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<{froot>
Leaf-01#

sh nve peers

Interface VNI
nvel 50901

with Leaf 02

nvel 50901

Leaf-02#

sh nve peers

Interface VNI

nvel 50901

nvel 50901

Type Peer-IP

L3CP 172.16. 254. 4

L3CP 172.16. 254. 4

Type Peer-IP

L3CP 172.16. 254. 3

L3CP 172.16. 254. 3

RMAC/Num_RTs eVNI

7c21. 0dbd. 9548 50901

7c21. 0dbd. 9548 50901

RMAC/Num_RTs eVNI

10b3. d56a. 8f c8 50901

10b3. d56a. 8f c8 50901

T+ MVRFTORPFA 22 —7 T4 ADHR

CDAVR—=TIAANLVNISVIRAD AV Z—T T4 ADFHE

RELELEA,

RLAC&>TERENET,

state flags UP time

upP

upP

AN -/4 01:54:11

AM6 17:48: 36

state flags UP time

upP

upP

A -/4 01:55: 44

AM6 17:56:19
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- | Pv4 peering

- I Pv6 peering with Le

- I Pv4 peering with Le

- I Pv6 peering with Le
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<tfroot>
Leaf-03#

sh ip rpf vrf green 10.1.101.11 <-- Milticast source IP

RPF information for ? (10.1.101.11)

RPF interface: VIan901 <-- RPF interface is the L3VNl SV
RPF nei ghbor: ? (172.16.254. 3) <-- Underlay Next hop IP
RPF rout e/ mask: 10.1.101.0/24 <-- Network prefix for the Source

RPF type: unicast (bgp 65001)
Doing distance-preferred Tookups across tables
RPF topology: ipv4 multicast base, originated from ipv4 unicast base

ILFF+ARIY RO—LTL—> TBGPAEAE AT WD & ORR

« mdt overlay use-bgp:BGP MVPN#Z 1 7'5/6/7%2ES 7O RN ELTHERATEI LS ICF/NA
ACBALET (PIMX Y E—J EHB)

« spt-only:AnyCast RPZ U A TSPTY U —KEFEFERAITEZIRSICT/NA RICBH T SIEN
F—"— R, BEVTEPEKRPTH % 7=8%., MVPNZA 76— RNEFEREhELEA,

<tfroot>
Leaf-01
|

vrf definition green

rd 1:1
1

address-family ipv4
mdt auto-discovery vxlan

mdt default vxlan 239.1.1.1 <-- Defines MDT default underlay group address

mdt overlay use-bgp [spt-only] <-- Required for VTEP to use MVPN Type 5/6/7 versus PIMfor nulticast

MDTZ )L —7 D HERR

MDTI I —7'&. TRMIN—=THFAHT I ENDAFRNRIILTIN—TTHB 1D, IXTOH
SFIUATHETY,



V—ARITMDTIIIL—T7AELLK 7O ZLENTVR L ZHFELEY
s MDTIIL—T DBEGBAVR—T T4 ARV —ABIL—TNY O TT
s MDTIIL—TOREAVE—T IS AT X—LAAVE—TILATY

Leaf-01:MDT mroute A"MRIB/MFIBTIEEL W\ & ZFEFEL £ T,

<tfroot>
Leaf-01#

sh ip nroute 239.1.1.1 172.16.254.3

(
172.16. 254. 3
239.1.1.1

), 00:46:35/00:02:05, flags: FTx
Incoming interface:

Loopback1l

, RPF nbr

0.0.0.0

<-- IIFis local |oopback with 0.0.0.0 RPF indicating |oca

Outgoing interface Tist:

G gabi t Et hernet 1/ 0/ 2
, Forward/Sparse, 00:46:35/00:03:12

<-- OF is the underlay uplink

Leaf-01#
sh ip nfib 239.1.1.1 172.16.254.3

(172.16.254.3,239.1.1.1) Flags: HW

SW Forwarding: 2/0/150/0, Other: 1/1/0

HW For war di ng: 1458/ 0/ 156/ 0

, Other: 0/0/0



<-- Hardware counters indicate the entry is operating in hardware and forwardi ng packets

Nul 10 Flags: A NS <--- NullO (originated |ocally)

G gabi t Et hernet 1/ 0/ 2

Flags: F NS

<-- OF is into the Underlay (d obal route table)

Pkts: 0/0/1 Rate: 0 pps

Leaf-01:MDTJIL—7OFEDI> N ZHELE T,

<tfroot>
Leaf-01#

sh platformsoftware fed switch active ip nfib 239.1.1.1/32 172.16.254.3 detail <-- the detail option gi

MROUTE ENTRY
vrf O
(

172.16.254.3, 239.1.1.1/32

)

<-- vrf 0 = global for this MDT S,G pair

HW Handle: 139738317079128 Flags:

RPF interface: NullO

(1)

<-- Leaf-01 the Source (NullO0)

HW Handle:139738317079128 Flags:A
Number of OIF: 2
Flags: Ox4
Pkts : 71 <-- packets that used this adjacency (sinmlar to nfib conmand, but shown at the FEI

OIF Details:

Null 0O A

<-- The incomng interface is Local Loopbackl and A-Accept flag set



G gabi t Et hernet 1/ 0/ 2

=
NS

<-- The Underlay Qutgoing Interface and F-Forward fl ag set

Htm: Ox7f175ccObeb8 Si: 0x7f175cc0a6b8

Di: 0x7f175cc09df 8

Rep_ri: 0x7f175cc0ald8

<-- The DI (dest index) handle

DI details

HandTe:0x7f175cc09df8 Res-Type:ASIC_RSC_DI Res-Switch-Num:255 Asic-Num:255 Feature-ID:AL_FID_L3_MULTICA
priv_ri/priv_si Handle:(nil) Hardware Indices/Handles:

i ndex0: 0x538d

mtu_index/13u_ri_index0:0x0

i ndex1: 0x538d

mtu_index/13u_ri_index1:0x0

Brief Resource Information (ASIC_INSTANCE# 1)

Destination i ndex = 0x538d

pmap = 0x00000000 0x00000002

pmap_intf : [GgabitEthernet1l/0/2] <-- FED has the correct programmng for the OF

ZEATMDTIIIL—THNELL 7O SLENTVD L ZRAELET
s MDTIN—TDBEAVER—TIA AR, BREXIL—TNY VICRBDRPFA 2 E2—T7 14
ATY
s MDTIINL—7"OREA>RX—7 T4 AlKEncap/Decaph > XA VR —T I AL ATT,

Leaf-02:MDT mroute A"MRIB/MFIBTIEL W\ C & ZHEFELET

<ttroot>



Leaf-02#

sh ip nroute 172.16.254.3 239.1.1.1 <-- This is the dobal MT group

(
172.16. 254.3

239.1.1.1
), 00:23:35/00:01:09, flags: JTx

<-- Source is Leaf-01 Lol IP

Incoming interface: GigabitEthernetl/0/2, RPF nbr 172.16.24.2
Outgoing interface Tist:

Tunnel O
, Forward/Sparse, 00:23:35/00:00:24

<-- Decap Tunne

Leaf-02#

sh ipnfib 239.1.1.1 172.16.254.3

Def aul t <-- dobal routing table

(172.16.254.3,239.1.1.1) Flags: Hw
SW Forwarding: 1/0/150/0, Other: 0/0/0

HW For war di ng: 5537/0/168/0, O her: 0/0/0 <-- Hardware counters indicate the entry is operating in harc

G gabitEthernet1/0/2 Flags: A <-- Accept via Underlay (dobal) interface

Tunnel 0, VXLAN Decap Fl ags: F NS <-- Forward to VXLAN decap Tunne

Pkts: 0/0/1 Rate: 0O pps

Leaf-02:MDTZ IL—7OFEDI > N #FEL X T,

<{froot>
Leaf-02#

sh platformsoftware fed switch active ip nfib 239.1.1.1/32 172.16.254. 3 detai



MROUTE ENTRY
vrf 0O

(

172.16.254.3, 239.1.1.1/32

)

<-- vrf 0 = global for this MDT S, G pair

HW Handle: 140397391831832 Flags:
RPF interface: G gabitEthernetl/0/2

(57)):

<-- RPF interface to 172.16.254.3

HW Handle:140397391831832 Flags:A
Number of OIF: 2
Flags: 0x4

Pkts : 1585 <-- packets that used this adjacency (simlar to nfib command, but shown at the FI

OIF Details:

Tunnel 0 F NS <-- Send to decap tunnel to renove VxLAN header
(Adj: 0x73) <-- Tunnel 0 Adj acency
G gabitEthernet1/0/2 A <-- Accept MT packets fromthis interface

Htm: Ox7fb0d0f1f388 Si: 0x7fb0d0fldc08 Di: 0x7fb0d0ed0438 Rep_ri: 0x7fb0d0ed07a8

Rl details <-- Rewrite Index is used for VXLAN decapsul ation

Handle:0x7fb0d0ed07a8 Res-Type:ASIC_RSC_RI_REP Res-Switch-Num:255 Asic-Num:255 Feature-ID:AL_FID_L3_MUL
priv_ri/priv_si Handle:(nil1) Hardware Indices/Handles: index0:0x38 mtu_index/13u_ri_index0:0x0 index1:0

Brief Resource Information (ASIC_INSTANCE# 0)

ASIC# O
Replication Tist :

Total #ri : 6
Start_ri : 56
Common_ret : O

Replication entry
rep_ri 0x38

#elem = 1



0)

ri[0] =0xE803

Dynamic port=88ri_ref_count:1 dirty=0
Leaf-02#

sh platformhardware fed sw active fwd-asic resource asic all rewite-index range OxE803 OxEB803

ASIC#:0 RI:59395
Rewrite_type:
AL_RRM_REWRITE_L2_PAYLOAD_
| PV4_EVPN_DECAP

(118) Mapped_rii:LVX_EVPN_DECAP(246)
<...snip...>

>+ 17 1.AnyCast RP ( SPTERY )— ) IPv4$ &K U'IPv6

CHDE—RTIE, IXTOVIEPIZRPAHYET, ChSDOVTEPIE, MSDPRHETEE L LEE
nEEHEY. HEYU—EHWEHA. KDVYIZ, MDTE— RTIKBGPE#HRZFERA L TSPTY
LWFEFYARNIY—OXAZEERLET, cOE—RIE, SPTERE—RFLEFITHEI_—F+
ARRPE—RERUEKRTHIENET, COF—RTR., FEVTEPAPIMRPICA ET, LN
2T, BYAMNOCEG)Y -k, O—HIVIEPEEKTHIWRTSNE T, 777UV IRET
(*,G)ZMELIEMVPNRT-62EET2HERIHY EE A,

XY RI—=UK



Spine-01 Spine-02
172.16.255.1 172.16.255.2

Lo255
RP:10.2.255.255
RPvE:FC00:2:255::255

Lo255
RP:102.255255 455
RPv6:FC00:2:255::255 """

RP:10.2.255.255
(4.4 RPv6:FC00:2:255::255

166
TalioM

Leaf-01

Leaf-02
172.16.255.3

172.16.255.4

Leaf-03
172.16.255.6

SRC

RCV RCV
Vian101: Vian102: Vian102:
10.1.101.11 10.1.102.12 10.1.102.13
FC00:1:101::11 FCO00:1:101::12 FCO00:1:102::13
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1. V- ADEEEROEHIFRENKRLL
2.RPEO—ANTHB1z2®, FHREZTNBEHEIZEREIET
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1.EVPNRA 72T NUNEETS (ELVWWRIZFERL TEETVIEPA SEEFEENSC -
NILFEYARNIL—RNERATTEBETDIEHICHE)
2. MVPNRA 75T NUNBEETS (SPTREICEATEDEBRITN—TRTEHERTS
EHICHE)
AGMPEEEMLDX NS Y ZLIR— A LHRVTEPICK 2 TEEETh, nBxhEL L
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<HREEATVWEWES, MO LTWEEHEERE, VIEPIEZ A 77 BGPIMADER %
RITLELEA

BGP EVPN# KU'MVPNJL— ~ O #EFE

Leaf-01D#EFE : EVPN Type2 M fERE il & ZBRBRLE T,

<tfroot>

### | Pv4 ###

Leaf-01#
sh bgp | 2vpn evpn all route-type 2 0 FACFE24334C5 10.1.101. 11

...0r you can also use:

Leaf-01#

sh bgp | 2vpn evpn detail [2][172.16.254.3:101][0][48][ FACFE24334C5][32][10.1.101.11]/24

BGP routing table entry for [2][172.16.254.3:101]1[0][48][F4CFE24334C5][32][10.1.101.11]/24, version 6
Paths: (1 available, best #1,

table evi_101

)
Advertised to update-groups:
1
Refresh Epoch 1
Local
i (via default) from0.0.0.0 (172.16. 255. 3) <-- Leaf-01 locally created

Origin incomplete, localpref 100, weight 32768, valid, sourced, local, best
EVPN ESI: 00000000000000000000, Labell 10101, Label2 50901
Extended Community: RT:1:1 RT:65001:101 MVPN AS:65001:0.0.0.0

MVPN VRF: 172. 16. 255. 3: 2
ENCAP:8 Router MAC:10B3.D56A.8FC8

<-- MVPN VRI RT is part of the EVPN Type-2



Local 1irb vxlan vtep:

vrf:green, |3-vni:50901 <-- Wrf and VXLAN tag

local router mac:10B3.D56A.8FC8

core-irb interface: VI an901 <-- L3VNI SV

vtep-ip:172. 16. 254. 3 <-- Leaf-01 VTEP

rx pathid: 0, tx pathid: 0x0
Updated on Dec 16 2020 17:40:29 UTC

#i## | Pv6 ###
Leaf-01#
sh bgp | 2vpn evpn all route-type 2 0 FACFE24334Cl FC00: 1:101::11

...or you can also use:
Leaf-01#

sh bgp | 2vpn evpn detail [2][172.16.254.3:101][0][48][ FACFE24334C1][128][ FC00: 1: 101::11]/36

BGP routing table entry for [2][172.16.254.3:101][0][48][F4CFE24334C1][128][FC00:1:101::11]/36, version
Paths: (1 available, best #1, table evi_101)
Advertised to update-groups:
1
Refresh Epoch 1
Local

(via default) from0.0.0.0 (172.16. 255. 3) <-- Leaf-01 locally created

Origin incomplete, Tocalpref 100, weight 32768, valid, sourced, Tocal, best
EVPN ESI: 00000000000000000000, Labell 10101, Label2 50901
Extended Community: RT:1:1 RT:65001:101 MVPN AS:65001:0.0.0.0

MVPN VRF: 172. 16. 255. 3: 2

ENCAP:8 Router MAC:10B3.D56A.8FC8

<-- MVPN VRI RT is part of the EVPN Type-2

Local 1irb vxlan vtep:

vrf:green, |3-vni:50901

local router mac:10B3.D56A.8FC8

core-irb interface: VI an901 <-- L3VNl SV



vtep-ip:172.16.254.3 <-- Leaf-01 VTEP

rx pathid: 0, tx pathid: 0x0
Updated on Mar 22 2021 19:54:18 UTC

Leaf-01:ARP/IPv6 ND& &K T'EVPNT /XY J OHEFEARPINDA FEBEh, IL— 24 720 EKE
hTxEEEhic

<tfroot>

### | Pv4 ###

Leaf-01#

sh debuggi ng

ARP:

ARP packet debugging is on
BGP L2VPN EVPN

BGP updates debugging is on for address family: L2VPN E-VPN
BGP update events debugging is on for address family: L2VPN E-VPN

*Dec 17 17:00:06.480:
IP ARP: rcvd rep src 10.1.101. 11 f4cf.e243. 34c5

, dst 10.1.101.11 VlanlOl

tableid 2 <-- Milticast Source ARP

*Dec 17 17:00:06.481:
BGP: EVPN Rcvd pfx: [2]
[172.16.254.3:101]1[0][48] [FACFE24334C5]1[32][10.1.101.11]/24, net flags: O

<-- BGP Triggered Type-2 creation

*Dec 17 17:00:06.481:

TRM communi ti es added to sourced RT2 <-- TRM extended VRI comunities being injected into EVPN Type-2

*Dec 17 17:00:06.481:
BGP(10): update nodified for [2]
[172.16.254.3:101][0][48] [FACFE24334C5][32][10.1.101.11]/30

<-- Modifying the update



*Dec 17 17:00:06.481: BGP(10): 172.16.255.1 NEXT_HOP set to vxlan local vtep-ip 172.16.254.3 for net [2
*Dec 17 17:00:06.481: BGP(10): update modified for [2][172.16.254.3:101]1[0][48][F4CFE24334C5][32]1[10.1.
*Dec 17 17:00:06.481: BGP(10): (base) 172.16.255.1

send UPDATE
(format)
[2]
[172.16.254.3:101][0][48] [F4ACFE24334C5][32]1[10.1.101.11]/30, next 172.16.254.3, metric 0, path Local, e
MVPN VRF: 172. 16. 255. 3: 2

ENCAP:8 Router MAC:10B3.D56A.8FC8

<--- Final update sent to RR with standard EVPN community info and required MVPN community attributes
#i## | Pv6 ###
Leaf-01#

debug i pv6 nd

ICMP Neighbor Discovery events debugging is on
ICMP ND HA events debugging is ON

I Pv6 ND:

Mar 23 14:29:51.935:

| CVPv6- ND: (M anl01, FC00: 1: 101:: 11) Resol ution request

Mar 23 14:29:51.935: ICMPv6-ND: (V1anl101,FC00:1:101::11) DELETE -> INCMP

Mar 23 14:29:51.935: ICMPv6-ND HA: 1in Update Neighbor Cache: old state 6 new state 0
Mar 23 14:29:51.935: ICMPv6-ND HA: add or delete entry not synced as no peer detected
Mar 23 14:29:51.936: ICMPv6-ND: (V1anl01,FC00:1:101::11) Sending NS

Mar 23 14:29:51.936: ICMPv6-ND: (V1anl01l,FC00:1:101::11) Queued data for resolution
Mar 23 14:29:51.953:

| CMPv6- ND: (M anl101, FC00: 1: 101::11) Received NA from FC00: 1: 101:: 11

Mar 23 14:29:51.953:

| CMPv6- ND: Val i dati ng ND packet options: valid

Mar 23 14:29:51.953:

| CMPv6- ND: (VI an101, FCOO: 1: 101::11) LLA f4cf.e243.34cl

Mar 23 14:29:51.953: ICMPv6-ND HA: modify entry not synced as no peer detected
Mar 23 14:29:51.953:

I CVPv6- ND: (M anl01, FC00: 1: 101::11) INCWP -> REACH <-- peer is reachable

Leaf-01#



debug bgp | 2vpn evpn updates
Leaf-01#

debug bgp | 2vpn evpn updates events

BGP L2VPN EVPN

Mar 23 14:11:56.462:
BGP: EVPN Revd pfx: [2][172.16.254. 3: 101] [ 0] [ 48] [ FACFE24334C1] [ 128] [ FC00: 1: 101: : 11] / 36,
net flags: 0

<-- BGP Triggered Type-2 creation

Mar 23 14:11:57.462:

TRM communi ti es added to sourced RT2

ar 23 14:11:57.474:
BGP(10): update nodified for [2]
[172.16.254.3:101][0][48] [FACFE24334C1][128]

[ FCOO: 1: 101::11]/42

Mar 23 14:11:57.474: BGP(10): 172.16.255.1 NEXT_HOP set to vxlan Tocal vtep-ip 172.16.254.3 for net [2]
Mar 23 14:11:57.474: BGP(10): update modified for [2][172.16.254.3:101][0][48][F4CFE24334C1][128][FCO00:
Mar 23 14:11:57.474: BGP(10): (base) 172.16.255.1

send UPDATE
(format)
[2]
[172.16.254.3:101][0] [48] [FACFE24334C1][128][FC00:1:101::11]/42, next 172.16.254.3, metric 0, path Loca

MVPN VRF: 172.16. 255. 3: 2
ENCAP:8 Router MAC:10B3.D56A.8FC8

<--- Final update sent to RRwith standard EVPN community info and required MVPN comunity attributes

) —7-02:ZER/OBGPTY —ARBIDI—KEZA T2 EFE N &2BRBLET,
<#root>

### | Pv4 ###

Leaf-02#

sh bgp | 2vpn evpn all | b 10.1.101.11



[2]
[172.16.254.3:101] [0] [48] [FACFE24334C5][32]1[10.1.101.11]/24

<-- Renobte VTEP route-type 2

172.16.254.3 0 100 07

* >j 172.16. 254. 3 0 100 0 ? <-- | P of LeafOl Lol

Leaf-02#
sh bgp | 2vpn evpn route-type 2 0 F4CFE24334C5 10.1.101. 11

...or you can also use:
Leaf-02#

sh bgp | 2vpn evpn detail [2][172.16.254.3:101][0][48][ FACFE24334C5][32][10.1.101.11]/24

BGP routing table entry for [2][172.16.254.3:101][0][48][F4CFE24334C5][32][10.1.101.11]/24, version 175
Paths: (2 available, best #2, table

EVPN- BGP- Tabl e) <-- In BGP EVPN table
Fl ag: 0x100

Not advertised to any peer
Refresh Epoch 2
Local

172.16. 254. 3

(metric 3) (via default) from 172.16.255.2 (172.16.255.2)
Origin incomplete, metric 0, Tocalpref 100, valid, internal
EVPN ESI: 00000000000000000000, Labell 10101,

Label 2 50901

Extended Community: RT:1:1 RT:65001:101

MVPN AS: 65001:0.0.0.0

MVPN VRF: 172. 16. 255. 3: 2

ENCAP: 8

Rout er MAC: 10B3. D56A. 8FC38

Originator: 172.16.255.3, Cluster 1ist: 172.16.255.2
rx pathid: 0, tx pathid: 0O
Updated on Dec 14 2020 19:58:57 UTC

MVPN AS: 65001: 0.0.0.0 <-- MPN Aut ononpus System

MPN VRF: 172. 16. 255. 3: 2 <-- VRl Extended Comunity to be used in MVPN Type-7
Rout er MAC: 10B3. D56A. 8FC8 <-- Leaf-01 RVAC

Label 2 50901 <-- L3VNI 50901



### | Pv6 ###

Leaf-02#
sh bgp | 2vpn evpn all | b FCOO:1:101::11
* i [2][172.16.254.3:101][0][48] [FACFE24334C1][128][FC00:1:101::11]/36
172.16.254.3 0 100 07
* >j 172.16. 254. 3 0 100 07 <-- | P of LeafO1 Lol

Leaf-02#
sh bgp | 2vpn evpn route-type 2 0 FACFE24334C1 FC00: 1:101::11

...or you can also use:
Leaf-02#

sh bgp | 2vpn evpn detail [2][172.16.254.3:101][0][48][ FACFE24334C1][128][ FC00: 1: 101::11]/ 36
BGP routing table entry for

[2]

[172.16.254.3:101][0][48][

FACFE24334C1

11128][

FC00: 1: 101:: 11

1/36, version 659
Paths: (2 available, best #2,

t abl e EVPN- BGP- Tabl e

)
<-- |In BGP EVPN table

Flag: 0x100

Not advertised to any peer
Refresh Epoch 2

Local

172.16. 254. 3

(metric 3) (via default) from 172.16.255.2 (172.16.255.2)
Origin incomplete, metric 0, localpref 100, valid, internal
EVPN ESI: 00000000000000000000, Labell 10101,

Label 2 50901

Extended Community: RT:1:1 RT:65001:101 MVPN

AS: 65001:0.0.0.0

MPN VRF: 172. 16. 255. 3: 2



ENCAP: 8

Rout er MAC: 10B3. D56A. 8FC38

Originator: 172.16.255.3, Cluster 1ist: 172.16.255.2
rx pathid: 0, tx pathid: 0O
Updated on Mar 23 2021 14:11:57 UTC

MVPN AS: 65001: 0.0.0.0 <-- MPN Aut ononpus System

MPN VRF: 172. 16. 255. 3: 2 <-- VRl Extended Community to be used in MVPN Type-7
Rout er MAC: 10B3. D56A. 8FC8 <-- Leaf-01 RVAC

Label 2 50901 <-- L3VNI 50901

) —7-020%R : V—AN—RNRALT5H LS —/\VTEP) —7-02MBGPTEEE h 3

<{froot>

#H## | Pv4 ###

Leaf-02#

sh bgp ipv4 nvpn all route-type 5 10.1.101.11 226.1.1.1

...or you can also use:
Leaf-02#

sh bgp ipv4 nvpn detail [5][1:1][10.1.101.11][226.1.1.1]/18

BGP routing table entry for
[5]

[1:1]
[10.1.101.11][226.1.1.1]
/18, version 72

<-- Type-5 contains advertised S, G pair

Paths: (2 available, best #1,
t abl e MVPNv4- BGP- Tabl e
, hot advertised to EBGP peer)

<-- In BGP | Pv4 WPN table

Flag: 0x100

Not advertised to any peer
Refresh Epoch 1

Local

172.16. 255. 3

(metric 3) from 172.16.255.2 (172.16.255.2)



<-- Loopback0 of Leaf-01

Origin incomplete, metric 0, localpref 100, valid, internal
Community: no-export
Extended Community: RT:1:1

Oiginator: 172.16.255.3

, Cluster Tist: 172.16.255.2
rx pathid: 0, tx pathid: 0
Updated on Dec 15 2020 16:54:53 UTC

### | Pv6 ###

Leaf-02#
sh bgp ipv6 nvpn all route-type 5 FCOO:1:101::11 FF06:1::1

...or you can also use:
Leaf-02#

sh bgp ipv6 nvpn detail [5][1:1][FC00: 1:101::11][ FFO6: 1::1]/ 42
BGP routing table entry for

[5]

[1:1]

[ FCOO: 1: 101:: 11] [ FFO6: 1: : 1]

/42, version 11

<-- Type-5 contains advertised S, G pair

Paths: (2 available, best #1,
t abl e MVPNV6- BGP- Tabl e
, hot advertised to EBGP peer)

<-- In BGP I Pv6 MVPN table

Flag: 0x100

Not advertised to any peer
Refresh Epoch 1

Local

172.16. 255. 3

(metric 3) from 172.16.255.2 (172.16.255.2)

<-- Loopback0 of Leaf-01

Origin incomplete, metric 0, localpref 100, valid, internal
Community: no-export
Extended Community: RT:1:1



Oiginator: 172.16.255.3
, Cluster Tist: 172.16.255.2

rx pathid: 0, tx pathid: 0
Updated on Mar 23 2021 15:13:06 UTC

Leaf-02: TRA 772 ERTDH(CLeaf-01h» S DBGPIEHMHANETHRA L EHERELET, &
BOEMHE., IGMPELIEMLDY ., MRL—NHFHBZERVIEPICEBHTA XN Y LR
_I\EMEEl/r::t_C“jo

<#root>

#H## | Pv4 ###

Leaf-02#

sh ip ignp snooping groups vlan 102

Vlan Group Type Version Port List
02 226111
I gnp
V2
G 1/0/10

<-- Receiver joined on G 1/0/10

#i## | Pv6 ###

Leaf-02#

sh ipvé md vrf green groups detail

I nterface: VI an102 <-- Join on Vlan 102
G oup: FF06:1::1 <-- Goup joined
Uptime: 06:38:25

Router mode: EXCLUDE (Expires: 00:02:14)

Host mode: INCLUDE

Last reporter: FE80::46D3: CAFF: FE28: 6CC1 <-- M.D join from Receiver |ink-local address

Source list is enpty <-- ASMjoin, no sources listed

Leaf-02#

sh ipv6 neighbors vrf green
| Pv6 Address



Age Link-layer Addr State Interface
FE8O: : 46D3: CAFF: FE28: 6CC1
0
44d3. ca28. 6¢ccl
REACH V1102

<-- Receiver IP & MAC

Leaf - 02#sh i pv6 ml d snoopi ng address vlan 102 <-- If MD snooping is on, it can be checked as well
Vlan Group Type Version Port List
w02
FF06:1::1
n d
v2
G 1/0/10 <-- Receiver joined on G 1/0/10

Leaf-02:MVPNF/\Y J ORFRIGMP/MLDX > /N—2 Y TLAR—RNFEIBEL ., DEBEVPNR AT
2BRVBATENTTILAZVAR=ILENTVRIFEIC, L—RNEATTHFERENET,

<tfroot>

### | Pv4 ###

Leaf-02#

debug bgp ipv4 nmvpn updates

Leaf-02#

debug bgp ipv4 nvpn updates events

*Dec 14 19:41:57.645: BGP[15] MVPN:

add c-route, type 7

, bs 1len 0 asn=0,

rd=1:1

*Dec 14 19:41:57.645:

source=10.1.101. 11/ 4,

*Dec 14 19:41:57.645:

group=226.1.1.1/4,



*Dec 14 19:41:57.645:
next hop=172. 16. 254. 3

<-- Source is via Leaf-01 IP

*Dec 14 19:41:57.645: len left = 0
*Dec 14 19:41:57.645: BGP[14] MVPN umh lookup: vrfid 2, source 10.1.101.11
*Dec 14 19:41:57.645: BGP[4] MVPN umh lookup: vrfid 2, source 10.1.101.11, net 1:1:10.1.101.11/32, 1:1:

0x10B: 172. 16. 255.3: 2

*Dec 14 19:41:57.646:

BGP: MVPN(15) create local route [7][172.16.254. 3:101][65001][10.1.101.11/32][226.1.1.1/32]/22

*Dec 14 19:41:57.646:

BGP[ 15] MVPN. add c-route, type 7, bs len 0 asn=65001, rd=1:1,

#H## | Pv6 ###

Leaf-02#

debug bgp i pv6 nvpn updates

Leaf-02#

debug bgp i pv6 nvpn updates events

Mar 23 15:46:11.171: BGP[16] MVPN:
add c-route, type 7

, bs 1len 0 asn=0, rd=1:1,
Mar 23 15:46:11.171:

sour ce=FC00: 1: 101:: 11/ 16

Mar 23 15:46:11.171:

group=FF06: 1: : 1/ 16

Mar 23 15:46:11.171:

next hop=: : FFFF: 172. 16. 254. 3

<-- | Pv4 next hop of Leaf-01

Mar 23 15:46:11.171: Ten left = 0
Mar 23 15:46:11.171: BGP[19] MVPN umh lookup: vrfid 2, source FC00:1:101::11



Mar 23 15:46:11.171: BGP[5] MVPN umh lookup: vrfid 2, source FC00:1:101::11, net [1:1]FC00:1:101::11/12
0x10B: 172. 16. 255. 3: 2

Mar 23 15:46:11.172: BGP: MVPN(16) create local route [7][172.16.254. 3:101][65001] [ FCOO0: 1: 101:: 11] [ FFO6:
Mar 23 15:46:11.172: BGP[16] MVPN: add c-route, type 7, bs len 0 asn=65001, rd=1:1,

)—7-010O%E : V—7-02H» 5ZFE L EMVPNR A 77

<{froot>

#H## | Pv4 ###

Leaf-01#
sh bgp ipv4 nvpn all route-type 7 172.16.254.3:101 65001 10.1.101.11 226.1.1.1

...or you can also use:
Leaf-01#

sh bgp ipv4 nvpn detail [7][172.16.254.3:101] [65001][10.1.101.11/32][226.1.1.1/32]/22

BGP routing table entry for
[7][172. 16. 254. 3: 101]

[65001]1[10.1.101.11/32]1[226.1.1.1/32]/22, version 76
Paths: (2 available, best #1, table

MVPNv4- BGP- Tabl e

)
<-- In BGP I Pv4 M/PN table

Not advertised to any peer
Refresh Epoch 1
Local

172. 16. 255. 4
(metric 3) from 172.16.255.2 (172.16.255.2)

<-- | oopback of Leaf-02 Receiver VTEP

Origin incomplete, metric 0, localpref 100, valid, internal

Ext ended Conmunity: RT:172.16.255.3:2 <-- The VRl derived from EVPN Type-2 and ac

Originator: 172.16.255.4, Cluster list: 172.16.255.2
rx pathid: 0, tx pathid: 0O
Updated on Dec 15 2020 14:14:38 UTC



### | Pv6 ###

Leaf-01#
sh bgp ipv6 nvpn all route-type 7 172.16.254.3:101 65001 FC00: 1:101::11 FFO06:1::1

...or you can also use:
Leaf-01#

sh bgp ipv6 nvpn detail [7][172.16.254.3:101][65001] [ FC0O0: 1: 101: : 11] [ FFO6: 1: : 1]/ 46

BGP routing table entry for

[ 7]1[172. 16. 254. 3: 101]

[65001][FC00:1:101::11]1[FF06:1::1]/46, version 45
Paths: (2 available, best #1, table

MVPNV6- BGP- Tabl e

)

<-- In BGP I Pv6 MVPN table

Not advertised to any peer
Refresh Epoch 1
Local

172.16. 255. 4
(metric 3) from 172.16.255.1 (172.16.255.1)

<-- | oopback of Leaf-02 Receiver VTEP

Origin incomplete, metric 0, localpref 100, valid, internal, best

Ext ended Conmmunity: RT:172.16.255. 3:2 <-- The VRI derived from EVPN Type-2 and added to the MV

Originator: 172.16.255.4, Cluster Tist: 172.16.255.1
rx pathid: 0, tx pathid: 0x0
Updated on Mar 23 2021 15:46:11 UTC

Leaf-01 D#ERE : MVPNTF/NY JIZ, MVPNVRIIL—KZ—7Y RTEEBLEL—NZATTHFE
RENhD

<#root>
*Dec 17 16:16:31.923: BGP(15): 172.16.255.2
rcvd UPDATE w attr: nexthop 172.16.255.4

, origin ?, localpref 100, metric 0, originator 172.16.255.4, clusterlist 172.16.255.2,

extended conmmunity RT:172.16.255.3:2 <-- VR RT

*Dec 17 16:16:31.923: BGP(15): 172.16.255.2

rcvd [7]



[172.16.254.3:101][65001][10.1.101.11/32]1[226.1.1.1/32]/22

<-- Received WPN Type-7

<...only update from Spine-02 172.16.255.2 ...>

*Dec 17 16:16:31.923: BGP(15): skip vrf default table RIB route [7][172.16.254.3:101][65001][10.1.101.1
*Dec 17 16:16:31.924: BGP(15): add RIB route (0:0)[7]1[1:1][65001]1[10.1.101.11/32][226.1.1.1/32]/22

(Ski ppi ng 1 Pv6, see the debugs denonstrated in previ ous steps)

1) —7-020 R : T2 BBGPT—7ILIZ, U—7-01 EVPNR A 72EMVPNR A 758 KV LS
—NDOY—T-0Q2IC &> TERENERATINEENTVET

<tfroot>

### | Pv4 ###

Leaf-02#

sh bgp | 2vpn evpn all | b 10.1.101.11

o
[2]
[172.16.254.3:101][0] [48] [FACFE24334C5][32]1[10.1.101.11]/24

<-- Renote VTEP route-type 2

172.16.254.3 0 100 07?
* >j 172. 16. 254. 3 0 100 02 <-- | P of LeafO1 Lol
Leaf-02#
sh bgp ipv4 nvpn al
Network Next Hop Metric LocPrf Weight Path

Route Di stinguisher: 1:1

(default for vrf green)

<-- default RD for vrf green

*>7
[5][1:1][10.1.101.11][226. 1. 1. 1]
/18

<-- Type-5, source & group



172.16. 255. 3
0 100 07

<-- Next hop Leaf-01 IP

* g 172.16.255.3 0 100 07

Rout e Di stinguisher: 172.16.254.3:101

r

‘n>
[7]
[172.16.254.3:101][65001][10.1.101.11/32]1[226.1.1.1/32]/22

<-- Type-7 BGP Join Entry

0.0.0.0

32768

<-- Locally created (0.0.0.0) by Leaf-02

### | Pv6 ###

Leaf-02#

sh bgp |2vpn evpn all | b FCOO:1:101::11
*

[2]
[172.16.254.3:101][0] [48] [FACFE24334C1][128][FC00:1:101::11]/36

<-- Renote VTEP route-type 2

<- -

172.16.254.3 0 100 07
* > 172.16.254. 3 0 100 07 <--
Leaf-02#
sh bgp i pv6 nvpn al
Network Next Hop Metric LocPrf Weight Path

Rout e Di stinguisher: 1:1
(default for vrf green)

<-- default RD for vrf green

MVPN RD sent from Source Leaf-0]

| P of Leaf-01 Lol



*>1q
[5][1: 1] [ FCOO: 1: 101:: 11] [ FFO6: 1: : 1]
/42

<-- Type-5, source & group

172.16. 255. 3
0 100 07

<-- | Pv4d Next hop Leaf-01 IP

* 172.16.255.3

Rout e Di stinguisher: 172.16.254.3:101

* >

[7]

0 100

[172.16.254.3:101] [65001][FC00:1:101::11][FF06:1::1]/46

<-- Type-7 BGP Join Entry

<-- Locally created (::) by Leaf-02

TRM#% )L —7'Leaf-01(FHR) 2R L £ 7

07

<- -

MVPN RD sent from Source Leaf-(

V—=ZITMDTI N =7 ETRMI L —THFELLKFERENTVD CEZRBELET,

s TRMIN—TDEBEEBAVE—TIA ARG, 75472 MNVRFIZBEERFSNESVITT

s TRMIN—7DOREA>EZ—7 T4 AELIVNISVI

Leaf-01:TRM% )L —7"MRIB/MFIB O &%

<tfroot>

### | Pv4 ###

Leaf-01#

sh ip nroute vrf green 226.1.1.1 10.1.101.11



(10.1.101.11, 226.1.1.1), 02:57:56/00:03:14,

flags: FTGgx <-- Flags: BGP S-A Route

Incoming interface:

VI an101
, RPF

nbr 0.0.0.0 <-- Local to Vlanl1l01 Direct connected source

Outgoing interface Tist:

VI an901

, Forward/Sparse, 02:57:56/stopped

<-- OF is VxLAN L3VWN

Leaf-01#

sh ip nfib vrf green 226.1.1.1 10.1.101.11

VRF green <-- Tenant VRF

(10.1.101.11,226.1.1.1) Flags: Hw
SW Forwarding: 1/0/100/0, Other: 0/0/0

HW For war di ng: 5166/ 0/118/0, Other: 0/0/0 <-- Hardware counters indicate the entry is operating in hardy

VI an101 Fl ags: A <-- Accept flag set on Connected Source SVI

V1an102 Flags: F NS
Pkts: 0/0/1 Rate: 0 pps

VI an901, VXLAN v4 Encap (50901, 239.1.1.1) Flags: F <-- Forward via Vlan 901. Use MDT group 239.1.1.1, \

Pkts: 0/0/0 Rate: 0O pps

### | Pv6 ###

Leaf-01#

sh ipv6 nroute vrf green

(FC00:1:101::11, FF06:1::1), 01:01:00/00:01:08,

flags: SFTGy <-- Flags: q - BGP S-A Route, G- BGP Signal Received

Incoming interface:



VI an101

RPF nbr: FE8O:: F6CF: E2FF: FE43: 34C1  <--

Immediate Outgoing interface Tist:

VI an901
, Forward, 01:01:00/never

<-- OF is VxLAN L3VN

Leaf-01#

sh ipve nfib vrf green FF06:1::1
VRF green <-- Tenant VRF

(FC00:1:101::11,FF06:1::1) Flags: Hw

SW Forwarding: 0/0/0/0, Other: 1/0/1

l'ink | ocal address of Source

HW Forwar di ng: 1968/ 0/118/0, Other: 0/0/0 <-- Hardware counters indicate the entry is operating in hardy

VI an101 Flags: A NS

<-- Accept flag set on Connected Source SVI

VI an901, VXLAN v4 Encap (50901, 239.1.1.1) Flags: F <-- Forward via Vlan 901. Use MDT group 239.1.1.1,

Pkts: 0/0/0 Rate: 0 pps

1)—7-01:FEDOTRMI )L —7 2 HEBLE T,

<{froot>

#H## | Pv4 ###

Leaf-01#

sh platformsoftware fed switch active ip nfib vrf green 226.1.1.1/32 10.1.101.11

Multicast (S,G) Information

VRF D2 <-- VRF ID 2 = vrf green (from"show vrf detail")



Source Address : 10.1.101.11

HTM Handler 1 Ox7f175cc08578
SI Handler : Ox7f175cc06eald
DI Handler 1 Ox7f175cc067c8
REP RI handler : 0x7f175cc06b38
Flags : {Sv1}
Packet count . 39140 <-- packets that used this adjacency (simlar to nfib command, but shown at
State 4
RPF

VI an101 A <-- Accept on M an 101 in Tenant vrf green
OIF :

V1anl102 F NS

Vl1anl01 A

VI an901 F { Renot e}

<-- Forward via L3VNl interface

(Adj: Oxb6a ) <-- Adjacency for this entry

#H## | Pv6 ###

Leaf-01#

sh plat soft fed switch active ipv6 nfib vrf green FFO06:1::1/128 FCO00: 1:101:: 11

Multicast (S,G) Information

VRF D2 <-- VRF ID 2 = vrf green (from"show vrf detail")

Source Address : fc00:1:101::11

HTM Handler : 0x7fba88d911b8
SI Handler : 0x7fba88fc4348
DI Handler : 0x7fba88fc8dc8
REP RI handler : 0x7fba88fc8fd8
Flags : {Sv1}
Packet count . 2113

<-- packets that used this adjacency (simlar to nfib command, but shown at the FED | ayer)

State 4

RPF

VI an101 A { Renot e} <-- Accept on M an 101 in Tenant vrf green (says renote, but this is a | oc:



OIF :
Vlanl01l A {Remote}

VI an901 F { Renot e}

<-- Forward via L3VNl interface

(Adj: Ox7c ) <-- Adjacency for this entry

)—7-01:BHERERAELVC E 2L X T,

<tfroot>

### | Pv4 ###

Leaf-01#

sh platformsoftware fed switch active ip adj

I PV4 Adj entries

dest if_name
adj _id

Last-modified

239.1.1.1

nvel. VNI 50901
4500.0000.0000 O0Ox7f175ccd8c38 0x7f175ccd8de8 0x60

Ox6a

2020/12/16 17:39:55.747

*** Adj acency Ox6a details ***

Destination =
the MDT tunnel multicast group 239.1.1.1
Interface =

nvel.VNI50901 (the L3VNI 50901)

dst_mac

si_hd1

ri_hdl



### | Pv6 ###
Leaf-01#

sh platformsoftware fed switch active ipv6 adj
IPV6 Adj entries

dest if_name
adj id

Last-modified

239.1.1.1

nvel. VNI 50901
4500.0000.0000 O0x7fba88cf9fc8 0x7fba88cfa248 0x60
0x7c
2021/03/22 19:54:09.831
*** Adj acency Ox7c details ***
Destination =
the MDT tunnel multicast group 239.1.1.1
Interface =

nvel.VNI50901 (the L3VNI 50901)

TRM# L —7'Leaf-02(LHR) & R L £ §

dst_mac

si_hdl

SEFATMDTI L —7 ETRMI L—7HEL<HRENTLWB L ERBLET,

s TRMIN—7D&EEFA>E—7 T 4Rk, L3VNI

ri_hdl

s TRMIN—=7DOREA>E—T T4 AR, IGMPIIAANREBE =V Z 4T > KSVITTY,

1) —7-02:MRIB/IMFIBOTRM ( TF > MYILFF ¥ ARNIL—K8) IL—NZHERBLFT,

<{froot>

Leaf-02#

sh ip nroute vrf green 226.1.1.1 10.1.101.11 <-- The TRM dient group

(10.1.101.11, 226.1.1.1), 00:26:03/00:02:37, flags: TgQ

Incomi ng interface: Wl an901, RPF nbr 172.16.254.3

Outgoing interface Tist:

- Via L3N,

RPF to Leaf-01



VI an102,

Forward/Sparse, 00:26:03/00:03:10

<-- Client Receiver Vlan

Leaf-02#

sh ip nfib vrf green 226.1.1.1 10.1.101.11

VRF green

(10.1.101.11,226.1.1.1) Flags: Hw
SW Forwarding: 1/0/100/0, Other: 0/0/0

<--- The Tenant VRF

HW For war di ng: 39013/0/126/0, Gher: 0/0/0 <-- Hardware counters indicate the entry is operating in

VI an901, VXLAN Decap Fl ags: A <-- L3VN

Accept and decapsul ate from VxLAN

VI an102 Fl ags: F NS <-- Forward to the Tenant VI an

Pkts: 0/0/1 Rate: 0 pps

1) —7-02.FEDOTRMI ) —7 2 HEBLE T,

<tfroot>

### | Pv4 ###

Leaf-02#

sh platformsoftware fed switch active ip nfib vrf green 226.1.1.1/32 10.1.101.11 detail <-- Use detai

MROUTE ENTRY vrf 2 (10.1.101.11, 226.1.1.1/32)
HW Handle: 140397391947768 Flags: {Sv1}

RPF interface: VIan901
(60)):

Svi <-- RPF interface = L3VNl SVI VI an901

HW Hand1e:140397391947768 Flags:A {Remote}
Number of OIF: 2
Flags: 0x4

Pkts : 39387 <-- packets that used this adjacency (simlar to nfib command, but shown at the FED |z



OIF Details:

VI an102 F NS <-- Cient Vlan

VI an901 A {Renvot e} <-- Accept interface is RPF to source via Renpte EVPN next hop

(Adj: 0xf80003cl ) <-- Adj for vlan 901(show plat soft fed sw active ipv4 adj)

Htm: O0x7fb0d0edfb48 Si: 0x7fb0d0ee9158 Di: 0x7fb0dOeca8f8 Rep_ri: 0x7fb0d0ef2b98

DI details <-- Dest index (egress interface) details

HandTe:0x7fb0d0eca8f8 Res-Type:ASIC_RSC_DI Res-Switch-Num:255 Asic-Num:255 Feature-ID:AL_FID_L3_MULTICA
priv_ri/priv_si Handle:(nil) Hardware Indices/Handles: index0:0x538b mtu_index/13u_ri_index0:0x0 indexl

Brief Resource Information

(ASI C_| NSTANCE# 1)

<-- G 1/0/10 is napped to instance 1

Destination i ndex = 0x538b

pmap = 0x00000000 0x00000200

pmap_intf : [ G gabitEthernet1/0/10] <-- Maps to G 1/0/10, the port toward the client

### | Pv6 ###

Leaf-02#

sh platformsoftware fed switch active ipvée nfib vrf green FF06:1::1/128 FCO00:1:101::11 detai
MROUTE ENTRY

vrf 2

(fc00:1:101::11, ff06:1::1/128)
HW Handle: 139852137577736 Flags: {Svl}

RPF interface: VIan901
(62)): SVI

<-- RPF to Source L3VNI SvI 901

HW Handle:139852137577736

Fl ags: A { Renot e}



Number of OIF: 2

Fl ags: Ox4 Pkts : 7445 <-- Packets use this Entry

OIF Details:

VI an102 F NS <-- F - Forward. The OF Ml an SVI 901

VI an901 A {Renvot e}

(Adj: 0xf80003e2 ) <-- Adj for vlan 901 (show plat soft fed sw active ipv6 adj)

Htm: O0x7f31dcfee238 Si: 0x7f31ldcfba5d8 Di: 0x7f31dcfc2358 Rep_ri: 0x7f31dcfcbhla8

DI details

HandTe:0x7f31dcfc2358 Res-Type:ASIC_RSC_DI Res-Switch-Num:255 Asic-Num:255 Feature-ID:AL_FID_L3_MULTICA
priv_ri/priv_si Handle:(ni1l) Hardware Indices/Handles: index0:0x5381 mtu_index/13u_ri_index0:0x0 indexl

Brief Resource Information

(ASI C_I NSTANCE# 1) <-- G gl/0/10 is mapped to Instance 1

Destination i ndex = 0x5381

pmap = 0x00000000 0x00000200

pmap_intf : [ G gabitEthernet1/0/10] <-- Maps to G gl/0/10, the port toward the client

Leaf-02#

sh platformsoftware fed switch active i fm mappi ngs

Interface IF_ID

| nst

Asi c
Core Port SubPort Mac Cntx LPN GPN Type Active
G gabi t Et hernet 1/ 0/ 10

0x12



1 9 0 5 15 10 10 NIF Y

<-- Instance 1 of ASIC O

Leaf-02:F ¥ IF Y& NIENTYRFYTFYIC, AMISATUORNRNT T4V 0BELHER
MDTR > RILNTIN—THFRENTVWBR BB LET

<ffroot>
Leaf-02#

sh nmon ca 1 paraneter

monitor capture 1 interface GigabitEthernetl/0/2 IN
monitor capture 1 match any

monitor capture 1 buffer size 10

monitor capture 1 1imit pps 1000

### | Pv4 ###

Leaf-02#

sh non capture 1 buffer detailed

Ethernet II, Src: 7c:21:0d:bd:2c:d6 (7c:21:0d:bd:2c:d6),
Dst: 01:00: 5e:01:01: 01
(01:00:5e:01:01:01)

<-- MACis matching 239.1.1.1

Type: |Pv4 (0x0800) <-- |Pv4 outer packet

Internet Protocol Version 4,

Src: 172.16.254.3, Dst: 239.1.1.1 <- Leaf-01 Source |IP and MDT outer tunnel G oup

0100 .... = Version: 4
. 0101 = Header Length: 20 bytes (5)
Time to live: 253

User Dat agram Prot oco
, Src Port: 65287,

Dst Port: 4789 <-- VXLAN UDP port 4789

Virtual eXtensible Local Area Network



Flags: 0x0800,

VXLAN Network 1D (VNI)

Group Policy ID: O

VXLAN Network Identifier (VNI): 50901 <-- L3VN val ue
Type: |Pv4

(0x0800)

<-- | Pv4
i nner packet

Internet Protocol Version 4

Src: 10.1.101.11, Dst: 226.1.1.1 <-- Encapsul ated |IPv4 TRM group

0100 .... = Version: 4
Time to live: 254
Protocol: ICMP (1)

(multiple lines renoved fromthis exanpl e capture)

### | Pv6 ###

Leaf-02#

sh non capture 1 buffer detailed

Ethernet 1T,

Src: 7c:21:0d: bd: 2c: d6
(7c:21:0d:bd:2c:d6),

Dst: 01:00:5e:01:01:01
(01:00:5e:01:01:01)

<-- DMAC is matching 239.1.1.1
Type: |1Pv4 (0x0800) <-- | Pv4 outer packet

Internet Protocol Version 4, Src: 172.16.254.3, Dst: 239.1.1.1

0100 .... = Version: 4
. 0101 = Header Length: 20 bytes (5)
Differentiated Services Field: 0x00 (DSCP: CSO, ECN: Not-ECT)
0000 00.. = Differentiated Services Codepoint: Default (0)
.. ..00 = ExpTlicit Congestion Notification: Not ECN-Capable Transport (0)
Total Length: 150
Identification: Ox4e4b (20043)



Flags: 0x4000, Don't fragment

0... .... .... .... = Reserved bit: Not set
1., ... ... .... =Don't fragnent: Set <-- DF flag=1l. MIU can be an issue if too lowin patt
0 . ... = More fragments: Not set

...0 0000 0000 0000 = Fragment offset: 0O
Time to Tive: 253

Protocol: UDP (17)

Header checksum: 0x94f4 [validation disabled]
[Header checksum status: Unverified]
Source: 172.16.254.3
Destination: 239.1.1.1
User Datagram Protocol,

Src Port: 65418, Dst Port: 4789 <-- VXLAN UDP port 4789

Source Port: 65418

Destination Port: 4789
<...snip...>

Virtual eXtensible Local Area Network

Flags: 0x0800,

VXLAN Network 1D (VNI)

GBP Extension: Not defined
Don't Learn: False

o
o -
[l

1... .... .... = VXLAN Network ID (VNI): True

N O
.000 .000 0.00 .000
Group Policy ID: O

Policy Applied: False
Reserved(R): 0x0000

VXLAN Network Identifier (VNI'): 50901 <-- L3VNI D 50901

Reserved: 0
Ethernet II, Src: 10:b3:d5:6a:00:00 (10:b3:d5:6a:00:00), Dst:

33:33: 00: 00: 00: 01
(33:33:00:00:00:01)

<-- DVAC matches ff06:1::1

Type: |1Pv6 (0x86dd) <-- | Pv6 inner packet



Internet Protocol Version 6

Src: fc00:1:101::11, Dst: ff06:1::1 <-- Encapsul ated I Pv6 TRM group

0110 .... = Version: 6

<...snip...>

Source: fc00:1:101::11

Destination: ff06:1::1

Internet Control Message Protocol v6
Type: Echo (ping) request (128)

<...snip...>

>FVA2: 77TV IROPIM SSM

CDE—RTIEE, A—N—L A ICRPEFELET. MVPN Type-5F =lEType-7TkEAEThELA

(7oA —L MBI EHZEPIMASME L TEHELET ), SSMTRE, L—/AHLHR VTEPIZ [
FTHEEL., IGMPV3 S,GHASMLET. COVTEPIE., RBADEETORPFILY VT Y T %R

TUET, LAUNISVINRPFA 2 —T7 T4 AL THRHEENDE, LHRVTEPK, COJIL—h%E
SELTAARN—)LFTBFHR VTEPICMVPN RT-7%23%{EL % ¥, FHR VTEPIE. S,G mroute®
RIEABZ—TIAAELTLIVUNISVIZEBIMTZ LS ICPIMICEBHILET,

cOtU>arTR, FHIFIEDEVWERLET, ABUFIBEFZECODVTR, >FUFHT
DHFALET,

« FUA1OBGPEPIMOEERKEILU THB -8, BGPEPIMORKRIE F/INY VD FIEES
BLTS<EZL

XY RI—UK



Spine-01 Spine-02
172.16.255.1 172.16.255.2

133
GitonM 233 144

Gz Gl

Leaf-01 Leaf-02

172.16.255.3 172.16.255.4 172.16.255.6
SRC RCV
Vian101: Vian102:
10.1.101.11 10.1.102.12
FC00:1:101::11 FC00:1:102::12

COE—RTR., ROBGPIL—KRRATETNSOERUICOVTRIILET
e E : Y —AVTEP

« EVPNIL—KERA472, READIZF Y ARBIOPVRIBERENEIZ-HICEAET N,
VTEPA'STPY U—ICZMT B EZIC-XILFFYARNIL—K (MVPNRAT7) [CBINE
nEXY,

s #E . L>—/\VTEP

« MVPNIL—KRA 77, IGMPEIEMLDL 1 ¥ A S OEHELEVPN Type-2h' 5 D1EHR%Z F
ALT, COBGPRATOMANERENET, X477k, V—ABAIOMRIB OIF D ¥ERK
ZERELET,

EVPNZ A 720 &4 .

1. FHR (3#{S7TVTEP ) (&, ARP ( &7 (&ND ) ECEFDBSZBEFZEZMIBALET (EETHNE
BEGEIhTVWRCEERELET ).
2. FHRA'EVPNR A 72BGPT7 Y 7F— R EREL X T

MVPNZ A 77O EH :

1.EVPNEZA 72T NUNEETS (ELVWWRIZHERL TEETVIEPH SEEEThBC -
RILVFEYANIL—RNRATTEBETDLEHICHE)



2. LY —=NVTEP:IGMPV3Y —RABBE X N—=2 Y TLAR—RMALHRVTEPIZ &K 2 TEfFE h
VARBENKRLL
3.LHRVTEPRPFA > =7 I A Ak, 777UV JL3NIM VY Z—=T T4 ATY

CHDE—RTE, SSMEBEZEMIZL, IGMPVIXN—2Y TLAR—RNZEZRETDHIC,
LHRVTEP TR ERZRENEBMENTVRY

Leaf-03ME&E : TF > NSVITIGMPO I 7 &2/N—> 3 3ICRELE T,
<tfroot>

interface VI an102

vrf forwarding green

ip address 10.1.102.1 255.255.255.0

ip pim sparse-mode

ipignp version 3 <-- Sets the version to V3

end

Leaf-03M R : IGMPOI TV A N—2 3 3ICRESThTVBR L EHRELET,
<#root>

Leaf-03#

sh ip ignp snooping querier vlan 102

I P address : 10.1.102.1 <-- |IPis that of the VM anl102 SV

| GWP version : v3 <-- Querier is now version 3

Port : Router <-- Mouter port is "Router" meaning querier is local to this VTEP

Max response time : 10s
Query interval : 60s
Robustness variable : 2

)—7030FMt : TF> MVRFIZHAEZSSMOD £ H

<tfroot>

Leaf-03(config)#



ip pimvrf green ssm

default

Use 232/8 group range for SSM <-- Set to the normally defined SSM range

range
ACL for group range
to be used for SSM

<-- use an ACL to define a non-default SSMrange

52 BV NSSMI L —T 12" .G mroute BER L £ Ao TI—T I GFRREN TS ESR
. SSMOBEAELWC L &#BALET,

COIFVFIIBEBANRY NS —T 2 ADHR

Source p——-—-— Leafl Leaf2 Leaf3 Receiver
S *
: - , r T
1 1 1 " 1
1 : : : 1.(S,6) IGMP Join |
1 I - | (S.G)created Leafd I
: I I 4 :
1 " : 2. Leaf2 send MVPN RT-7 to 1
1 3. Leaf1 receives and installs MVPN RT-7 : Leaf ) 1
1 Leaf1 creates $,G I l 1
: L3VNI SVI is added as forward interface for S,G 1 | :
1 1
L o 1 ] |
r ") 1 I I
I 4.S,G data traffic - | i 1
1 1
la 1 1 N i
I ! ' ! 1
| 5. Leaft forwards data traffic : : i
1 1
~ 1 1 1 :

AT Y 70:EVPN(Leaf-03):BGPA'MVPNZ 1 77T TR T BHVRIZKRETEBDEVPNIL 71V D
ANBBDEZB/FELET,

<#froot>

Leaf-03#



sh bgp | 2vpn evpn all

BGP table version is 16, local router ID is 172.16.255.6
suppressed, d damped, h history, * valid, > best, i - internal,
RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,

Status codes: s
r
X
t
Origin codes: 1
RPKI validation

Network

i

[2]

best-external, a additional-path, c RIB-compressed,
secondary path, L Tong-1lived-stale,

- IGP, e - EGP, ? - incomplete

codes: V valid, I invalid, N Not found

Next Hop Metric LocPrf Weight Path

Route Distinguisher: 1:1 (default for vrf green)

[172.16.254.3:101] [0][48] [FACFE24334C1][32]

[10. 1. 101. 11]

/24
172.16.254.3 0 100 0 ?
* > 172.16.254.3 0 100 O ? <-- From Leaf-01
Leaf-03#
sh bgp | 2vpn evpn all route-type 2 0 FACFE24334C1 10.1.101. 11 <--

BGP routing table entry for

[2]

Detail ed view of the EVPN type-2 ¢

[172.16.254.3:101]1[0][48] [FACFE24334C1]1[32]1[10.1.101.11]/24, version 283
Paths: (2 available, best #2,

t abl e EVPN- BGP- Tabl e

)

Not advertised to any peer

Refresh Epoch
Local

1

172.16.254.3 (metric 3) (via default) from 172.16.255.1 (172.16.255.1)
Origin incomplete, metric 0, localpref 100, valid, internal, best
EVPN ESI: 00000000000000000000, Gateway Address: 0.0.0.0, VNI Label 50901, MPLS VPN Label 0
Extended Community: RT:1:1 MVPN AS:65001:0.0.0.0

MVPN VRF: 172. 16. 255. 3: 4

ENCAP:8 Router

MAC:10B3.D56A.8FC8

<-- BGP finds the VRl in this entry

Originator: 172.16.255.3, Cluster Tist: 172.16.255.1

rx pathid:

0, tx pathid: 0x0

Updated on May 6 2021 16:17:06 UTC

FE1(Leaf-03):IGMPV3X U N Y TLAR—KNEZEL, EEREZEHET,



<ffroot>
Leaf-03#

show i p ignp snooping groups vlian 102 226.1.1.1

Vlan
G oup
Type
Ver si on
Port List
02
226.1.1.1
igmp
v3
Gil/0/10
Leaf-03#

show i p ignp snooping groups vlan 102 226.1.1.1 sources <-- Specify "sources" to see Source information

Vlan Group Type Version Port List

Source information for group 226.1.1.1
Timers: Expired sources are deleted on next IGMP General Query

Sourcel P
Expires Uptime
I nc Hosts

Exc Hosts

10.1.101.11

00:01:20 00:02:58

0

<-- Source specified in I GW includes one source

AT Y 72(Leaf-03):BGPIC Z DA BHIE N, B4 77 MVPNIMAAERE hTEEEhET



<{froot>

debug nvpn

debug ip ignp vrf green 226.1.1.1

May 6 17:11:08.500:

| GWP(6): Received v3 Report for 1 group on VIanl102 from 10.1.102.12

May 6 17:11:08.500:

| GW(6): Received Goup record for group 226.1.1.1, node 5 from 10.1.102.12 for 1 sources <-- | GQWv3 tyg

May 6 17:11:08.500: IGMP(6): WAVL Insert group: 226.1.1.1 interface: V1anl02 Successful

May 6 17:11:08.500: IGMP(6): Create source 10.1.101.11

May 6 17:11:08.500: IGMP(6): Updating expiration time on (10.1.101.11,226.1.1.1) to 180 secs
May 6 17:11:08.500: IGMP(6): Setting source flags 4 on (10.1.101.11,226.1.1.1)

May 6 17:11:08.500: IGMP(6): MRT Add/Update V1anl102 for (10.1.101.11,226.1.1.1) by O

May 6 17:11:08.501:

MVPN: Recei ved | ocal route update for (10.1.101.11, 226.1.1.1) with RD: 1:1, Route Type: 7, flags: 0x00

May 6 17:11:08.501: MVPN: Route Type 7 added [(10.1.101.11, 226.1.1.1)] rd:1:1 send:1
May 6 17:11:08.501:

MPN: Sending BGP prefix=[7:0 1:1 : (10.1.101.11,226.1.1.1)] len=23, nh 172.16.254.3, Oiginate route

May 6 17:11:08.501:

MWPN: Originate Croute, BGP renpte RD 1:1

Leaf-03#

sh bgp ipv4 nvpn al

BGP table version 1is 10, local router ID is 172.16.255.6

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: 1:1 (default for vrf green)
* >

[7][1:1][65001][10.1.101.11/32][226.1.1.1/32]/22 <-- Locally created Type-7



0.0.0.0 32768 7

Leaf-03#

sh ip nroute vrf green 226.1.1.1 <-- for SSMyou only see S,G and no *, G

IP Multicast Routing Table

<...snip...>

(10.1.101.11, 226.1.1.1), 00:29:12/00:02:46, flags: sTlg <-- s = SSM | = Source Specific Join received

Incom ng interface: VI an901
, RPF nbr 172.16.254.3

<-- RPF interface is the L3VN

Outgoing interface Tist:
V1an102, Forward/Sparse, 00:29:12/00:02:46

AT Y 73(Leaf-01): Y =AU =T AMVPNE A T7&MIL—h2ZEFELTA 2 ARM=J)LL, L3VNI
OFZA2AR—ILTBELSICPIMICBANLET

<tfroot>

debug nvpn

debug ip pimvrf green 226.1.1.1

May 6 18:16:07.260: MVPN: Received BGP prefix=[7:65001 1:1 : (10.1.101.11,226.1.1.1)] |en=23, nexthop: !

May 6 18:16:07.260: MVPN: Received BGP route update for (10.1.101.11, 226.1.1.1) with RD: 1:1, Route Ty
May 6 18:16:07.260: MVPN:

Route Type 7 added [(10.1.101.11, 226.1.1.1), nh 172.16.255.6] rd:1:1 send:0, to us <-- add type-7 rot

May 6 18:16:07.260: PIM(4)[green]: Join-Tlist: (10.1.101.11/32, 226.1.1.1), S-bit set, BGP C-Route
May 6 18:16:07.263:

PIM4)[green]: Add WV an901/0.0.0.0 to (10.1.101.11, 226.1.1.1), Forward state, by BG® SG Join <-- PIM:¢

May 6 18:16:07.264: PIM(4)[green]: Insert (10.1.101.11,226.1.1.1) join in nbr 10.1.101.11's queue
May 6 18:16:07.264:

MVPN( gr een[ AF_I Pv4]): Add (10.1.101.11, 226.1.1.1) intf M an901 olist Join state for BGP C Rt type 7 Acc



Leaf-01#
sh bgp ipv4 nvpn al

<...snip...>

Network Next Hop Metric LocPrf Weight Path

Route Distinguisher: 1:1 (default for vrf green)

*>i [7][1:1][65001][10. 1. 101. 11/32][226. 1. 1. 1/ 32] / 22

172.16.255.6
0 100 07

<-- Recieved from Reci ever Leaf-03

g 172.16.255.6 0 100

Leaf-01#

sh ip nroute vrf green 226.1.1.1

<...snip...>

(10.1.101.11, 226.1.1.1), 00:42:41/stopped, flags: sTGx

Incoming interface: Vlanl01l, RPF nbr 10.1.101.11

Qutgoing interface list:

VI an901, Forward/ Sparse, 00:42: 41/ st opped

<-- s = SSM G oup, G = Received BGP

<-- L3VNl installed as OF interface

ATY 7485 (Leaf-01B K VULeaf-03 ) :NILFF ¥ ARAFHRU—TJICEIBL, 777Uy o8
ATLHRU—7ICEFGENET, CCIERTRIIOAN ROEN, ChsOON Y ROFHER

. SFUSITRBTEST,

<#root>

show ip nroute vrf green 226.1.1.1 count

show ip nfib vrf green 226.1.1.1

<-- hardware nroute details & counters

<-- software nr



sh platformsoftware fed switch active ip nfib vrf green 226.1.1.1/32 10.1.101.11 detail <-- ASIC entry

SFIUAZ . TT7TIVYIRDIUIIIRP (BEDAN—AE—R)

CHOE—REF, FIZ—F vy ANMRPE—RFLRFAIBRPE—REBLUERTHENET, CD
E—RTR, 7—N—LAICERPAMMDOULADBYELEA, LEN 2T, —N—L A1 DO*G)V
—XEBOY A NCEENBDENHYET, BGPIEMVPN RT-62FERAL T, 777V Y U214k
CCEGXUN=2Y T BT RNRAALET, RPEFHRAEBRZH A MNCHBBEE, PIMLT R
RET7 7T VY OBATEEENET, chik, A—"N—LAROPIMSMOFT 7 # )L NBMEE—
RTT,

XY RI—=UK

Spine-01 Spine-02
172.16.255.1 172.16.255.2

4.4
Gi1/0N

Leaf-01
172.16.255.3

Leaf-02
172.16.255.4

GitaMo
RP:10.2.255.255
RPv6:FC00:2:255::255

Gi2f0M

SRC RCV
Vian101: Vian102:
10.1.101.11 10.1.102.12

FCO00:1:101::11 FC00:1:102::12

CHE—RTIEFE, XOBGPI—KREATEFNSOERICOVTRFLET
ERE : V—AVTEP



« EVPNIL—RRA472, BREXODI-_FYANBLRVOVRIERZMBIH=OICERAE M,
VTEPA'STPY U —ICSMTBEZIZC-NILFF ¥ ANIL—BN (MVPNZA77) ICEBINE
nEv,

e MVPNIL—KRZA475, S, GOVTEPICIEEE hBEETA ~DIL—K

YERE : RP VTEP

« EVPNIL—KRZAT5, RPIL—7NYIODOI-F v ANSLVOVRIEBREWMBITHLHICFE
AEhET, LI—TNYIOTREIL—BEZAT2BERENBZVES, 24 TN ERENE
9,

« MVPNIL—KR&AT7, CHIEEVPN Type-2h SHIEE hY —AVTEPICEEE hBIGMPS
i+ RT VRIOFM T, MRIBOIFOER BB L £,

ERE  L>—/\VTEP

« MVPNJIL—K&AL76, £BY—*G(RPTYU—) ZRPIZSMEEDLHICLI—N
VTEPIC& 2 TERE D IL—K X147,

« MVPNIL—KRZA 77, IGMPEIEMLDL 1 ¥ 5 5 O1EHEEVPN Type-2h 5 DER %= F
ALT. ZOBGPRATOMANERENET, XA 771k, V—RABIOMRIB OIFDER
ZEEBLET,

EVPNZ A 720 &4 .

1. FHR (3#1S7TVTEP ) [&. ARP ( £/ (&ND ) &ECEFDBsZBEFZEZMELET (EXERXNE
BEFENATVBRELZHBALET ).
2. FHRA'EVPNR A 72BGPT7 Y 7F— R EREL X T

EVPNZ A 750 E 4 -
1. RPIL—TNY ONEREEN, BGPICT RNZAXENhDB
MVPNZ A 750 EH :

COE—RTR, V=R A ROU—TF, RO2DOEKHNFBLENLEBELOXK, (S,G)0
V—R- FOFATADAY E—J%F RNZALXLET,

1. EERICEANSRPFAVE—TIAATRNS 74V I %ZELET, (EERHNFHRIZ
mcastZ %15 )

2.L3VNISVI/ 2 —T7 T4 Ak, PIMERZ7OLAND—IREL TRPHASS,GIMAZIT> i
B SGIVNUDEREAVE—TIAALELTEMENRET, (L3VNISVIEOIFUZ K
CAZVAR=ILENET)

MVPNZ A 760 EH :

1.RPIE, VRIEIZF Y ANDOEEMREHDFMEESTEVPNR A 75— 2T RNRAX
LEL L,
2. RPAMDBGP7 Y 7F—Kr%Z KN H—FBLHRTIGMP join2ZELEL I,

MVPNZ A 7 7TOEH :



1.EVPNRA 72T NUNEETS (ELVWWRIZFERL TEETVIEPA SEEFEENSC -
RILFFYARNL—REATTEBETDILHICHE)

2.MVPNR A 75T NUNBEETS (STPIAILFERATEDREBT/IIN—TRTEFBRTD
EHICHE)

3. L¥—/NVTEP:.LHR VTEPIZ&K 2 TIGMPX U N—=2 Yy L AR—KNHFZEETh, aBEThE
L7

4. RPVTEPRRPENILFF Y ARNLZAZNT Y NE2Z{EL. EVPNIL—RZEES5, SGOL
S—NEFOTVWET (RXA1T6TEE ).

5.LHRVTEPRPFA > Z—7 I A Ak, 777UV IL3VNIM VR —T I A ATY

52 BV HALHRT. VIEP PIMERERAGNREF I Y 4 LET. PIME. RBAT
RPFA>R—7IAAELTLANITH B — NEBEDHFBRENFBYET. LAVNIFEL
KREETNTVWEWEE, A ILTVWREHEEKBE., VIEPIERX A 77 BGPIIAZERL
FH A,

COZFVACBEBARYNOD—T 2 AOHR

LS —NVTEPA&AIICHBEY U —IZ8ML., RICEENAYU—IZHY RA—N—TF2 DI
PERZFIEZRIAELET, chiZlE. BGPT—7 ). IGMP, 8 KRTMRIBOEBRIREDF T Y U
FEENET,

Source Leaf3 Receiver

_..:LI

I I
q 8 1 . _
3. Data traff r *I 2. Leaf3 send MVPN RT-6 to 1 1. (*.G) IGMP Join

s Ga) zref:te'g at I 4. Leafl Registers with RP I Leaf? 1 (".G)created Leaf3
Loa : (S,G) created at Leaf2 (RP) : (*,G) created at Leaf2 (RP) :
k d 1
1 | 1
I 5. RP has receiver for (S,G) 1 |
: Leaf2 sends MVPN RT-7 to : RP forwards traffic on *,G tree :
} Leaft H »
1 1
6. Leaf1 receives and installs MVPN RT-7 1 1
L3VNI SVI added as forward interface for (S,G) 1 1
L 1 1
| 1
| ]

e

w

8. Other VTEPs receive & install Source A-D for this
(S.6)

7. Leaf! now advertises
Source A-D (MVPN RT-5) for (S,G)

F 3

4

9. (S,G) created at Leaf3. Leaf 3
sends MVPN RT-7 to Leaf1 and
starts accepting traffic

1

1
10. Leaf1 receives
and installs MVPN
RT-7 from Leaf3

[}

i e e e
O ————

AT Y 7EVPN(Leaf-03):RPH 5 MEVPNR 1 75 LHRTEEBEhET, chik, L>—N
VTEPAMVPNZ A 76— N EER TR -HICHETT



<#root>
Leaf-03#
sh bgp | 2vpn evpn all route-type 5 0 10.2.255.255 32

...or you can also use:
Leaf-03#

sh bgp | 2vpn evpn detail [5][1:1][0][32][10.2.255.255]/17

BGP routing table entry for [5][1:1][0][32][10.2.255.255]/17, version 25
Paths: (2 available, best #1, table EVPN-BGP-Table)

Not advertised to any peer

Refresh Epoch 2

Local

172.16. 254. 4

(metric 3) (via default) from 172.16.255.1 (172.16.255.1)

<-- RP's global next hop IP

Origin incomplete, metric 0, localpref 100, valid, internal, best
EVPN ESI: 00000000000000000000, Gateway Address: 0.0.0.0, VNI Label 50901, MPLS VPN Label O
Extended Community: RT:1:1 MVPN AS:65001:0.0.0.0

MPN VRF: 172. 16. 255. 4: 2

ENCAP: 8

Rout er MAC: 7C21. 0DBD. 9548

Originator: 172.16.255.4, Cluster Tist: 172.16.255.1
rx pathid: 0, tx pathid: 0x0
Updated on Jan 13 2021 19:09:31 UTC

Refresh Epoch 2

Local

MPN VRF: 172. 16. 255. 4: 2

<-- MPN VR

Rout er MAC: 7C21. 0DBD. 9548 <-- Leaf-02 RMAC

AT Y 71(Leaf-03):IGMPX > N2 Y FLAR— KR ZZEFLEL L

<#root>
Leaf-03#

sh ip i gnp snooping groups

Vlan Group Type Version Port List



102 224.0.1.40 igmp v2 Gil/0/10

102 226.1.1.1 ignp v2 G 1/0/ 10 <-- dient has joined

AT Y 72(Leaf-03):MVPN Type-6 A ¥ER & i, RPICEEE h, RPICK > TEEE hFE T (Leaf-
02),

<tfroot>

#### Type-6 fromthe Receiver VTEP perspective ###

Leaf-03#

sh bgp ipv4 nvpn all route-type 6 1:1 65001 10.2.255.255 226.1.1.1 <-- Source is RP Loopback

...or you can also use:
Leaf-03#

sh bgp ipv4 nvpn

detail [6][1:1][65001][10. 2. 255. 255/ 32][226. 1. 1. 1/ 32]/ 22

BGP routing table entry for [6][1:1][65001][10.2.255.255/32]1[226.1.1.1/32]/22, version 13
Paths: (1 available, best #1, table MVPNv4-BGP-Table)
Advertised to update-groups:
1
Refresh Epoch 1
Local

0.0.0.0 from0.0.0.0 (172.16.255.6) <-- Cenerated locally

Origin incomplete, Tocalpref 100, weight 32768, valid, sourced, Tocal, best

Ext ended Conmmunity: RT:172.16.255.4:2 <-- VR Ext Comm added from EVPN Type-5

rx pathid: 2, tx pathid: 0x0
Updated on Jan 14 2021 14:51:29 UTC

#### Type-6 fromthe RP perspective ###

Leaf-02#

sh bgp ipv4 nvpn all route-type 6 1:1 65001 10.2.255.255 226.1.1.1 <-- type-6, RD 1:1, AS 65001, Source/
...or you can also use:

Leaf-02#

sh bgp ipv4 nvpn detail [6][1:1][65001][10.2.255. 255/ 32][226.1.1.1/32]/22

BGP routing table entry for



[ 6]

[1:1]1[65001][10.2.255.255/32]1[226.1.1.1/32]1/22, version 25
Paths: (2 available, best #1, table MVPNv4-BGP-Table)

Flag: 0x100

Not advertised to any peer

Refresh Epoch 2

Local

172.16.255.6 (metric 3) from 172.16.255.1 (172.16.255.1)
Origin incomplete, metric 0, localpref 100, valid, internal, best

Ext ended Conmunity: RT:172.16.255.4:2 <-- Contains VRl |earned from EVPN Type-5

Oiginator: 172.16.255.6

, Cluster T1ist: 172.16.255.1

<-- Sent fromLeafO3 IPto RP

rx pathid: 0, tx pathid: 0x0
Updated on Jan 14 2021 14:54:29 UTC

AT Y T1B&T2F/NY J(Leaf-01):IGMPL R— K, EVPNY—RILY IF YT, &L
MVPN#& 1 7 64ER

<tfroot>

debug ip ignp vrf green 226.1.1.1

debug bgp ipv4 nmvpn updates

debug bgp ipv4 nvpn updates events

### Client sends | GW nenbership report ###

### | GWP processes this | GWP report ###

*Feb 1 21:13:19.029: IGMP(2): Received v2 Report on V1anl02 from 10.1.102.12 for 226.1.1.1

<--- | GW processes received report

*Feb 1 21:13:19.029: IGMP(2): Received Group record for group 226.1.1.1, mode 2 from 10.1.102.12 for O
*Feb 1 21:13:19.029: IGMP(2): WAVL Insert group: 226.1.1.1 interface: V1anl02 Successful

*Feb 1 21:13:19.029: IGMP(2): Switching to EXCLUDE mode for 226.1.1.1 on Vlanl02

*Feb 1 21:13:19.029: IGMP(2): Updating EXCLUDE group timer for 226.1.1.1

*Feb 1 21:13:19.029: IGMP(2): MRT Add/Update V1anl02 for (*,226.1.1.1) by O

<--- Notify MRT to add Mlan 102 into Qutgoing interface I|ist



### BGP is infornmed by | GW, does an EVPN source | ookup, creates the MVPN Type-6 route, sends to RR ###

(

Without the EVPN Type-5 prefix already in BGP you see IGMP debugs trigger, but no subsequent BGP debugs
*Feb 1 21:13:19.033: BGP[15] MVPN:

add c-route, type 6

, bs 1en 0 asn=0, rd=1:1,

<-- Start creation of Type-6 Cnulticast Shared Tree Join

*Feb 1 21:13:19.033:
sour ce=10. 2. 255. 255
/4,

<-- RP | oopback255

*Feb 1 21:13:19.033: group=226.1.1.1/4,

<- Goup IP

*Feb 1 21:13:19.033:
next hop=172. 16. 254. 4

<-- d obal Next-Hop |earned from EVPN VR

*Feb 1 21:13:19.033: len left = 0
*Feb 1 21:13:19.033: BGP[14]

MPN umh | ookup:
vrfid 2, source 10.2.255.255

<-- UWH (upstream nulticast hop) as found in the RT of the EVPN type-5

*Feb 1 21:13:19.033: BGP[4] MVPN umh Tookup: vrfid 2, source 10.2.255.255, net 1:1:10.2.255.255/32, 1:1

<-- EVPN info adding to WPN

*Feb 1 21:13:19.033: BGP: MVPN(15) create Tlocal route [6][1:1][65001][10.2.255.255/32][226.1.1.1/32]/22

<--- MPN creating type-6

*Feb 1 21:13:19.033: BGP[15] MVPN: add c-route, type 6, bs len 0 asn=65001, rd=1:1,
*Feb 1 21:13:19.033: source=10.2.255.255/4,

*Feb 1 21:13:19.033: group=226.1.1.1/4,

*Feb 1 21:13:19.033: nexthop=172.16.254.4,

*Feb 1 21:13:19.033: len left = 0



*Feb 1 21:13:19.033: BGP[14] MVPN umh Tookup: vrfid 2, source 10.2.255.255

*Feb 1 21:13:19.033: BGP[4] MVPN umh Tookup: vrfid 2, source 10.2.255.255, net 1:1:10.2.255.255/32, 1:1
*Feb 1 21:13:19.034: BGP(15): skip vrf default table RIB route [6][1:1][65001][10.2.255.255/32][226.1.1
*Feb 1 21:13:19.034: BGP(15): 172.16.255.1 NEXT_HOP self 1is set for sourced RT Filter for net [6][1:1][
*Feb 1 21:13:19.034: BGP(15): (base)

172.16. 255.1 send UPDATE
(format) [6][1:1][65001]1[10.2.255.255/32][226.1.1.1/32]/22, next 172.16.255.6, metric 0, path Local, e

<-- Advertise to RR

(
172. 16. 255. 1)

AT Y 73 &4(Leaf-01)FHROEBEA S, S, COERBLTBRE IR NERILET (S,
GOERB LVEREFFEREFICITONET ),

3TF—BRNT 714V UNRKBREN, FHRVTEPTS,GHEREhET, "HREHEhBVWIILTFF
YARNEEK, 723V ICRBENZEHGE, CCTEHRAEIET,

4. Leaf-0O1APIMR > X)L %Z L TRPADY —AEFEEE(T

<{froot>
Leaf-01#

debug ip pimvrf green 226.1.1.1

PIM debugging is on

Leaf-01#

debug ip nrouting vrf green 226.1.1.1

IP multicast routing debugging is on

### Debugs for PIMand Moute show creation of S, G and Pl Mregister encap event ###

*Jan 29 18:18:37.602: PIM(2): Building Periodic (*,G) Join / (S,G,RP-bit) Prune message for 226.1.1.1
*Jan 29 18:18:58.426:

MRT(2): (10.1.101.11,226.1.1.1), RPF install from/0.0.0.0 to VIan101/10. 1. 101. 11<-- S,Gis creation nt

*Jan 29 18:18:58.427:

PIM2): Adding register encap tunnel (Tunnel4) as forwarding interface of (10.1.101.11, 226.1.1.1). <--

*Jan 29 18:18:58.427: MRT(2): Set the F-flag for (*, 226.1.1.1)
*Jan 29 18:18:58.427: MRT(2): Set the F-flag for (10.1.101.11, 226.1.1.1)
*Jan 29 18:18:58.428:

MRT(2): Create (10.1.101.11,226.1.1.1), RPF (Vlanl101, 10.1.101.11, 0/0) <-- S,Gis creation nessage (M



*Jan 29 18:18:58.428: MRT(2): Set the T-flag for (10.1.101.11, 226.1.1.1)

### Tunnel 4 is PIM Register tunnel (Encap: encapsulate in tunnel to RP) ####
Leaf-01#

sh int tunnel 4

Tunnel4 is up, line protocol is up
Hardware is Tunnel
Description:

Pi m Regi ster Tunnel (Encap) for RP 10.2.255.255 on VRF green <-- VRF green for Leaf-02 RP

Interface is unnumbered.

Usi ng address of Loopback901 (10.1.255.1) <-- Local Loopback

### S, Gis created when Source sends data traffic ###
Leaf-01#

sh ip nroute vrf green 226.1.1.1

IP Multicast Routing Table
<...snip...>
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 226.1.1.1), 00:00:16/stopped, RP 10.2.255.255, flags: SPF

Incoming interface: V1an901, RPF nbr 172.16.254.4
Outgoing interface Tist: Null

(10.1.101.11, 226.1.1.1)

, 00:00:16/00:02:47, flags: FTGgx

Incomng interface: VIanl01

RPF nbr 10.1.101.11

Regi stering <-- S,Gcreated, in Register state, RPF IP is the /32 host prefix for this source

Qutgoing interface list:

VI an901

, Forward/Sparse, 00:00:16/00:02:43



<-- OF is the L3VNI SVI

#### Checking S, G in Hardware ###
Leaf-01#
sh platformsoftware fed switch active ip nfib vrf green 226.1.1.1/32 10.1.101. 11 de
MROUTE ENTRY
vrf 2
(10.1.101.11, 226.1.1.1/32)

<-- VRF 2 is the ID for vrf green

HW Handle: 140213987784872 Flags: {Svl}
RPF interface: Vlanl01
(59)): SvI

<-- RPF is Direct connected on a Local Subnet

HW Handle:140213987784872 Flags:A
Number of OIF: 2
Flags: 0x4

Pkts : 336 <-- packets that used this adjacency (simlar to nfib conmand, but shown at the FED

OIF Details:

VI an101 A <-- Accept interface is programed correctly
VI an901 F {Renot e} <-- Forward interface is L3VNl SV
(Adj: Ox5f ) <-- Validate this Adj]

Htm: Ox7f861cf071b8 Si: 0x7f861cf04838 Di: 0x7f861cf097a8 Rep_ri: 0x7f86lceech38

### Check ADJ Ox5f for next hop details ###

Leaf-01#

sh platformsoftware fed switch active ip adj

IPV4 Adj entries
dest if_name dst_mac si_hdl ri_hdl pd_flags

adj _id

Last-modified



239.1.1.1

nvel. VNI 50901
4500.0000.0000 O0x7f861ce659b8 0x7f861ce65b68 0x60
Ox5f

2021/01/29 17:07:06.568

Dest = MDT default group 239.1.1.1

Qutgoing Interface = Nvel using L3 VNI 50901

AT Y T4(Leaf-02:RPOBE AN 5. YV—ABBEANRPICIIEL. SGHrEREND L EBALE

ER

<#froot>

### Pl M debugs showi ng Pl M register event ###

Leaf-02#

debug ip pimvrf green 226.1.1.1

PIM debugging is on

*Jan 29 18:21:35.500: PIM(2): Building Periodic (*,G) Join / (S,G,RP-bit) Prune message for 226.1.1.1

*Jan 29 18:21:35.500: PIM rp our address

*Jan 29 18:21:41.005: PIM2): Received v2 Register on VI an901 from 10.1.255.1 <---

*Jan 29 18:21:41.005: for 10.1.101.11, group 226.1.1.1

<- -

Leaf-02 is the RP

I P of L0901 on Leaf-(

*Jan 29 18:21:41.006: PIM2): Adding register decap tunnel (Tunnel4) as accepting interface of (10.1.10:

*Jan 29 18:21:41.008: PIM(2): Upstream mode for (10.1.101.11, 226.1.1.1) changed from 1 to 2

### Tunnel 4 is PIM Register tunnel (decap) ####
Leaf-02#

sh int tunnel 4

Tunnel4 is up, line protocol is up



Hardware

is Tunnel

Description:

Pi m Regi ster Tunnel (Decap) for RP 10.2.255.255 on VRF green <-- decap side of

Interface is unnumbered.

Usi ng address of Loopback255 (10.2.255. 255) <-- RPIP

### Moute

Leaf-02#

debugs show pi m Regi ster triggering S, G ###

debug ip nrouting vrf green 226.1.1.1

IP multicast routing debugging is on

*Jan 29 20:44:31.483: MRT(2):

(10.1.101.11,226.1.1.1)

RPF install

from/0.0.0.0 to V1 an901/172.16.254.3 <-- RPF is to Leaf-01

*Jan 29 20:44:31.485: MRT(2):

Create (10.

1.101.11,226.1.1.1), RPF (M an901, 172.16.254.3, 200/0) <- -

*Jan 29 20:44:33.458: MRT(2):

Set the T-flag for (10.1.101.11, 226.1.1.1) <--

### S, Gis
Leaf - 02#sh

created and traffic is now sent along the *, G shared tree ###
ip ntoute vrf green

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
T - SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
U - URD, I - Received Source Specific Host Report,
Z - Multicast Tunnel, z - MDT-data group sender,
Y - Joined MDT-data group, y - Sending to MDT-data group,
G - Received BGP C-Mroute, g - Sent BGP C-Mroute,
N - Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
Q - Received BGP S-A Route, g - Sent BGP S-A Route,
V - RD & Vector, v - Vector, p - PIM Joins on route,
x - VXLAN group, c - PFP-SA cache created entry,
* - determined by Assert, # - iif-starg configured on rpf intf,
e - encap-helper tunnel flag

regi ster tunne

Create the S, G

Set SPT bit for

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires

Interface state: Interface, Next-Hop or VCD, State/Mode

(*, 226.1.1.1), 00:05:49/stopped, RP 10.2.255.255, flags:

SGx <-- Sparse, Received BGP C- Moute

S, G



Incomng interface: Null, RPF nbr 0.0.0.0 <-- RPis us (Incomng Interface Null wth

Outgoing interface Tist:
V1an901, Forward/Sparse, 00:05:49/stopped

(
10.1.101.11, 226.1.1.1
), 00:01:22/00:01:41, flags:

PTXgx <-- Pruned, SPT bit, Sent BGP C-Moute

Incoming interface: V1an901,

RPF nbr 172.16.254.3 <-- Leaf-01 is RPF next hop

Outgoing interface Tist: Null

AT Y 7'5(Leaf-02):RPICL S —N\H & B =8, T<ICZA 77 MVPNRETY ) —DJoin)L— b
FERENET,

<#froot>
Leaf-02#

sh ip nroute vrf green 226.1.1.1

<...snip...>

(*, 226.1.1.1)

, 00:02:22/00:00:37, RP 10.2.255.255, flags: SGx
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface Tist:

VI an901, Forward/ Sparse, 00:02:22/00:00:37 <-- L3 VN is populated from Recei ver BG® Type-6 join

#### Debugs showi ng Type-7 creation from RP ####

Leaf-02#

debug bgp ipv4 nmvpn updates

BGP updates debugging is on for address family: MVPNv4 Unicast

Leaf-02#

debug bgp ipv4 nvpn updates events



BGP update events debugging is on for address family: MVPNv4 Unicast

*Jan 29 18:21:41.008: BGP[15]

MPN. add c-route,

, bs Ten 0 asn=0,

*Jan 29 18:21:41.008:

source=10. 1. 101. 11/ 4,

*Jan 29 18:21:41.008:

group=226.1.1.1/4,

*Jan 29 18:21:41.008:

next hop=172. 16. 254. 3

<- -

Leaf-01 d oba

*Jan 29 18:21:41.008:
*Jan 29 18:21:41.008:
*Jan 29 18:21:41.008:

0x10B: 172. 16. 255. 3: 2

<-- This is the VR

type 7

rd=1:1,

next hop

Ten left = 0
BGP[14] MVPN umh Tookup: vrfid 2, source 10.1.101.11
BGP[4] MVPN umh lookup: vrfid 2, source 10.1.101.11, net 1:1:10.1.101.11/32, 1:1:

pi cked up fromthe EVPN Type-2

*Jan 29 18:21:41.009: BGP:

MPN(15) create |oca

*Jan

29

BGP[ 15]

*Jan
*Jan
*Jan
*Jan
*Jan
*Jan

29
29
29
29
29
29

18:21:41.009:

route [7][172.16.254. 3: 101] [ 65001] [ 10. 1. 101. 11/ 32] [ 226. 1. 1. 1/ 32] / 22

MPN: add c-route, type 7, bs len 0 asn=65001, rd=1:1,

18:
18:
18:
18:
18:
18:

#H## Type-7

Leaf-02#

21:
21:
21:
21:
21:
21:

41
41
41
41
41
41

.009:
.009:
.009:
.009:
.009:
.009:

source=10.1.101.11/4,

group=226.1.1.1/4,

nexthop=172.16.254.3,

Ten left = 0

BGP[14] MVPN umh Tookup: vrfid 2, source 10.1.101.11

BGP[4] MVPN umh lookup: vrfid 2, source 10.1.101.11, net 1:1:10.1.101.11/32, 1:1:

Locally created on RP and sent to Source Leaf-01 ###

sh bgp i pv4 nvpn al

BGP table version 1is 81, local router ID is 172.16.255.4

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

Rout e Di stinguisher: 172.16.254.3:101 <-- Note the VRl is learnt from Leaf-01

:':>
[7][172. 16. 254. 3: 101]

[65001]

[10.1.101. 11/ 32] [ 226. 1. 1. 1/ 32]
/22

<-- [7] =type-7 for this S,G/ VR 172.16.254.3:101 | earned from Leaf-01

0.0.0.0

32768

<-- 0.0.0.0 locally originated

with | ocal Weight

AT Y 7°6(Leaf-01):351E stLeaf-01 A"MVPN Route-Type 72 ZEL TA > AR—)LUET (L3 VNI
SVIKS,GREREA VA —TIAARELTA VAN =IENET ),

<tfroot>

### Received Type-7 from Leaf-02 RP ###
Leaf-01#
debug bgp ipv4 nmvpn updates

BGP updates debugging is on for address family: MVPNv4 Unicast
Leaf-01#

debug bgp ipv4 nvpn updates events

BGP update events debugging is on for address family: MVPNv4 Unicast



*Jan 29 18:18:58.457:

BGP(15): 172.16.255.1 rcvd UPDATE w attr: nexthop 172.16.255.4, origin ?, local pref 100, metric 0, oricg

*Jan 29 18:18:58.457: BGP(15): 172.16.255.1

revd [7][172. 16. 254. 3: 101] [ 65001] [ 10. 1. 101. 11/ 32] [ 226. 1. 1. 1/ 32] / 22 <-- Received [

*Jan 29 18:18:58.457: BGP(15): skip vrf default table RIB route [7][172.16.254.3:101][65001][10.1.101.1
*Jan 29 18:18:58.458: BGP(15): add RIB route (0:0)[7]1[1:1][65001]1[10.1.101.11/32][226.1.1.1/32]/22

### Pl M updated by MVWPN to install L3 VNI in Qutgoing Interface List ###

Leaf-01#

debug ip pimvrf green 226.1.1.1

PIM debugging is on
Leaf-01#

debug ip nrouting vrf green 226.1.1.1

IP multicast routing debugging is on

*Jan 29 18:18:58.458: PIM(2):

Join-list: (10.1.101.11/32, 226.1.1.1), S-bit set, BGP C-Route

*Jan 29 18:18:58.459: MRT(2):

WAVL Insert VXLAN interface: VIan901 in (10.1.101.11,226.1.1.1) Next-hop: 239.1.1.1 VNI 50901 Successfu

*Jan 29 18:18:58.459: MRT(2): set min mtu for (10.1.101.11, 226.1.1.1) 18010->9198
*Jan 29 18:18:58.460:

MRT(2): Add M an901/239.1.1.1/50901 to the olist of (10.1.101.11, 226.1.1.1), Forward state - MAC not bt

*Jan 29 18:18:58.460: PIM(2): Add V1an901/0.0.0.0 to (10.1.101.11, 226.1.1.1), Forward state, by BGP SG
*Jan 29 18:18:58.460: MRT(2): Add V1an901/239.1.1.1/50901to the olist of (10.1.101.11, 226.1.1.1), Forw

¥ )E7(Leaf-01):Leaf-01A"S, GOMVPNY —RA ~ DR A 75%F RKINNRA AL T

<{froot>
Leaf-01#

debug bgp ipv4 nmvpn updates

BGP updates debugging is on for address family: MVPNv4 Unicast
Leaf-01#



debug bgp ipv4 nvpn updates events

BGP update events debugging is on for address family: MVPNv4 Unicast

*Jan 29 18:18:58.461: BGP(15): nettable_walker

[5][1:1][210.1.101.11][226.1.1.1]/18 route sourced locally <-- BGP determnes route is local to Leaf-01

*Jan 29 18:18:58.461: BGP(15): delete RIB route (0:0)[5][1:1][10.1.101.11][226.1.1.1]/18
*Jan 29 18:18:58.461: BGP(15): 172.16.255.1 NEXT_HOP self is set for sourced RT Filter for net [5][1:1]
*Jan 29 18:18:58.461: BGP(15): (base) 172.16.255.1

send UPDATE (format) [5][1:1][20.1.101.11][226.1.1.1]/18, next 172.16.255.3, netric 0, path Local, exter

AT Y 7°8(Leaf-03):L > —/\VTEPA Type-5ZEE L. S. GOXEFETA ~ DIL—hEA A R—
IMUET

<#root>

Leaf-03#

debug bgp ipv4 nmvpn updates

BGP updates debugging is on for address family: MVPNv4 Unicast
Leaf-03#

debug bgp ipv4 nvpn updates events

BGP update events debugging is on for address family: MVPNv4 Unicast

*Jan 29 19:18:53.318: BGP(15): 172.16.255.1 rcvd UPDATE w/ attr: nexthop 172.16.255.3, origin ?, localp

*Jan 29 19:18:53.319: BGP(15): 172.16.255.1 rcvd [5][1:1][10.1.101.11][226.1.1.1]/18 <-- Type-5 Recei\

*Jan 29 19:18:53.319: BGP(15): skip vrf default table RIB route [5][1:1][10.1.101.11][226.1.1.1]/18

Leaf-03#

sh bgp ipv4 nvpn all route-type 5 10.1.101.11 226.1.1.1
...or you can al so use

Leaf-03#

sh bgp ipv4 nvpn detail [5][1:1][10.1.101.11][226.1.1.1]/18

BGP routing table entry for
[5][1:1][10.1.101.11][226.1.1.1]/18
, version 41

<-- Type-5 A-D route from Leaf-01

Paths: (2 available, best #2, table MVPNv4-BGP-Table, not advertised to EBGP peer)
Flag: 0x100



Not advertised to any peer
Refresh Epoch 1
Local

172.16. 255. 3

(metric 3) from 172.16.255.1 (172.16.255.1)

<-- Leaf-01IP

Origin incomplete, metric 0, localpref 100, valid, internal, best
Community: no-export
Extended Community: RT:1:1

Oiginator: 172.16.255.3

, Cluster Tist: 172.16.255.1
rx pathid: 0, tx pathid: 0x0
Updated on Jan 29 2021 19:18:53 UTC

AT Y 79(Leaf-03):S,GHER E 11, Leaf-03n'MVPNR A 7 7Z2SPTY U —IZSMT B KD ICEF
L. RZ714Y0DZFANZERKBLET

<#froot>

debug ip mrouting vrf green 226.1.1.1
debug bgp ipv4 mvpn updates
debug bgp ipv4 mvpn updates events

### Debug of Mouting shows S, G create and call to BGP to create Type-7 BGP S, G join ###
*Feb 12 19:34:26.045:

MRT(2):

(10.1.101.11,226.1.1.1), RPF install from/0.0.0.0 to Vlan901/172. 16. 254. 3 <-- RPF check done as first

*Feb 12 19:34:26.046:

VRT(2):

Create (10.1.101.11,226.1.1.1), RPF (VIan901, 172.16.254.3, 200/0) <-- RPF successful Creating S, G

*Feb 12 19:34:26.047: MRT(2): WAVL Insert interface: V1anl02 in (10.1.101.11,226.1.1.1) Successful
*Feb 12 19:34:26.047: MRT(2): set min mtu for (10.1.101.11, 226.1.1.1) 18010->9198

*Feb 12 19:34:26.047: MRT(2): Set the T-flag for (10.1.101.11, 226.1.1.1)

*Feb 12 19:34:26.048:

VRT(2):

Add WVl an102/226.1.1.1 to the olist of (10.1.101.11, 226.1.1.1)



, Forward state - MAC not built

<-- Addi ng MVl an102 Receiver SVI into OF list

*Feb 12 19:34:26.048:

MRT(2): Set BGP Src-Active for (10.1.101.11, 226.1.1.1) <-- Signaling to BGP that this Source is seen ¢

### BGP Type-7 created ###
Leaf-03#

sh bgp i pv4 nvpn al

Route Distinguisher:

172. 16. 254. 3: 101 <-- VRl Route Distinguisher

*>
[7]

L
172. 16. 254. 3: 101]

[65001]
[10.1.101.11/32][226. 1. 1.1/32]
/22

<-- Type [7], VR, S,Ginfo

0.0.0.0
32768 7?

<-- created locally

Leaf-03#
sh ip nroute vrf green 226.1.1.1 10.1.101.11

IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,

T - SPT-bit set

, J - Join SPT, M - MSDP created entry, E - Extranet,
X - Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
- URD, I - Received Source Specific Host Report,
- Multicast Tunnel, z - MDT-data group sender,
Joined MDT-data group, y - Sending to MDT-data group,
- Received BGP C-Mroute,

O < NC
1

g - Sent BGP C-Moute

N - Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,



Q - Received BGP S-A Route

, g - Sent BGP S-A Route,
V - RD & Vector, v - Vector, p - PIM Joins on route,
x - VXLAN group, c - PFP-SA cache created entry,
* - determined by Assert, # - iif-starg configured on rpf intf,
e encap-helper tunnel flag

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join

Timers: Uptime/Expires

Interface state: Interface, Next-Hop or VCD, State/Mode

(10.1.101.11, 226.1.1.1), 00:08:41/00:02:13,

flags: TgQ <-- SPT bit, Sent MVPN type-7, Received MVPN type-5

Incom ng interface: M an901, RPF nbr 172.16.254.3 <-- Receive fromL3VN via Leaf-01 IP next hop

Outgoing interface Tist:

VI an102, Forward/ Sparse, 00:08:41/00:02: 22 <-- Send to host in Vlan 102

AT Y 7°10(Leaf-01):Leaf-01 /" Leaf-03h» SMVPNR A 772 ZELTA 2 ARN=ILET

<tfroot>

debug bgp ipv4 nmvpn updates

debug bgp ipv4 nvpn updates events

### Type-7 Received from Leaf-03 VTEP and installed into R B ###

*Feb 12 19:55:29.000: BGP(15): 172.16.255.1

rcevd [7][172. 16. 254. 3: 101] [ 65001] [ 10. 1. 101. 11/32][226.1.1.1/32]/22 <-- Type-7 from Leaf-03

*Feb 12 19:55:29.000: BGP(15): skip vrf default table RIB route [7][172.16.254.3:101][65001][10.1.101.1
*Feb 12 19:55:29.000: BGP(15): add RIB route (0:0)[7][1:1][65001][10.1.101.11/32][226.1.1.1/32]/22

>FVUF4: TT7T)Y UHDORP (IPEEA SBorder Leaf-02h 5 4 FR— K& h
ZRP)

COIFIAE, EXNICOFIA2EEALUTT, 777 VY 02K THEAENDRPIE1DTT,
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<ffroot>
Leaf-02#

sh run vrf green
Bui | di ng configuration...

Current configuration : 1533 bytes

vrf definition green

rd 1:1
|

address-family ipv4
mdt auto-discovery vxlan
mdt default vxlan 239.1.1.1

mdt overlay use-bgp
route-target export 1:1

route-target inport 1:1

route-target export 1:1 stitching

route-target inport 1:1 stitching

exit-address-family

Leaf-02#

sh run | sec router bgp

address-famly ipv4d vrf green

advertise | 2vpn evpn
redistribute connected
redistribute static

redi stribute ospf 2 match interna

exit-address-family

BGP- EVPN fabric redistributes the stitching routes between the

<- -

<--- BGP VRF green address-famly
<--- Use the 'advertise |2vpn evpn
external 1 external 2 <--

H&B(Leaf-02): 7L 7 4 DAL VKR—KRBLVT RNZL XX K~

<ffroot>

debug bgp vpnv4 uni cast updates

Learning via externa

comrand and 'export stitching'

OSPF nei ghbor

f

in VI



debug bgp vpnv4 uni cast updates events
debug bgp | 2vpn evpn updates

debug bgp | 2vpn evpn updates events

*Feb 15 15:30:54.407: BGP(4): redist event (1) request for 1:1:10.2.255.255/32

*Feb 15 15:30:54.407: BGP(4) route 1:1:10.2.255.255/32 gw-1 10.2.1.2 src_proto (ospf) path-Timit 1
*Feb 15 15:30:54.407: BGP(4): route 1:1:10.2.255.255/32 up

*Feb 15 15:30:54.407: bgp_ipv4set_origin: redist 1, opaque 0x0, net 10.2.255.255

*Feb 15 15:30:54.407: BGP(4): sourced route for 1:1:10.2.255.255/32 path Ox7FF8065EB9CO id O gw 10.2.1.
*Feb 15 15:30:54.408: BGP(4): redistributed route 1:1:10.2.255.255/32 added gw 10.2.1.2

*Feb 15 15:30:54.408: BGP: topo green:VPNv4 Unicast:base Remove_fwdroute for 1:1:10.2.255.255/32

*Feb 15 15:30:54.408: BGP(4): 1:1:10.2.255.255/32 inport vpn re-orig or locally sourced or learnt from(

*Feb 15 15:30: 54. 409: BGP(10): update nodified for [5][1:1][0][32][10.2. 255.255] /17

*Feb 15 15:30:54.409: BGP(10): 172.16.255.1

NEXT_HOP set to vxlan local vtep-ip 172.16.254.4

for net [5][1:1][0][32][10.2.255.255]/17 <-- Set NH to Leaf-02 | oopback

*Feb 15 15:30:54.409: BGP(10): update modified for [5][1:1]1[0]1[32]1[10.2.255.255]/17

*Feb 15 15: 30: 54.409: BGP(10): (base) 172.16.255.1 send UPDATE (format) [5][1:1][0][32][10. 2. 255.255]/1:
<-- BGP EVPN Type update created from Non-fabric Inported prefix and sent to RR

### Verify the NLRI is |learned and Inported on Border Leaf-02 ###

Leaf-02#

sh bgp vpnv4 unicast al

BGP table version 1is 39, local router ID is 172.16.255.4

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: 1:1 (default for vrf green)

AF-Private Inport to Address-Famly: L2VPN E-VPN, Pfx Count/Limt: 3/1000 <-- Prefix Inport details. (I



* >

10. 2. 255.255/32 10.2.1.2 2 32768 ?

Leaf-02#

sh bgp | 2vpn evpn all route-type 5 0 10.2.255.255 32

...or you can also use:
Leaf-02#

sh bgp | 2vpn evpn detail [5][21:1][0][32][10.2.255.255]/17
BGP routing table entry for

[5][1:1][0][32][10. 2. 255. 255]

/17, version 69
Paths: (1 available, best #1, table EVPN-BGP-Table)
Advertised to update-groups:
2
Refresh Epoch 1

Local, inported path from base

10.2.1.2 (via vrf green) from0.0.0.0 (172.16. 255. 4)

<- -

<- -

Local ly redistributed, Next hoy

Inmported to EVPN Fabric table fr

Origin incomplete, metric 2, Tocalpref 100, weight 32768, valid, external, best

EVPN ESI: 00000000000000000000, Gateway Address: 0.0.0.0,

l ocal vtep: 172.16.254.4, VN Label 50901,

MPLS VPN Label 17

<-- VTEP I P of Leaf-02, L3VN | abel

Extended Community: RT:1:1 OSPF DOMAIN ID:0x0005:0x000000020200

MVPN AS:65001:0.0.0.0
MVPN VRF: 172. 16. 255. 4: 2
ENCAP: 8

<-- MVPN VRl created

Router MAC:7C21.0DBD.9548 OSPF RT:0.0.0.0:2:0
OSPF ROUTER ID:10.2.255.255:0

rx pathid: 0, tx pathid: 0x0

Updated on Feb 15 2021 15:30:54 UTC

e (Leaf-02):RPA DR /N A

<tfroot>



Leaf - 02#sh ip nroute vrf green

IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
- Local, P - Pruned, R - RP-bit set, F - Register flag,
- SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
- Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
- URD, I - Received Source Specific Host Report,
- Multicast Tunnel, z - MDT-data group sender,
Joined MDT-data group, y - Sending to MDT-data group,
- Received BGP C-Mroute, g - Sent BGP C-Mroute,
- Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
- Received BGP S-A Route, g - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIM Joins on route,
- VXLAN group, c - PFP-SA cache created entry,
determined by Assert, # - iif-starg configured on rpf intf,
e - encap-helper tunnel flag

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires

Interface state: Interface, Next-Hop or VCD, State/Mode

X <OoOoZ0O0<NCX-—-r
1

(*, 226.1.1.1)

, 2d21h/stopped,

RP 10. 2. 255. 255

, flags: SJIGx

<-- * G for group and Non-fabric RP IP

I ncom ng interface: W an2001

RPF nbr 10.2.1.2 <-- RPF nei ghbor is populated for IP next hop outside VxLAN

Outgoing interface Tist:

VI an901, Forward/ Sparse, 01:28: 47/ st opped <-- Qutgoing is L3VNI SVI

>F A5 F—ZMDT
MDT5—2 4 )L —7 DR
MDTF—2 5 L—7 ., TRMOSAEER S RSN —THH T EIbE NBMDTF 7 # )L N )L —

TP TVET, L, MDTOF7FIBNERRERY, COTIL—TRVIEPA DY —IC
EMIBUENHZDDOE. HREBBLI—NHFTRMIIL—TICHZBELEFTT,

MBI ERTE

<{froot>



vrf definition green

rd 1:1
|

address-family ipv4
mdt auto-discovery vxlan
mdt default vxlan 239.1.1.1

ndt data vxlan 239.1.2.0 0.0.0.255 <-- Defines MDT Data underlay group address range
ndt data threshold 1

<-- Defines the threshold before cutting over to the Data group (In Kilobits per second)

mdt overlay use-bgp spt-only
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
!

V—ZITMDTI N =N ELL AT T LENTVD CEZRBELET

s MDTYIL—T7 DEGBA >V R—T T4 ARV —ABIIL—TNY O TT
s MDTIIL—TOREAVE—T IS AT X—L ALV E—TILATY

Leaf-01:MDT mroute A"MRIB/MFIBTIEL W\ & ZFEFEL £ T,

<ttroot>
Leaf-01#

sh ip nmroute 239.1.2.0 172.16.254.3

<snip>
(172.16.254.3, 239.1.2.0)

, 00:01:19/00:02:10, flags: FT
Incoming interface:

Loopback1l
, RPF nbr

0.0.0.0

<-- IIFis local |oopback with 0.0.0.0 RPF indicating |ocal

Outgoing interface Tist:

TenG gabit Et hernet 1/ 0/ 1



, Forward/Sparse, 00:01:19/00:03:10

<-- OF is the underlay uplink

Leaf-01#

sh ip nfib 239.1.2.0 172. 16.254. 3

<snip>
(172.16.254.3,239.1.2.0) Flags: Hw
SW Forwarding: 2/0/828/0, Other: 0/0/0

HW For war di ng: 450/ 2/ 834/ 13
, Other: 0/0/0

<-- Hardware counters indicate the entry is operating in hardware and forwardi ng packets

Nul | O Flags: A <-- Null0 (Oiginated | ocally)

TenG gabi t Et hernet 1/ 0/ 1
Flags: F NS

<-- OF is into the Underlay (d obal routing table)

Pkts: 0/0/0 Rate: 0O pps

Leaf-01:MDTZ IL—7OFEDI> N ZFEL X T,

<#froot>
Leaf-01#

show platformsoftware fed switch active ip nfib 239.1.2.0/32 172.16.254.3 detail <-- The detail option

MROUTE ENTRY

vrf 0 (172.16.254.3, 239.1.2.0/32) <-- vrf O = global for this MDT Data S, G pair

HW Handle: 140028029798744 Flags:
RPF interface: NullO

()

<-- Leaf-01 is the Source(NullO0)

HW Hand1e:140028029798744 Flags:A
Number of OIF: 2
Flags: 0x4 Pkts : 570

<-- Packets that used this adjacency (simlar to the nfib command, but shown at the FED | ayer)



OIF Details:

TenG gabitEthernet1/0/1 F NS <-- The Underlay Qutgoing Interface and F-Forward fl ag

Nullo A <-- The Incoming Interface is local |oopbackl and A- Acc

Htm: Ox7f5ad0fa48b8 Si: 0Ox7f5ad0fa4258

Di : 0x7f5ad0f a8948
Rep_ri: 0x7f5ad0fa8e28

<--The DI (dest index) handle

DI details

HandTe:0x7f5ad0fa8948 Res-Type:ASIC_RSC_DI Res-Switch-Num:255 Asic-Num:255 Feature-ID:AL_FID_L3_MULTICA
priv_ri/priv_si Handle:(nil) Hardware Indices/Handles:

i ndex0: 0x536e

mtu_index/13u_ri_index0:0x0

i ndex1: 0x536e
mtu_index/13u_ri_index1:0x0 index2:0x536e mtu_index/13u_ri_index2:0x0 index3:0x536e mtu_index/T13u_ri_i
<snip>

Brief Resource Information (ASIC_INSTANCE# 3)

Destination i ndex = 0x536e

pmap = 0x00000000 0x00000001

pmap_intf : [TenG gabitEthernet1/0/1] <--FED has the correct programng of the OF

ZEATMDTIIIL—THNELL 7O SLENTVD L ZRAELET
s MDTIN—TDBEAVER—TIA AR, BREXIL—TNY VICRBDRPFA 2 E2—T7 14
ATY
s MDTIINL—7"OREA>RX—7 T4 AlKEncap/Decaph >V FXILA VR —T I AL ATT,

Leaf-02:MDT mroute A"MRIB/MFIBTIEL W\ C & ZHEFELET

<ttroot>



Leaf-03#

sh ip nroute 239.1.2.0 172.16.254.3 <-- This is the dobal MT Data G oup

<snip>

(
172.16.254.3, 239.1.2.0

), 00:06:12/00:02:50, flags: JTx

<-- Source is Leaf-01 Loopbackl IP

Incoming interface: TenGigabitEthernetl/0/1, RPF nbr 172.16.26.2
Outgoing interface Tist:

Tunnel 0

, Forward/Sparse, 00:06:12/00:02:47

<-- Decap Tunne
Leaf-03#
sh ip nfib 239.1.2.0 172.16.254.3

<snip>

Def aul t <-- dobal Routing Table

(
172.16.254.3,239.1.2.0

) Flags: HwW
SW Forwarding: 2/0/828/0, Other: 0/0/0

HW For war di ng: 760/ 2/ 846/ 13
, Other: 0/0/0
<-- Hardware counters indicate the entry is operating in hardware and forwardi ng packets

TenG gabit Et hernet1/0/1 Flags: A <-- Accept via Underlay (A obal) interface

Tunnel 0, VXLAN Decap Fl ags: F NS <-- Forward to VXLAN Decap Tunne

Pkts: 0/0/2 Rate: 0 pps

Leaf-02:MDTZ IL—7OFEDI > N #HEL X T,

<{froot>



Leaf-03#

show platform software fed switch active ip nfib 239.1.2.0/32 172.16. 254. 3 det ai

MROUTE ENTRY

vrf 0 (172.16.254.3, 239.1.2.0/32) <-- vrf 0 = global for this MDT Data S, G pair

HW Handle: 140592885196696 Flags:
RPF interface: TenG gabitEthernet1l/0/1

(55)):

<-- RPF Interface to 172.16.254.3

HW Handle:140592885196696 Flags:A
Number of OIF: 2
Flags: Ox4

Pkts : 800 <-- packets that used this adjacency (simlar to nfib conmand, but

OIF Details:

TenG gabitEthernet1/0/1 A <-- Accept MDT packets fromthis interface
Tunnel 0 F NS <-- Forward to Decap Tunnel to renove VxLAN header
(Adj: 0x3c ) <-- Tunnel 0 Adj acency

Htm: Ox7fde54fb7d68 Si: 0x7fde54fb50d8 Di: Ox7fde54fb4948 Rep_ri: Ox7fde54fb4c58

<snip>

Rl details <-- Rewrite Index is used for VXLAN decapsul ation

HandTle:0x7fde54fb4c58 Res-Type:ASIC_RSC_RI_REP Res-Switch-Num:255 Asic-Num:255 Feature-ID:AL_FID_L3_MUL
priv_ri/priv_si Handle:(nil1) Hardware Indices/Handles: index0:0xla mtu_index/13u_ri_index0:0x0 index1:0

Brief Resource Information (ASIC_INSTANCE# 0)

ASIC# 0O
Replication 1ist :

Total #ri : 6
Start_ri : 26
Common_ret : O

Replication entry
rep_ri Ox1A

#elem = 1



0)
ri [ 0] =0xE803

Dynamic port=88ri_ref_count:1 dirty=0
<snip>

Leaf-03#

show pl atfonmr software fed switch active fwd-asic resource asic all rewite-index range 0xE803 0OXE803

ASIC#:0 RI:59395
Rewrite_type
:AL_RRM_REWRITE_L2_PAYLOAD_
| PV4_EVPN_DECAP

(118) Mapped_rii:LVX_EVPN_DECAP(143)
<snip>

MDTF—&RJIN—TDOFNY T

MVPNTZNY JZERAL TF—EMDTAY A —N—A R NEBEBLET

EETMOVIEP

<#root>

Leaf#

debug nvpn

<snip>

*Mar 27 12:12:11.115: MVPN: Received Tocal withdraw for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route Ty
*Mar 27 12:12:11.115: MVPN: Sending BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] Tlen=19, nh 0.0.0.0, W
*Mar 27 12:12:11.115: MVPN: Route Type 5 deleted [(10.1.101.11, 239.1.1.1), nh 0.0.0.0] rd:1:1 send:1
*Mar 27 12:12:11.115: MVPN: Received BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] Ten=19, nexthop: UNK
*Mar 27 12:12:11.115: MVPN: Received BGP withdraw for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route Type
*Mar 27 12:13:00.430: MVPN: Received Tocal route update for (10.1.101.11, 239.1.1.1) with RD: 1:1, Rout
*Mar 27 12:13:00.431: MVPN: Route Type 5 added [(10.1.101.11, 239.1.1.1), nh 0.0.0.0] rd:1:1 send:1
*Mar 27 12:13:00.431: MVPN: RP 10.2.255.255 updated in newly created route

*Mar 27 12:13:00.431: MVPN: Sending BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] 1en=19, nh 0.0.0.0, O
*Mar 27 12:13:00.431: MVPN: Received BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] Tlen=19, nexthop: UNK
*Mar 27 12:13:00.431: MVPN: Received BGP withdraw for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route Type
*Mar 27 12:13:17.151:

MVPN( green[ AF_I Pv4]):

<- -

*Mar 27 12:13:17.151:

Noti fy NVE about

MVPN: Recei ved | oca

Successfully notified nve fordatandt adjacency create 239.1.2.0

creating DATA MDT

updat e <104: 0x00: 0>(172. 16.254.3, 239.1.2.0) next_hop:0.0.0.0 router_id:172. 16. 255.



*Mar

MVPN:

*Mar

27 12:13:17.151:

LSM AD route added [(10.1.101.11,239.1.1.1) : <104: 0x00: 0>(172. 16. 254.3, 239.1.2.0)] orig: 172. 16.

27 12:13:17.151:

MVPN(green[ AF_I Pv4]): Sendi ng VXLAN BGP AD prefix=[3:172.16.255.3 1:1 : (10.1.101.11,239.1.1.1)] |en=23,

*Mar

27 12:13:17.151:

MVPN(green[ AF_IPv4]): Oiginate VXxLAN BGP AD rt: 3

*Mar

27 12:13:17.151:

MVPN(green[ AF_I Pv4]): VXLAN MDT-Data, node added for (10.1.101.11,239.1.1.1) MDT: 239.1.2.0

Leaf-01#

ZEAROVTEP

<#root>

Leaf#

debug nvpn

<snip>

*Mar 27 12:27:54.920: MVPN: Received BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] Ten=19, nexthop: 172
*Mar 27 12:27:54.920: MVPN: Received BGP route update for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route
*Mar 27 12:27:54.920: MVPN: Route Type 5 found [(10.1.101.11, 239.1.1.1), nh 172.16.255.3]rd:1:1 send:0
*Mar 27 12:27:54.920: MVPN: Received BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] Ten=19, nexthop: UNK
*Mar 27 12:27:54.920: MVPN: Received BGP withdraw for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route Type
*Mar 27 12:27:54.920: MVPN: Route Type 5 deleted [(10.1.101.11, 239.1.1.1), nh 172.16.255.3] rd:1:1 sen

*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar
*Mar

MVPN:

*Mar

MVPN:

*Mar

27 12:28:27.648: MVPN: Received BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] Ten=19, nexthop: UNK
27 12:28:27.657: MVPN: Received BGP withdraw for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route Type
27 12:28:44.235: MVPN: Received BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] Ten=19, nexthop: 172
27 12:28:44.235: MVPN: Received BGP route update for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route
27 12:28:44.235: MVPN: Route Type 5 added [(10.1.101.11, 239.1.1.1), nh 172.16.255.3] rd:1:1 send:
27 12:29:00.956: MVPN: Received BGP prefix=[3:172.16.255.3 1:1 : (10.1.101.11,239.1.1.1)] Ten=23,
27 12:29:00.956: MVPN: Received BGP prefix=[3:172.16.255.3 1:1 : (10.1.101.11,239.1.1.1)] Ten=23,
27 12:29:00.956:

Recei ved BGP update <104: 0x00: 50901>(172. 16. 254. 3, 239.1.2.0) next_hop: 172.16.255.3 router_id: 172.

27 12:29:00.956:

LSM AD route added [(10.1.101.11,239.1.1.1) : <104:0x00:50901>(172.16.254.3, 239.1.2.0)] orig:172

27 12:29:00.957:

MVPN( green[ AF_I Pv4]): Activating PE (172.16.255.3, 1:1) ad route refcnt:1 control plane refcnt: O

*Mar

27 12:29:00.958:



MVPN(green[ AF_I Pv4]): Successfully notified datandt group for NVE (239.1.2.0, TRUE, FALSE)

*Mar 27 12:29:00.958: MVPN: Received BGP update <104:0x00:50901>(172.16.254.3, 239.1.2.0) next_hop:172.
Leaf-03#

NSTLTI—RK

RKREOIIILFF Y ARY—RA

RLFE+ANTO—AEELEVERZAXDHIC, ARPEILFF Y ANGEOBREZERIDENEETT

BE, RANSTIOTATEBI>TRT 74V VZEBETRE, BEOY—AKREFIEIC &> TARPL
EU, ILFEYANEERDBE. BERANNZ 71V IDEFEZRHBL. FHROL2T L —2 HEE
DRINFFYARNRNTZ 74V D ZREITDAREEN BV ET,

ARPHTIE, RD2DNDEHA S, TRMEEICHEVWTEERREZRZLET,

—ARNKRYTII—2TO "EEELKE FIYIICKY, FIBAPINRUOHENET, DAPIE
RIMICEL TVET, VILFFYAREETICRITBARPHAET L TVWEVES., EETICKI
BREEFTHY, BEFEEHREOTFTIY JREFALSEZERLET,

2.V —A#HlE. EVPN7 77U Y ORDODEVPNRT-2OT7 RINZA XX N ERNUH—LET, S

AMN=IENEZODEVPNIL—RE, EETXTADORPFI—MELTERAEZNET, LEN DT, &

. (SSG)IVRUDRPFIFEDONWEEBA, CDFE. RPFANULLOEXTH D, KV EAKWT
A)#RBL%/Z# LENRTVWET,

ARPHfERE N, EETHAEVPNTI 77V Y VRNTEIEMRETHD L ZERALTLIEEL,

ZTOHDKEILDT/INY T

cntv>a>Tlk, TRMOBEDYY 5 FICRIDAEMENHBIMOT/NY TERLET

« debug mvpn ( TXTOMVPNAR K, BlELTEFUA2ESER)

+ debug ip|ipv6 pim <vrf> (PIMZ’ORNJLT 9T 1ET 1)

+ debug ip mrib <vrf> trans ( MRIB, 75> ¥ JPIMZ# )

« debug ip mfib <vrf> pak|ps|fs(/\7 ¥ RNE&iE| T7ORARAYFUT | T7AN R4 Y F2 )

T7UY ONDREEREZER

BRICKE>TR, REREZEAOVTIAKLZEEEN, 777U Y UVIEPA S1DLEOLIKY 7
ENBYET,




ChFBEWERRERFATTN. EQEVPNIL—RNRATHVRIZEZETSEH., BRPEOTOEAN LD —/N
HIDNEEELXT,

s RERNFTTFTVYVOABIIHZEE,. ANVIEPREZERTREALSPIMRA/N—&N L TES
75% L —/N\VTEPICEAELE T, VRIFE, CORATBEICEENTVET,

« Receiver’ 7 7 7Y ONICHBBEE. SMIEPIM join IGMPZNL TIThhE T, PIMjoinD1EH
ICERAEhET,

eBGPYILFAS (ANA A SANA> ) RO

RRODICL 2T, BGPAEFMBRERDAS/ 77 TV Y VICAETIRBEN HIBENHYVET,
BGPOY hO—IILT7L—BEHWIURRL., NILFFYARBELKROZIETIC, HFAIMWEBITSA

« ZhlE, TFT7 A BNDeBGPT RNZA XX NERTHZI0WAREATT,

« BGP7 Y7 F—RNOEBENRRTIAVN-— I ARBAIRKB2EEN $ 256G, TV
EIBL5ICeBGPT RNEZAAXY NERZEEMTEET,

s CORAN—DOFMIIOVWTR, COREO "I 7LUAL €932 0 "BGPREHA

o

eBGP inter-aslC FBMOIN > RAMBETT,

MVPN7 RLAZ7 7 IUJ)—hKCinterr-as¥—7J—RZEHAL T, BGPERZ AT AAS)RAZHBAETT

<#root>
Border-Leaf(config-vrf-af)#

nmdt aut o- di scovery vxlan inter-as

TIL2VNIZERAL 2N RILOEF (PIMERRETOFHRAZ Y 7))

FHR#® & T HOVTEPICVNIN ZIE T %154 . FHRA RegisterREEDEE I 2 AEEMEN BV £ T

chiE, PIMLP AR N RILDEETIPHFAnyCastS — R I I AL THBD 12O TY, IPEEBDT/VNA R
PMLY AR ZZELTE, EOVIEPA LD AREFILEZEFEITZEYBEVIEPTHA L EDHVREA.

PIME& > ZI)LIL— b OREE

(Leaf-01)C NiFEEOFHRT T, BEX Y E—TERPICEELET,

<ttroot>

Leaf - 01#sh ip pimvrf green tunnel




Tunnel5*
Type : PIM Encap
RP : 10.2.255.255

Source : 10.1.101.1 <-- Source of Register Tunne

State : UP
Last event : Created (00:33:28)

(Leaf-03):Z OVTEP ( KT ZDMDVTEP ) (Zld, FHRERIUSVIB KTIPT RLAAEENTVS A

<#root>
Leaf - 03#sh ip pimvrf green tunne

Tunnel4
Type : PIM Encap
RP : 10.2.255.255

Source : 10.1.101.1 <-- Source of Register Tunne

State : UP
Last event : Created (00:11:53)

(Leaf-01):FHRIX Register® & XIC& V) £F ( RPAH Sregister-stopZ2Z{ELEFEA ) o

<#root>
Leaf-01#
show ip nroute vrf green 226.1.1.1 10.1.101.11

(10.1.101.11, 226.1.1.1), 02:02:19/00:02:22, flags: PFT
Incoming interface: Vlanl01l, RPF nbr 10.1.101.11,

Regi stering <-- Leaf-01 is stuck in register state

Outgoing interface Tist: Null

(Leaf-02) CNIFRPT T, < MiFE. RPIFFHRER UAnyCast IPEFTE T 2 28, register-stopZ B & (C

RPIZI2vniA <, 02D F L E3DDvteplZ2vniAEVWiHEE, RPICIFIEL WTEPEIRIRT 2 HEN 7
RO IEVTEPICIEEE N2 AN H Y T,

<#troot>
Leaf-02#

sh ip route vrf green 10.1.101.1




Routing Table: green
Routing entry for 10.1.101.1/32

Known vi a "connect ed"
, distance 0, metric 0 (connected)

Routing Descriptor Blocks:

directly connected, via Vlanl0l <-- Leaf-02 sees |IP as Connected, and sends the Register-stop to itself

Route metric is 0, traffic share count is 1

(Leaf-02):RPDF/NY T2, RPIZZ®J)L— kA Connected Locale U TEREE N TVWAHBEN R RS h3

<#froot>
Leaf-02#

debug ip pimvrf green 226.1.1.1

PIM debugging 1is on
*May 26 17:33:15.797: PIM(2)[green]:

Recei ved v2 Register on VIan901 from 10.1.101.1 <-- Received from Leaf-01 with Source of 10.1.101.1

*May 26 17:33:15.797: PIM(2)[green]:

Send v2 Register-Stop to 10.1.101.1 for 10.1.101.11, group 226.1.1.1 <-- Sending Register-stop to FHR

*May 26 17:33:15.797: PIM(2)[green]:

Recei ved v2 Register-Stop on VIan101 from 10. 2. 255. 255 <-- Leaf-02 receives its own Register-stop as th

*May 26 17:33:15.797: PIM(2)[green]:

for source 10.1.101.11, group 226.1.1.1 <-- S,Gthe Stop is for

*May 26 17:33:15.797: PIM(2)[green]:

Clear Registering flag to 10.2.255.255 for (10.1.101.11/32, 226.1.1.1) <-- Done with Register event

*May 26 17:33:17.801: PIM(2)[green]:

Recei ved v2 Register on VIan901 from 10.1.101.1 <-- Another Register messages from Leaf-01 and the even

*May 26 17:33:17.801: PIM(2)[green]: Send v2 Register-Stop to 10.1.101.1 for 10.1.101.11, group 226.1.:
*May 26 17:33:17.802: PIM(2)[green]: Received v2 Register-Stop on V1anl01l from 10.2.255.255

*May 26 17:33:17.802: PIM(2)[green]: for source 10.1.101.11, group 226.1.1.1

*May 26 17:33:17.802: PIM(2)[green]: Clear Registering flag to 10.2.255.255 for (10.1.101.11/32, 226.1.
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<f#froot>
Leaf-01#

sh run int o 901

interface Loopback901

vrf forwarding green <-- Loopback is in the Tenant VRF

ip address 10.1.255.1
255.255.255.255

<-- IPis unique to the VTEP

ip pim sparse-mode

Leaf-02(config)#

ip pimvrf green register-source | oopback 901 <-- force the Register Source to use the Loopback

Leaf-01#

sh ip pimvrf green tunne

Tunnel5

Type : PIM Encap <-- Regi ster Encapsul ation tunne

RP : 10.2.255. 255 <-- RPIP is the Tunnel destination

Source : 10.1.255.1 <-- Loopback 901 is the Tunnel source

State : UP
Last event : Created (02:45:58)

Leaf-02#

show bgp | 2vpn evpn all | beg 10.1.255.1

*>q
[ 5]
[1:1][0][32]

[10. 1. 255. 1]
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