external, a additional-path, c RIB-compressed,

Origin codes:

r
X
t secondary path, L long-Tived-stale,
i - IGP, e - EGP, ? - incomplete

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

Network Next Hop
<snip>

Route Distinguisher: 1:1 (default for vrf S1-EVPN)

*> [5]1[1:1]1[0]1[24]1[192.168.10.0]/17
0.0.0.0
*> [5]1[1:1][0][24]1[192.168.20.0]/17

Metric LocPrf Weight Path

32768 ?

ag

201



0.0.0.0 0 32768 ?
C9500X-LEAF-1#sh ip ro vrf S1-EVPN

Routing Table: S1-EVPN

<snip>

192.168.10.0/24 is variably subnetted, 4 subnets, 2 masks
192.168.10.0/24 1is 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 1is directly connected, V1an20

—r oo un N

—r oo »n N
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* xJsd wdssy BGP EVPN VXLAN. Cisco IOS 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 bgp evpn vxlan 9500 cg/bgp evpn vxlan overview.html
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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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