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* Sup wdysu ubyle NVE Loluwbo Ideulisy Idos we ldog 0 gdsol po BGP.

<#froot>
Leaf-01#

sh nve peers

Interface VNI Type Peer-IP

nvel 50901 L3CP 172.16.254.4

with Leaf 02

nvel 50901 L3CP 172.16.254.4

Leaf-02#

sh nve peers

Interface VNI Type Peer-IP

nvel 50901 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

state flags UP time

uP A -/4 01:54:11 <-- | Pv4 peering

upP AIM6 17:48:36 <-- | Pv6 peering with Le

state flags UP time

uP A -14 01:55:44 <-- | Pv4 peering with Le



nvel 50901 L3CP 172.16.254.3 10b3. d56a.8fc8 50901 uP AM6 17:56:19 <-- |Pv6 peering with Le

IJe288 eu slzos RPF B VRF IJpumaiz)
Bl Jlyw 030 1Jglzosd os LS 9lzod ié)d €s,y L3VNI SVI. w|y, BGP JI ~§Ou3'Ji_9qu6 MVPN o9¢-7.
s 1o Il oo o3l Shosele e 1o 0uld pl pu ILo3h pe Weubdsd 1o 1o seed 1Jb)sd

IJs 1Jeuos, Bho lo Jsuw IJ L3VNLL

<ttroot>
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 L3VNI 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

lJozdd pu luwedsle puwess Idopdpe Vs Idow IJpogs> J BGP

o suweise MDT IJesls-bgp: sede 1Jizosé wluwessle BGP MVPN 1Juse 5/6/7 Joygesdsd
luvhé (pSlod Huwlisd PIM) :

+ sptonly: ogde 1JIes Iuwlouss Ilupldss 1zols uluwesle luvzl, SPT il s
wsobss AnyCast RP. Lol o JJ VTEP o5 RP 1o MVPN 098-6 lweg pde o).

<#froot>

Leaf-01

!

vrf definition green

rd 1:1

!

address-family ipv4

mdt auto-discovery vxlan



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

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

IJozd8 pu preses MDT

per9€6 MDT ol ,J6 pg JJ Iduwsubissole 2 o 030 os preses IJudd 1debes IJos sope
CUPPSU pee9es TRM Wsol.

o> po 1 p2e988 MDT o028 wubdd Lozse 8 2low IJpuos)
* 1J9lgod 1Usl)s6 Jpgpses MDT os IJluwezle PU Zloe 1dpuos,
* 1Jglzos Iuol>,0 Jpezesss MDT os 1Jglzos IUlwlyuso

288 po LoEs puwl, MDT s MRIB/MFIB

<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 |loca

Outgoing interface list:

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

IJozdd pu beldle Lodzs 19)8 01: pde$s Jezeses MDT

<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
W):

<-- Leaf-01 the Source (NullO0)



HW Handle:139738317079128 Flags:A
Number of OIF: 2
Flags: Ox4

Pkts : 71 <-- packets that used this adjacency (simlar to nfib conmand, but shown at the FEI

OIF Details:

Null O A

<-- The incoming 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

Handle: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




S2dY PU wped preses MDT wuvdd Lozse eds elue ldpuwedod

* 1J9lzod 1J9lys6 Jpzeses MDT os 9lzoé RPF IUglisss [Js IUluwesgle pu gluow lJpeuos)
* 1Jglzos IJol>,0 Jpgeses MDT os 9lzos w8 § Encap/Decap

c2dd pu Los pusly MDT s MRIB/MFIB

<tfroot>
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 ip nfib 239.1.1.1 172.16.254.3

Def aul t <-- G obal 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 gabit Et hernet1/0/2 Flags: A <-- Accept via Underlay (G obal) interface

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



Pkts: 0/0/1 Rate: 0 pps

U288 e beldle oes 1J9,8 02:pJ2.96 Jezeses MDT

<#root>

Leaf-02#

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

vrf O

(
172.16.254.3, 239.1.1.1/32

)
<-- vrf 0 = global for this MOT 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: Ox4

Pkts : 1585 <-- packets that used this adjacency (simlar to nfib conmand, 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 MDT packets fromthis interface

Htm: Ox7fb0d0f1f388 Si: 0x7fb0d0f1ldc08 Di: 0x7fb0d0ed0438 Rep_ri: 0x7fb0d0ed07a8

Rl details <-- Rewrite Index is used for VxLAN decapsul ati on

HandTe: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 OxE803

ASIC#:0 RI:59395
Rewrite_type:
AL_RRM_REWRITE_L2_PAYLOAD_

| PV4_EVPN_DECAP

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

lJuvsuls9 1. AnyCast RP (iu:'ual_) SPT wb) IJlosly llog sldusbuw pu
w9999 IUlue,ue (IP)

O 03l IJgog: ould RP p9z9> eJs JJ VTEP. Jl © 99 «y9w999Jle VTEP 030 wpjlewsd
IJeuolb) Idos wp lJogy edsol o) MSDP 9Jl w9z> ivgyo puve,Jds. 9uadl pu 3JY.
Suvesp 9,08 MDT pedyple BGP Jlouile Iuvzl, SPT JJud Ipogss B@b. suwps o3l
Isog wldoubd Jsuoe SPT B@b g 9 og AnyCast-RP IUpgje. Wi o3l IUsog: sdsw JJ
VTEP 09 PIM RP. 9093l sep l§eble Jiuzys (G) bs JJ p9de pu VTEP IJpzds udwo. I
2126 10 Lwld 900l (.9) Is MVPN RT-6 ¢ lJwiuss.

lLuwe IUotbsbs Jduvodo



Spine-01 Spine-02
172.16.255.1 172.16.255.2

Lo255
RP:10.2.255.255
RPv6:FC00:2:255::255

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

(4.4 RPv6:FC00:2:255::255
/2

4.4
Gt

166
TalioM

Leaf-01 Leaf-02

Leaf-03

172.16.255.3 172.16.255.4 172.16.255.6
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

J o3l IJs o o B Il lusle punble 3 BGP:

1. EVPN route-type 2. swpg 03l Juglb 1Jso9d I,Jié)s lJos ceole lds logsle puwl) C-
Multicast (MVPN type6/7) 0,6 I¢,s 1Js PE IJluods: wbdl@ luwes,ls C-multicast
IJpoluve J RT 206 Spd 1o suwess ldeouis PE auwl, C-Multicast (RFC 6514 1.1.3)
[RFCB514]. sewps luwegsle peyd Bisé IJpg,s (VRI) 03l s 11, "mdt overlay use-bgp"
vrf.

2. puwly MVPN-IJugg 5. 03l 09 w9 wo 1Jp9z9> s MVPN: 909 IJledlu IJpe9u9,
Jeuosilpeesesd oo 1dpogss

3. puwly MVPN-IJoog 7. sop luueisle Ipgdsple po buds IGMP iy MLD 900 EVPN 1Jose
2 Jlouble su0J 0sg BGP o3l 1Uuse 7 s8¢ ¢J6 IJ MRIB OIF gJs 1Jpuos).

pelbbdole EVPN 1Josg 2:

1. puoy o IJpoess Idpouod puliné §iq§ g Mloesoe.

2. 50288 FHR (05, VTEP) pu weley ARP (I ND) 9 CEF (599 lo Idpuos) poued
plui)6).

3. 8890 FHR Uluuile wease BGP o0 IJuse 2 EVPN

pulbdole MVPN 1Jg9g-5:

1. 0p 2d pobde ldlogald Ideol i, Jdeuoo)
2. 16 RP peds: suldelds vy FHR suved Juduwo
3. w90 FHR Clouble opase MVPN 1Josg 5 BGP

pelbdole MVPN 1Jose 7:



1. 1Jb¢ld EVPN IJusg 2 £929> (plodse Jlouile IJpuwl, C-Multicast IJgsg 7 pg VRIIJ oz sz
Sbuwld pu ldp oo, VTEP)

2. 1J1>¢lJ MVPN Type-5 929> (plodow JeJ 39z lJpues/lJpze9es 1Jpesd, Jlouold SPT)

3. 0p wdds ©lS) £529.56 IGMP Ig MLD 9egldzwo wsluubs VTEP J LHR

4. 9lz06 LHR VTEP RPF o.s 9lz0é Fabric L3VNI

p b, gus Idpgyz LHR VTEP PIM szl pu Idpunl) wzs Idpuos). Sew I Seg> PIM ol
s RIB Y9y L3VNI Jglzos [elss wozso Idpuwl) Ideduws (RPF). I3l e sop odssy
L3VNI cuvdd wogse: Bluo pelbd: 9odsl. Jl szlad VTEP luuile jolo BGP oo IJuge 7.

IJozdd po puwble BGP EVPN ¢ MVPN

>89 Leaf-01: IJ EVPN ¢9e-2 ¢J o

<ffroot>

#H## | Pv4 ###

Leaf-01#

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

...or 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][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, 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 <-- Wf and VWXLAN 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

#H## | Pv6 ###
Leaf-01#
sh bgp | 2vpn evpn all route-type 2 0 FACFE24334C1 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] [ FCO0: 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 VRl 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 <-- L3VNI 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

2B pu lJog, eds ARP/IPYG 9EVPN oy ¢l ouozse lgble £,00 ARPIND. &p sop
logble vog 1dpuwb 2 9L wldo

<ffroot>

#H## | 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 <-- Miulticast Source ARP

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

<-- BGP Triggered Type-2 creation

*Dec 17 17:00:06.481:

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

*Dec 17 17:00:06.481:

BGP(10): update nodified for [2]

[172.16.254.3:101]1[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][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] [FACFE24334C5][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 FCO00: 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 Rcvd 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]

[ FCOO0: 1: 101::11]/42

Mar 23 14:11:57.474: BGP(10): 172.16.255.1 NEXT_HOP set to vxlan local 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

>388w Leaf-02: p o3, bysd wse 2 sIsu edpe Is BGP eds IJpuweded 2low

<{froot>

#H## | Pv4 ###

Leaf-02#

sh bgp |2vpn evpn all | b 10.1.101.11

[2]



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

<-- Renote 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

#H## | Pv6 ###

Leaf-02#



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

* i [2][172.16.254.3:101]1[0] [48] [FACFE24334C1][128][FC00:1:101::11]/36
172.16.254.3 0 100 07

* > 172.16. 254. 3 0 100 07 <-- | P of LeafOl 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] [ FCO0: 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

MVPN VRF: 172.16. 255. 3: 2
ENCAP: 8

Rout er MAC: 10B3. D56A. 8FC8



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

>99w Leaf-02: p05) bysd uwe 5 sedp Vs BGP gds puweded VTEP Leaf-02

<{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)

<-- LoopbackO 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: 0O
Updated on Dec 15 2020 16:54:53 UTC

#H## | Pv6 ###

Leaf-02#

sh bgp ipv6 nvpn all route-type 5 FCO00:1:101::11 FF06:1::1

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

sh bgp i pv6 nvpn detail [5][1:1][FC00: 1:101:: 11][ FF06: 1::1]/42
BGP routing table entry for

[5]

[1:1]

[ FCOO0: 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)

<-- LoopbackO of Leaf-01

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

Originator: 172.16.255.3

, Cluster 1list: 172.16.255.2



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

99w Leaf-02: lzolz lJs pedople BGP oy 9,95-01 o sedd 1Juse-7. Idpclbdo IJuoliss o9
IGMP Iy MLD pgldzs wdis) €02986 lu sodé VTEP ould puuede poce.

<ffroot>

#H## | Pv4 ###

Leaf-02#

sh ip i gnp 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

### | Pv6 ###

Leaf-02#

sh ipve md vrf green groups detai

I nterface: VI an102 <-- Join on Vlan 102
G oup: FF06:1::1 <-- Group 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-Iocal address

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

Leaf-02#

sh i pv6 neighbors vrf green
| Pv6 Address

Age Link-Tayer Addr State Interface
FE80: : 46D3: CAFF: FE28: 6CCl
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
02
FF06:1::1
n d
v2
G 1/0/10 <-- Receiver joined on G 1/0/10

b8 pu louile wuopse i2lble MVPN show route-type 7 £ 9,09J <@y £L2956 IGMP/MLD
suwsw EVPN Type-2 9 Type-5 1Jpbdsvse puvwdl.

<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: Ten left =0
*Dec 14 19:41:57.645: BGP[14] MVPN umh Tookup: 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 |ocal 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,

### | Pv6 ###

Leaf-02#

debug bgp i pv6 nmvpn 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 Ten 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:

gr oup=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: len 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 Tookup: 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] [ FCOO: 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,

s Leaf-01: 1 MVPN ¢9e-7 suwede po Leaf-02

<tfroot>

### | 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]1[172. 16. 254. 3: 101]

[65001]1[10.1.101.11/32]1[226.1.1.1/32]1/22, 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 Tist: 172.16.255.2
rx pathid: 0, tx pathid: 0
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][ FCOO0: 1:101:: 11][ FFO6: 1:: 1]/ 46

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

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

MWPNV6- 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 Community: RT:172.16.255.3:2 <-- The VRl derived from EVPN Type-2 and added to the MI

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

IJozdd pu Leaf-01: wbo, wuoese lgble MVPN g9 1dpuwly 7 1U3s wp luvedlpo pe p9zo VRI
lJ¢glue « MVPN

<#root>

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

rcvd UPDATE w attr: nexthop 172.16.255. 4

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

ext ended comunity 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][226.1.1.1/32]/22

<-- Received MVPN 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][65001][10.1.101.11/32][226.1.1.1/32]/22

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

oeldd pu Leaf-02: szw9s zo9d BGP IJJlpd gJds Leaf-01 EVPN Type-2 9 MVPN Type-5.
9lJu9g-7 1U3s wp lugulye w9luuls zolj IUluwe §old Leaf-02

<ffroot>

#H## | Pv4 ###

Leaf-02#

sh bgp | 2vpn evpn all | b 10.1.101.11

:‘:-i
[2]
[172.16.254.3:101][0] [48] [FACFE24334C5][32][10.1.101.11]/24

<-- Renote VTEP route-type 2

172.16.254.3 0 100 07
*>i 172. 16. 254. 3 0 100 0?2 <-- | P of Leaf01 Lol
Leaf-02#
sh bgp i pv4 nvpn al
Network Next Hop Metric LocPrf Weight Path

Rout e Di stinguisher: 1:1

(default for vrf green)

<-- default RD for vrf green

r

*>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

*>1q

[5][1: 1] [ FCOO: 1: 101:: 11] [ FFO6: 1: : 1]

MVPN RD sent from Source Leaf-0]

| P of Leaf-01 Lol



/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

IJozdd po Loldes pzeses TRM-01 (FHR)

07

<- -

MVPN RD sent from Source Leaf-(

23 pu wI9su presele MDT 9 TRM wuvdd Lozse eds eluw IUpuos).

o 1Jslz06 191,56 Jpzeses TRM o5 SVI IJpdeuu6 o VRF IUg psd
o 1Jslzo6 IJ_ol>,6 Jezeses TRM os L3VNI SVI

IJozdd po Lolzs - 01: pzeses TRM MRIB/MFIB

<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 Vlanl101 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: FE80:: F6CF: E2FF: FE43: 34C1 <-- link | ocal address of Source



Immediate Outgoing interface list:

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

<-- OF is VxLAN L3VN

Leaf-01#

sh ipvée 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

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

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

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

lJozdd pu uoW926-01: pze9ss TRM s FED

<tfroot>

### | 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 : Ox7f175cc08578
SI Handler : Ox7f175cc06eal8
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

Vlanl01 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 L3VN interface

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

séée Leaf-01: 1Jozls) Lozse

<{froot>

#H## | 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 O0x7f175ccd8c38 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)

#H## | Pv6 ###

Leaf-01#

dst_mac

si_hdl

ri_hdl



sh platformsoftware fed switch active ipv6 adj
I PV6 Adj entries

dest if_name
adj id

Last-modified

239.1.1.1

nvel. VNI 50901
4500.0000.0000 Ox7fba88cf9fc8 O0Ox7fba88cfa248 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)

IJozdd po w026 pzesesd TRM-02 (LHR)

dst_mac

si_hdl

©288 pU wIdIsu peesele MDT 9 TRM wuvdd uorse eds eluw ldeuve o d.

o 1Jslz06 1Us1)56 Jpzpe9es TRM o5 SVI I e,culos o L3VNI
o 1Jslz06 10136 Jezeses TRM os SVI IUg psd 25& wpe peldzs lousele IGMP.

IJe2dd po L0 B26-02: auuly TRM (puwly Idoe Idpogss Jdpuwelz ) bs MRIB/MFIB

<tfroot>

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

Incom ng interface: W an901, RPF nbr 172.16.254.3

Outgoing interface Tist:
VI an102,
Forward/Sparse, 00:26:03/00:03:10

<-- Client Receiver MVl an

<-- Via L3WN,

RPF to Leaf-01

ri_hdl



Leaf-02#

sh ip nfib vrf green 226.1.1.1 10.1.101.11

VRF green <--- The 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: 39013/0/126/0, Oher: 0/0/0 <-- Hardware counters indicate the entry is operating in
VI an901, VXLAN Decap Fl ags: A <-- L3VNl Accept and decapsul ate from VxLAN
VI an102 Flags: F NS <-- Forward to the Tenant VI an

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

lJozdd pu LoW926-02: pze9ss TRM s FED

<#froot>

#H## | 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: {Svl}

RPF interface: VI an901

(60)):
SV <-- RPF interface = L3VNI SVI VI an901

HW Handle:140397391947768 Flags:A {Remote}
Number of OIF: 2
Flags: Ox4

Pkts : 39387 <-- packets that used this adjacency (simlar to nfib conmand, 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 Renote EVPN next hop

(Adj: Oxf80003cl ) <-- Adj for vlan 901(show plat soft fed sw active ipv4 adj)

Htm: Ox7fb0dOedfb48 Si: 0x7fb0d0ee9158 Di: O0x7fb0dOeca8f8 Rep_ri: 0x7fb0d0ef2b98

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

Handle:0x7fb0d0eca8f8 Res-Type:ASIC_RSC_DI Res-Switch-Num:255 Asic-Num:255 Feature-ID:AL_FID_L3_MULTICA
priv_ri/priv_si Handle:(nil1) 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 ipvé nfib vrf green FF06:1::1/128 FCOO0: 1: 101:: 11 det ai
MROUTE ENTRY

vrf 2

(fc00:1:101::11, ff06:1::1/128)
HW Handle: 139852137577736 Flags: {Svl1}

RPF interface: VIan901
(62)): SVI

<-- RPF to Source L3VNl SvI 901

HW Hand1e: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: Ox7f31dcfee238 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:(ni1) 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 ASICO



>99w Leaf-02:Packet capture swos ghzs mdt 088 pze9esd p& jwIu 2HIs )9 dlgds

<#froot>
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 1limit pps 1000

### | Pv4 ###

Leaf-02#

sh non capture 1 buffer detail ed

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 Protoco

, Src Port: 65287,

Dst Port: 4789 <-- VxLAN UDP port 4789

Virtual eXtensible Local Area Network

Flags: 0x0800,

VXLAN Network D (VNI)



Group Policy ID: O

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

(0x0800)

<-- I 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 = Explicit 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)

o
Il

GBP Extension: Not defined
= Don't Learn: False

o -
|

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...>

I wsoliss 2: PIM SSM (s 1o osé

B o3l IJsuoe Jl s9z3 RP W IJeguivss: 9l sop luwegsle ks oo MVPN IJgoe 5 19 IJuge 7
(suwepy wusésd Under JPIM ASM). s SSM. s uwd Idpuvedud 9 IGMPY3 S.G sodlés
w29 IJ LHR VTEP. sugzj 03l VTEP Lze RPF JJpuos) B IJ RIB. |6 g, L3VNI SVI sdgy I 1
RPF $Lu: IJ LHR VTEP s, ud MVPN RT-7 |Js IJ FHR VTEP 1Jss suwede 988w 03l byss.
w85 3J9 s89p VTEP Lledlo PIM Ul_olds L3VNI SVI Jslzos 1oy, JJpuwly po SG.

S92z 031 IUBuwe 1J9,98 g0 IJuwsobiss 1. 9d1 sush [Js 1dgbsle sldipwldse odywol [JI
O lduwsolss 1.

* Jlze gsle 1Jozdd souoese Uigble Juy9e9dsd BGP § PIMey IJuwsoliss 10 ol Jiu
gpJdsle BGP 9 PIM os o wol

lLwe Idotbsbs Jduveodo



Spine-01 Spine-02
172.16.255.1 172.16.255.2

3.3
GitoM

GitioM

Leaf-01
172.16.255.3

Leaf-02
172.16.255.4

172.16.255.6

Gi1/of0

G2/

SRC

RCV
Vian101: Vian102:
10.1.101.11 10.1.102.12
FC00:1:101::11 FC00:1:102::12

J o3l ldoog: uog B Idlgeul, lusle puwuly BGP 030 9l o9 Jol
eJIw vl puo>y VTEP

* puwl EVPN-IJuge 2. suwese Jdewesd eds pedsele 1w Idlebs sldyée 1> (VRI)
JJpuo3 95,018 1Js puwly C-Multicast (MVPN 1Jo9e-7) gus luuoele VIEP |Js gy
STP.

op lUlousle wluubs: |Jeuuede VTEP

o puwhy MVPN-IJGOE 7. sop luvessle ldpedssle a0 bods IGMP iy MLD 9e EVPN 1Jose
2 Jlousle 95,0J wog BGP o3l Iuse 7 >8g #J6 IJ MRIB OIF £Js 1Jpu05,.

pebbdole EVPN 1Jusg 2:

1. 55288 FHR (pu03) VTEP) ou wels) ARP (Is ND) 5 CEF (s895 Iu Idpuss) poued
Pl o).
2. 8890 FHR Closle wzase BGP oo IJuge 2 EVPN

pebdole MVPN IUgse 7:

1. 111 EVPN 1J0sg 2 09295 (plodse Jlousle Ideuwl, C-Multicast IJosg 7 oe VRI IULozsz
buwld pu ldp oo, VTEP)
2. zol3 Il weduld VTEP: wp lowedle odis) IJgu09.56 1ezss [dpuosy J IGMPY3



9peldzeo usluwbs VTEP IglLo o LHR
3. 9lz06 LHR VTEP RPF o 9lz06 Fabric L3VNI

clJouwes Jodl Iy og ould wdssu puold pbdse £Js wy9esdsd VTEP IJgl o o LHR
Jouoesy ubld SSM: 9peldzs wdbs,) eu2956 IGMPV3

oJ9su LOB26-03: wessy puveede IGMP |Js Iluosh 3 e SVIHUELo wldpuwelz,

<tfroot>

interface WVl 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

U288 pu Lo 926-03: wp wessu puwegde IGMP eds 1Uluosl 3

<#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 VTIEP

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

opdse Leaf-03: olbol§ SSM IJebdye J VRF IJp iz,

<#root>
Leaf-03(config)#

ip pimvrf green ssm



default

Use 232/8 group range for SSM

range

ACL for group range

to be used for SSM

<-- Set to the nornally defined SSM range

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

ye odese: Jl odse peesele SSM Clugble puwl, *G. Bl Juo w)s G Jdpzesgs: Sozdd
pu ot IJodysy IUglue wd J SSM.

IJozdd pu wuvdund Iizsle IJpbdsws Josl IJuusolyss

Source

PEEmEmEmm—-——————==

Leaf1

-

I

Leaf2

Leaf3

Receiver

‘L___jil

™

3. Leaf1 receives and installs MVPN RT-7
Leaf1 creates S,G
L3VNI SVI is added as forward interface for S,G

4. 8,G data traffic

b
>

2. Leaf2 send MVPN RT-7 to

Leaf1

5. Leaf1 forwards data traffic

w

1. (8,G) IGMP Join
(S,G) created Leaf3

O -

IJgbgs 0 EVPN (terminal-03): w288 oo 929> wisisé EVPN spde J BGP IUges, £Js ped

Bi56 1Jp9s (VRI) 1Jss Lusop luwegslpo s MVPN 1Juge 7.

<#root>

Leaf-03#

sh bgp | 2vpn evpn al




BGP table version 1is 16, local router ID is 172.16.255.6

Status codes: s
r
X
t
Origin codes: i

RPKI validation

Network

*

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,
secondary path, L long-lived-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)

o

5

[2]

[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 0 ? <-- From Leaf-01
Leaf-03#
sh bgp | 2vpn evpn all route-type 2 0 F4CFE24334Cl1 10.1.101. 11 <--

BGP routing table entry for

[2]

Detailed view of the EVPN type-2 ¢

[172.16.254.3:101][0][48] [FACFE24334C1]1[32][10.1.101.11]1/24, 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 VRI 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

lJ¢lo9é 1 (terminal-03): wpe luwedlp ©8)s) 80,2956 IGMPV3 9s2w9s £Js pues)



<tfroot>
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

Sour cel P
Expires Uptime
Inc Hosts

Exc Hosts

10.1.101.11

00:01:20 00:02:58

0

<-- Source specified in I GW includes one source

lJglbgs 2 (terminal-03): swp ledle wy90999d BGP LoLoJé IUleuold 030 95w p louile 9wl
ol MVPN o0 1Juge 7.



<ffroot>

debug nvpn

debug ip ignp vrf green 226.1.1.1

May 6 17:11:08.500:

| GW(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 <-- | GWv3 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 Vlanl02 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 is 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)
s
[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

lJgbb9é 3 (Leaf-01): o uweded 1J9,80 IJpuos) puwl)y Idywlo MVPN Type-7 soowwo: gughb,
PIM o, ,dse L3VNI OIF

<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 WVl an901/0.0.0.0 to (10.1.101.11, 226.1.1.1), Forward state, by BG® SG Join <-- PIMz¢

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

| J¢logs 4 3 5 (Leaf-01 & Leaf-03): suod IJwes IJpcess 1Js 586 FHR sss0vd o I3elub IJs
9288 LHR. poJeuo ble) IJoedd pu IUuozs 1dpdses oul. spdud Idoedy pu ldoedd

IJodLosds pw o030 1Jisle, B Iduwsulyss 1.

<#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

IJuwsubess 3: wbosd RP sles slgd Idouss (9o IJouvgsd lJpuebe
L_JPCJL:JICJ))

Swwes o3l luwdse wldoubd gds lue Jsuw AnyCast RP 19 9 og RP ¢lzs. B o3l I og.
ould B@b 1p gles Bes IJogUinss. 903l spdu lu wpws Lvgys (*G) Vs IJogubss sy pslde
pE36. S BGP Luwds MVPN RT-6 JJlelo 0 £L2986 (*9) vy IJowss. 131 Jlu RP g
FHR Os eslde ptodds: sop huwld wvedle PIM g0, IJouss. o3l o9 1dagoe IJogivésds
IUIG el os J PIM SM B U g Linss.

e Idotbsbs JJubods

Spine-01 Spine-02
172.16.255.1 172.16.255.2

Leaf-01
172.16.255.3

172.16.255.6

GioMD L0255 Gitfono
RP:10.2.255.255
Gitirt RPv6:FC00:2:255::255 -~

SRC

RCV
Vian101: Vian102:
10.1.101.11 10.1.102.12

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

J o3l ldoog: uog B IJlgeul, lusle puwly BGP 030 9l o9 Jol
eJow vl puo>y VTEP
* puwb EVPN-JOsE 2. suwotse Jdewosd eds pedsple 1we Uiebs sldae 1J)ss (VRI)

JJpuo3) 95521 1Js puwly C-Multicast (MVPN 1Jo9e-7) g0 louoele VTEP IUs Livgys
STP.



o puwly MVPN-IJoog 5. puosy pusly A-D syuwd IJs VTEPs J S.G

op lUlousle w9luubs: RP VTEP

s puwl) EVPN-IJugg 5. suweere Jdeuesd eds pedyple Unicast 9 VRI Jlgwoele RP. J
s9p Iluweele wlogile wog 1dpuwl 20 J3JI sop luwesle IJuse 5.

* puwly MVPN-IJygg 7. 030 05 ol osd yob IGMP + RT VRI 1Jpelg936 o0 1Juse 2 pu
EVPN slde,uwdé IJs IJpuos) VTEP: 905 © 99> luuule MRIB OIF.

op lUlousle woluubs: IJeuuede VTEP

* ol u9ge 6 J MVPN. uog Idpuwl) 1U3s wp logble woluubs Idpeodds VTEP JJluopele
IJs duseys Idpgve,ds *.G (yugys RPT) welo RP. :

* puwl) MVPN-lJuse 7. sop luwegsle I.Jrog_qg,olo pu b 96 IGMP |9 MLD 905 EVPN IJugg
2 Jlouble 9,0d w9g BGP o3l IJygg 7 s>g ¢J8 IJ MRIB OIF gds 1Jpuos,).

pulbdole EVPN IJygg 2:

1. sozdd FHR (0u03, VTEP) pu cels, ARP (Is ND) 9 CEF (s 1o IJpuos, pouod
poluiné).
2. 5§90 FHR Clouile wzsse BGP po IJoge 2 EVPN

pwlbdole EVPN IJygg-5:
1. sop odssu luwasele RP slJledlo gwo s BGP
pubdole MVPN IJyge-5:

B o3l Isuoe: wedu 1986 W 1desde [dpuos) euouwlisd A-D uuvbs Jdpuos) Sk B
2ldo luwosdle odsu Iduinbsu.

1. 09 suvede 6 pr9) eds IU RPF $Lo w9 ldeues). (ouwd IJpuess Idoe |Js FHR)
2. oup luolws 9lzos L3VNI SVI Uglzos |elxs wozsoe JbElJ (S:G) vwsezs Jluuople SG pu
RP Jgje pu gpds6 ouwesd PIM. (swp wowse L3VNI SVI Bs §lises OIF)

pulbdole MVPN IJygg 6:

1. 1o RP g0 Iausly EVPN Type-5 1Jgluo wo lJss seons eds odluosd ledloss
109,09 1Jes 1o izl 991206 1JBwsss9 IUIB el oss (VRI) 1JglLo6 wo.
2. vp odBs luuople IGMP g¢Js LHR IJ3s 938 1Us ouvgsd werse BGP uz9 RP

pelbdole MVPN IJose 7:

1. 1J¢ld EVPN IJuse 2 09295 (plodse Jlugsle IJpuwl,) C-Multicast IJoge 7 pe VRI IJ oz SE
Sbuwld pu ldpuo>, VTEP)

2. 1J¢ld MVPN Type-5 09295 (plodyw Jed oz IJpues)/ldpeeses 1Upw9d, Jioold STP)

3. Wpuwedud VTEP: 0p oJds ©dus) 800956 IGMP segldzco wsluubs VTEP 1J¢l o o
LHR

4. RP VTEP: ©J¥s RP g0 yved o ldpogss: Jpl [P Sew9s &Js puwble EVPN. 9Jo
2ol luwoyeold J SG (sedp ev 1Juse 6)



5. 9lz06 LHR VTEP RPF os 9lzoé Fabric L3VNI

4@ b,®: g0 1Jpgre LHR VTEP PIM s02 86 oo ldpuwly wed IJpuos). sew lu sz PIM o ul)]
WO RIB sJyy L3VNI Uglzos [elxs wozso dpuwl) Ideduus (RPF). I3l dp sop odssu
L3VNI v uvdd Logse: Bluo pebd. 90l Jl s 89, VTEP Cluuile 900U BGP oo IJuse
7.

IJozdd pu wuvdued Iizsle IJpbdsws Josl IJuusolyss

2288 e 1Ugbsle 10Les Jpadds VTEP Jdlouaele pusiss! s Iuizss eubends: e Bp
B0 10 1600, Gisd euwb. 30upes 5304 IJeedd po eldle luuyle BGP. 9 IGMP. s MRIB.

Source Leaf Receiver

{

o
- &

| Iy
a i 1 . _
3. Data traffic r "1 2. Leaf3 send MVPN RT-6 to 1 1.(%.G) IGMP Join
( S a) createl dat I 4. Leaf1 Registers with RP 1 Leaf2 1 ("G)created Leaf3
Loaft : (S.G) created at Leaf2 (RP) : (*,G) created at Leaf2 (RP) :
k d I
I | |
I 5. RP has receiver for (S,G) 1 |
: Leaf2 sends MVPN RT-7 to : RP forwards traffic on *,G tree :
I Leaf1 ’ »
1 |
6. Leaf1 receives and installs MVPN RT-7 1 1
L3VNI SVI added as forward interface for (S,G) 1 |
1 |
N |

L]

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

4
r
I 7. Leaf! now advertises

: Source A-D (MVPN RT-5) for (S.G)
e

4
.

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

1

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

[

o e
- -

Iz bbss EVPN (terminal-03): s e wgdpe EVPN 1Juoe-5 oo RP gJs LHR. o3l pbodye J
IJewodod VIEP io s2J$ MVPN 09e-6 pp)

<#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][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 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 0
Extended Community: RT:1:1 MVPN AS:65001:0.0.0.0

MVPN 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

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

<-- MPN VR

Rout er MAC. 7C21. ODBD. 9548 <-- Leaf-02 RMAC

lJglb9é 1 (terminal-03): wpe wd¥s w¥rs) 2956 IGMP

<tfroot>
Leaf-03#

sh ip ignp snooping groups

Vlan Group Type Version Port List
102 224.0.1.40 igmp v2 Gil/0/10
102 226.1.1.1 i gnp v2 G 1/0/ 10 <-- dient has joined

IJglbgo 2 (terminal-03): [uule MVPN 1Juge 6 sl uwldo [Js RP gluwedleo w9luulos RP (terminal-
02)



<ffroot>

#### 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

...0or you can also use:
Leaf-03#

sh bgp ipv4 nvpn

detai |l [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]1[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 Conmunity: RT:172.16.255.4:2 <-- VRl Ext Conm 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/

...0or 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][10.2.255.255/321[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 fromlLeaf0O3 IPto RP
rx pathid: 0, tx pathid: 0x0

Updated on Jan 14 2021 14:54:29 UTC

IUzbb96 19 2 ouopse lJizble (Leaf-01): &@)s) IGMP. Lz o3, EVPN. slouile MVPN Type-
6

<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 informed by | GW, does an EVPN source | ookup, creates the MV/PN 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

add c-route, type 6

: BGP[15] MVPN:

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

<-- Start creation of Type-6 C nulticast Shared Tree Join

*Feb 1 21:13:19.033

sour ce=10. 2. 255. 255

/4,
<-- RP | oopback255

*Feb 1 21:13:19.033

<- Goup IP

*Feb 1 21:13:19.033

: group=226.1.1.1/4,

next hop=172. 16. 254. 4

<-- d obal Next-Hop

*Feb 1 21:13:19.033:
*Feb 1 21:13:19.033:

MPN umh | ookup:

vrfid 2, source 10

| earned from EVPN VR

len left = 0
BGP[14]

.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 lookup: 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:
*Feb 1 21:13:19.033:
*Feb 1 21:13:19.033:
*Feb 1 21:13:19.033:
*Feb 1 21:13:19.033:
*Feb 1 21:13:19.033:
*Feb 1 21:13:19.033:
*Feb 1 21:13:19.034:
*Feb 1 21:13:19.034:
*Feb 1 21:13:19.034:

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

group=226.1.1.1/4,

nexthop=172.16.254.4,

len Teft = 0

BGP[14] MVPN umh Tookup: vrfid 2, source 10.2.255.255

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

172.16. 255. 1 send UPDATE

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

<-- Advertise to RR



(
172.16.2

55. 1)

IJ¢ 1096 3 9 4 (Leaf-01): pu puldg, FHR: $p LlJozdd pu woeé lesle S.G Create & Register (S.G
Create & Register wzre o §)swl WS vy IJ9Ew)

3. [WOR)

el

i Yo o9 Idoslule ssuyiis S«G Ws VTEP Juble FHR. cubo@ Idpobdole
[Jsol Ws e "puol) ldow [dpoess g8, Idpdoivds” oul.

4. 0 §9p Leaf-01 cowesd Idpuos) IJs RP pu ¢JId 0@ PIM IJgl Lo wol

<{froot>
Leaf-01#

debug ip

PIM debu

Leaf-01#

debug ip

IP multi

pimvrf green 226.1.1.1

gging is on

nrouting vrf green 226.1.1.1

cast routing debugging is on

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

*Jan 29
*Jan 29

MRT(2):

*Jan 29
PIM2):
*Jan 29

*Jan 29
*Jan 29

MRT(2):

*Jan 29

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

(10.1.101.11,226.1.1.1), RPF install from/0.0.0.0 to M an101/10.1.101.11<-- S, Gis creation ne
18:18:58.427:

Addi ng regi ster encap tunnel (Tunnel4) as forwarding interface of (10.1.101.11, 226.1.1.1). <--
18:18:58.427: MRT(2): Set the F-flag for (*, 226.1.1.1)

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

18:18:58.428:
Create (10.1.101.11,226.1.1.1), RPF (Manl101, 10.1.101.11, 0/0) <-- S, Gis creation nessage (M
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 L3VNl SV

#### 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 O0Ox7f861ce659b8 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

IJ¢ogé 4 (Leaf-02): pu puby, RP. wlds o0 lu wuwesd IUpuos) suod 1Js RP e e lousle S.G.
<#root>

### Pl M debugs showi ng PI 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 <-- Leaf-02 is the RP
*Jan 29 18:21:41.005: PIM2): Received v2 Register on VI an901 from 10.1.255.1 <--- | P of L0901 on Leaf-(
*Jan 29 18:21:41.005: for 10.1.101.11, group 226.1.1.1

*Jan 29 18:21:41.006: PIM2): Adding register decap tunnel (Tunnel4) as accepting interface of (10.1. 101

*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 register tunne

Interface is unnumbered.

Usi ng address of Loopback255 (10.2.255.255) <-- RPIP

### M oute debugs show pi m Register triggering S, G ###



Leaf-02#

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

*Jan 29 20:

Create (10.

*Jan 29 20:

Set the T-flag for

### S, Gis
Leaf - 02#sh

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

44:31.485: MRT(2):
1.101.11,226.1.1.1), RPF (M an901, 172.16.254.3, 200/0) <-- Create the S, G
44:33.458: MRT(2):

(10.1.101.11, 226.1.1.1) <-- Set SPT bit for S,G

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

IP Multicast Routing Table

Flags: D -

X < O0OZ0O0<NCX-Ar
1

e -

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, q - 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,
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

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

SGx <-- Sparse, Received BGP C Moute

Incomng i

Outgoing

nterface: Null, RPF nbr 0.0.0.0 <-- RP is us (lncomng

interface 1ist:

V1an901, Forward/Sparse, 00:05:49/stopped

(

10.1.101.11, 226.1.1.1

Interface Nul

W th



), 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

lJglbgs 5 (terminal-02): szw9es RP gds zolj luvedold J3JY wp logile puwl) Jolo yiugyé
pu2>) MVPN b,l; Type-7 eJs 1Jwy,

<ffroot>
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, type 7

, bs Ten 0 asn=0, rd=1:1,
*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

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 is 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

Rout e Di sti ngui sher

* >

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

Next Hop Metric LocPrf Weight Path

172.16.254.3:101 <-- Note the VR is learnt from Leaf-01



[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

lJ¢lb9é 6 (Leaf-01): wodds 9596 lJpuo>) 01 9oewo MVPN Route-type 7. (swp wowsw L3
VNI SVI Jglzos |gl>s wozso J SG)

<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, netric 0, oric

*Jan 29 18:18:58.457: 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 <-- 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][65001][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

lJ¢lo9eé 7 (Leaf-01): wegJu Leaf-01 o IJp o3, MVPN Source A-D Type-5 J S.G

<#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 determines 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][21:1][10.1.101.11][226.1.1.1]/18, next 172.16.255.3, netric 0, path Local, exter

|J¢lb9é 8 (terminal-03): szuod lJpuweded VTEP gds 1Juse S sseve ldpuos) punl, A-D J
S.G

<tfroot>
Leaf-03#

debug bgp i pv4 nvpn updates

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

debug bgp i pv4 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 7, Tocalp

*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
...o0r 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

I bo9s 9 (Leaf-03): sep louule S.G. sy wd Leaf-03 MVPN Type-7 JJlouopele IJs Uivzyé SPT.
95wl B Busd 2yJs 1Up,e)

<ffroot>

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 (Vlan901, 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 Ml 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,
U - 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 < N

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

lIJglbgs 10 (Leaf-01): suvewded Leaf-01 MVPN Type-7 oy Leaf-03 95,Jw0

<tfroot>

debug bgp ipv4 nvpn 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

lJuvsobss 41 RP ghe Idouss (wp luwos,b RP o0 19,86 1J229556-02 oo
puvles IP)
9031 IJuwsobss 08 luwluwl ubuw Iuusuliss 2. ould RP sles suwegpd pg IJouvse £09p!.

U8, 09 luo Sew luwesy)b RPIP oo puwles IP £s) wussss lJs IJowuss sldledlo ool B
BGP.

$9502 03 IJBuwe 1035938 0 IJuwsuliss 3. sldgbsle sldipwldse vduwel Jp cop pdizbool
I S Iduwsubiss 3

* Jlze eedd pu cunduwd IJizsle 1Jpbdsws Josl Iduusobss pu lduwsolss 3 Jiu
gpJdsle BGP 9 PIM o wW wol



lLowe IJogbsbs Jduvods

Spine-01 Spine-02
172.16.255.1 172.16.255.2

Gi1/on

Gi1/0/4
Jd6.1

3.3
Git/on

14.4 24.4 16.6
Git/oM Gijoiz

Tetfon

Leaf-01
|72.16.255.3

Leaf-02
172.16.255.4

Leaf-03
172.16.255.6

G0 Gi1/0M10 Gi1/0M10

0)

Gi1/0/1 10.2.1.2 | cizon

SRC ‘-’ RCV
Vian101: Vian102:
10.1.101.11 " 10.1.102.12

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

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

lJo2dd pu sbnle Idezad 1Uzs93s pu IP IJs 1o uss

:§CJ|0Q 11z oI IJIuulus pg 03l IJouopse B Iduvsoliss 3 B 1Jzlzs 1Js [uwesyls RP IP
l9JI U PLJ”IE‘:) IP |Js EVPN.

seolz U 1o szess eds ble) pesws JJluwesbIdeuess) [Js spo 1douvse spuslsle IP:

e l9lo, IJoglbsb <value> JJpuwl-lJosd e duwp wId9su VRF
« 1JleJlu g0 VPN I2VPN oy glisds guoly BGP VRF

3809w (99906-02): o vdsd

<tfroot>
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 ipvd 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 <--

288w (9086-02): Iduwlo s luwesls sledlo

<tfroot>

debug bgp vpnv4 uni cast updates

debug bgp vpnv4 unicast updates events

debug bgp | 2vpn evpn updates

debug bgp | 2vpn evpn updates events

Learning via externa

command and 'export stitching'

OSPF nei ghbor

f

in VF



*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 ? <-- Locally redistributed, Next hoy

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][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 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)

<- -

Origin incomplete, metric 2, localpref 100, weight 32768, valid,

EVPN ESI: 00000000000000000000, Gateway Address: 0.0.0.0,

local 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 VRI 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

>99w (9096-02): 2> ppy IJs RP

<#root>
Leaf - 02#sh ip nroute vrf green

IP Multicast Routing Table

Imported to EVPN Fabric table fr

external, best

Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,

L - 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,

O<NcC X -
1



- Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
Received BGP S-A Route, q - 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,
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 <O Z
I

[¢°]
1

(*, 226.1.1.1)
, 2d21h/stopped,
RP 10. 2. 255. 255
, flags: SJIGx

<-- * Gfor group and Non-fabric RP IP

Incom ng interface: M 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 SV

IJovsobsy 5: MDT JJoslole
IJoz2d8 pu peeses wslule MDT

oJ90 pze9ed wslole MDT ppleds Jezesss MDT IJIGe )l oss 1JiE)s 2o Sop ouopS
pee9ed 1o 1Jghes J TRM Ws. 9o 3JJ 9eds eduw IUgoe 1l luos J MDT. By oo
lJpzp9gd uwoouoes S8b luople VTEP [Js o030 IJuig)o 131 Iy dssel puvedodle powesd
Jezeses TRM.

lJodssu lJpbdye

<ttroot>

vrf definition green

rd 1:1

!

address-family ipv4

mdt auto-discovery vxlan
mdt default vxlan 239.1.1.1

mdt 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
!

Sl o0 1o pze9es MDT pusees wubdd Lozse eds eluw 1Jpuo)

* 1Jglzod 1Jglys6 Jpzeseds MDT os IJluwezle PU Zloe 1dpuos)
* 1Jslzos IJol>,6 Jpzessd MDT os 1glzosd [Jlyuwlyuss

288 pu Loe6 puwly MDT s MRIB/MFIB

<{froot>
Leaf-01#

sh ip nroute 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 gabit Et hernet 1/ 0/ 1
Flags: F NS

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

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

U288 e beldle oes 1U9,8 01: pdz$6 Jpeeses MDT

<#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
(D:

<-- 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 gabi t Et hernet 1/0/1 F NS <-- The Underlay Qutgoing Interface and F-Forward fl ag

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



Htm: Ox7f5ad0fa48b8 Si: 0Ox7f5ad0fa4258

Di : 0x7f5ad0f a8948
Rep_ri: 0x7f5ad0fa8e28

<--The DI (dest index) handle

DI details

Handle: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

2l pU wiped peeed MDT L udd Loese eds eluw Idpuvedod

* 1J9lzod 1J9l)s6 Jpzeseds MDT os 9lzoé RPF IUglisss [Js IUluwesgle pu gluow lJpeues)
« 1Jglzos IJuol>y0 Jpgeses MDT os 9lzos w8 § Encap/Decap

c2dd pu Lo puuly MDT s MRIB/MFIB

<tfroot>
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: Hw
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

IJoz 88 e beldle oz 1J9,8 02:pJ2.96 Jezeses MDT

<{froot>

Leaf-03#

show platformsoftware 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 O = 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# O
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>

pzpr986 uslule Debug MDT

lovedsle ouoese i'aJoIc MVPN Jdozldd pu oo Sbe ldoslole MDT

eu2d) zluw VTEP

<#root>

Leaf#

debug nvpn

<snip>

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

MVPN( green[ AF_I Pv4]):

<- -

*Mar 27 12:13:17.151:

27
27
27
27
27
27
27
27
27
27
27
27

12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:
12:

12:
12:
12:
12:
12:
13:
13:
13:
13:
13:
13:
13:

11.
11.
11.
11.
11.
00.
00.
00.
00.
00.
00.
17.

115:
115:
115:
115:
115:
430:
431:
431:
431:
431:
431:
151:

Noti fy NVE about

MVPN: Recei ved | oca

*Mar 27 12:13:17.151:

MVPN:
MVPN:
MVPN:
MVPN:
MVPN:
MVPN:
MVPN:
MVPN:
MVPN:
MVPN:
MVPN:

Received local withdraw for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route Ty
Sending BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] 1en=19, nh 0.0.0.0, W
Route Type 5 deleted [(10.1.101.11, 239.1.1.1), nh 0.0.0.0] rd:1:1 send:1
Received BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] 1en=19, nexthop: UNK
Received BGP withdraw for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route Type
Received local route update for (10.1.101.11, 239.1.1.1) with RD: 1:1, Rout
Route Type 5 added [(10.1.101.11, 239.1.1.1), nh 0.0.0.0] rd:1:1 send:1

RP 10.2.255.255 updated in newly created route

Sending BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] Ten=19, nh 0.0.0.0, O
Received BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] 1en=19, nexthop: UNK
Received BGP withdraw for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route Type

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.

MVPN: 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.:

*Mar 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

MPN( gr een[ AF_I Pv4]):

*Mar

MPN( gr een[ AF_I Pv4]):

Leaf-

27 12:13:17.151:

Oiginate VXLAN BGP AD rt: 3

27 12:13:17.151:

VXLAN MDT- Data, node added for (10.1.101.11,239.1.1.1) MDT: 239.1.2.0

01#

VTEP Jzlow lJpuwoded

<#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)] 1en=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)] len=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 27 12:28:27.648: MVPN: Received BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] len=19, nexthop: UNK
*Mar 27 12:28:27.657: MVPN: Received BGP withdraw for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route Type
*Mar 27 12:28:44.235: MVPN: Received BGP prefix=[5: 1:1 : (10.1.101.11,239.1.1.1)] 1en=19, nexthop: 172
*Mar 27 12:28:44.235: MVPN: Received BGP route update for (10.1.101.11, 239.1.1.1) with RD: 1:1, Route
*Mar 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:
*Mar 27 12:29:00.956: MVPN: Received BGP prefix=[3:172.16.255.3 1:1 : (10.1.101.11,239.1.1.1)] len=23,
*Mar 27 12:29:00.956: MVPN: Received BGP prefix=[3:172.16.255.3 1:1 : (10.1.101.11,239.1.1.1)] len=23,
*Mar 27 12:29:00.956:

MVPN:  Recei ved BGP update <104:0x00: 50901>(172. 16.254. 3, 239.1.2.0) next_hop:172. 16.255.3 router_id: 172.

*Mar

MVPN:

*Mar 27 12:29:00.957:

MVPN( gr een[ AF_I Pv4]):

*Mar 27 12:29:00.958:

MVPN( gr een[ AF_I Pv4]):

27 12:29:00.956:

LSM AD route added [(10.1.101.11,239.1.1. 1)

Successfully notified datandt group for

Activating PE (172.16.255.3, 1:1) ad route refcnt:1 control

<104: 0x00: 50901>(172. 16. 254. 3, 239.1.2.0)] orig:172.

pl ane refcnt: O

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#



lweduuld IJlgble gl oJlzol

Sod IJub) B v 3 gpd w98 IJoe 1Upogss pu lJpop Bop eI 86 lelss wozse ARP sldoe Idpogss
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* debug mvpn (zese leols MVPN. Jleg Iduwsobiss 2 eds uwwsd Idesld)

* debug iplipV6 pim <vrf>(y,ull )9099d9J PIM)

* ©z9sJ DEBUG ip mrib <vrf> (MRIB. &,z 06 PIM IJJJlwsIds8)

* debug ip mfib <vrf> pak|ps|fs (lgl>é wozso IUziedl wessd IJepdss] wussd uvise)

IJpuols) 9lzoss IUluweduld ghe vbld Iouss

B weue Ideldler spdo 1o sesui [deuos) 99 Idpuweded ¢b9s Iy 1de, po vddle L3 wessl o 1J

o3l wuopse Loldz 9ddue SES) ol sV wudd wee puwh EVPN s VRI 9ldepdss [dpmd9ds gu e
IJeuwodod.
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<#troot>
Border-Leaf(config-vrf-af)#

nmdt aut o-di scovery vxlan inter-as
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(terminal-01) 03l 09 FHR IJWeJs: syuwd suwlisd IUuwed IUs RP

<#root>
Leaf - 01#sh ip pimvrf green tunne

Tunnel5*
Type : PIM Encap
RP : 10.2.255.255

Source : 10.1.101.1 <-- Source of Register Tunnel




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

(terminal-03): szw9s VTEP o3l (9)wpl £550) eds uduw SVIggusly IP pod FHR

<#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)

(Leat-01): I s31J uwed Iashs Iwuiss (FHR) el B 1dowzd (Ul sedds o3l Ioved w83l po ¢

<#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

(B Leaf-02) 03l 09 RP: Bs 030 1JzlJs ls ol wpodd uduw IP AnyCast poJ FHR. sulJolds ouvd ¢
Qgéu.uo.

I3l Jo sJo J>s RP L2VNI pg 9295 2 19 3 VTEPS Ig)s: spdo huwld lsdld IJeuwesd IJs VTEP g bl
RP Juesss IJugbé Iduozses.

<f#froot>
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 Vlanl01l <-- Leaf-02 sees |IP as Connected, and sends the Register-stop to itself

Route metric is 0, traffic share count is 1

(terminal-02): s&,00 wuoese IJigble eJs RP IJpundJs IJos szoss RP eds o3l 1dpusl, deouod p

<f#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.

ed luosly puwlh 098 wwesd PIM
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<ttroot>
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

<-- IP is 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 : PI'M 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

#>1
[ 5]
[1:1][0][32]
[10. 1. 255. 1]
/17
172.16. 254. 3

0 100 07




<-- Only one entry and next hop

to Leaf-01
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