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lJ2lw96 9ldza9> - pz9d Cat3k Cisco

Fusion - p9z0 Cisco pg >8p lJouww wsu lgbé wozsoe Jpuwl) [Jblo,s (VRF)

lJodosu

lLuwe lJotbsbs JJubwds

Ibosdszs! Ideuwosps Ss 0o 1Jpdlds codsy pu p9zoSU 2292880 wp wdssuopl gl
Jeo9s ehess: 9p9z0su JJluuool) pe louold wdd p9zo 2395 lue. swp wdgsy border-1 J RP.
sswued pued) o ldpogss o Fusion-2 9souod ldpuwodod pogss IJod o Edge-1.
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IJodssule

Jl oébs o030 lJpdlds gogle wdasu lduwuss Os wsissé IJsuosd IJee s Cldw,ler (SDA)
ol vy Jebole wdssy Idee Idpogsrs BOs pzld Idouss Juveds VN pgsué.



IJgd096 1: 0 dosu Idwe IJpoess gJs 12036 IJuusé oo DNAC

B 9lzos IJpwegse lhuwgpess (GUI) J DNAC: weo 1dei9ss -> uvs) gpd Idouss. wp odssy
lJoo [Jpwgss woluwbs IJgsl) "enable rendezvous point gJs gol; SDA-BORDER-1.

Sp iéo_) oges w99l Iloe oo (IP) Jigweéslee Jodosu v ldpegss v yuods VN
lJpee>36. "Idzlegs" Vs 03l IJpeld.

Associate Multicast Pools to VNs

IJgdo96 2: IJozdd pu IJodasy IUss op sdgo gds IUlzos6
SEbs 03l lJdwpe lJopdd pu odssu Idud Ipoess eds 12056 [Jouss.

luw > lso-w90)-1

interface Loopback4099 <<<<<<<<<<<< Loopback Interface is created and assigned an IP from Pool
selected

vrf forwarding Campus

ip address 192.168.50.1 255.255.255.255

ip pim sparse-mode <<<<<<<<<<< PIM is enabled on Interface

end

interface LISP0.4099 <<<<<<<<<<< PIM is enabled on LISP interface
ip pim sparse-mode
end

SDA-Borderl#sh run | in pim|multicast ip multicast-routing <<<<<<<<<<< Multicast Routing is
enabled for Global ip multicast-routing vrf Campus <<<<<<<<<<< Multicast Routing is enabled for
Campus VN ip pim ssm default <<<<<<<<<< PIM SSM mode is enabled for Global for default address
range ip pim vrf Campus rp-address 192.168.50.1 <<<<<<<<<< BORDER-1 Loopback4099 is configued as
RP



ip pim vrf Campus register-source Loopback4099
ip pim vrf Campus ssm default <<<<<<<<<< PIM SSM mode is enabled for vrf Campus for default
address range

SDA-Borderl#sh run | s address-family ipv4 vrf Campus

address-family ipv4 vrf Campus

network 192.168.50.1 mask 255.255.255.255 <<<<<<<<<<< RP Address is injected into BGP Table
aggregate-address 192.168.50.0 255.255.255.0 summary-only <<<<<<<<<<< Aggregate for Multicast
Pool is advertised

luw > |somw9)3)-2

interface Loopback4099

vrf forwarding Campus

ip address 192.168.50.3 255.255.255.255
ip pim sparse-mode
end

interface LISP0.4099
ip pim sparse-mode
end

SDA-Border2#sh run | in pim|multicast

ip multicast-routing
ip multicast-routing vrf Campus

ip pim ssm default

ip pim vrf Campus rp-address 192.168.50.1 <<<<<<<<<< BORDER-1 Loopback4099 is configued as
RP

ip pim vrf Campus register-source Loopback4099

ip pim vrf Campus ssm default

SDA-Border2#sh run | s address-family ipv4 vrf Campus
address-family ipv4 vrf Campus

network 192.168.50.1 mask 255.255.255.255
aggregate-address 192.168.50.0 255.255.255.0 summary-only

SDA-Edge-1

interface Vlanl021

description Configured from apic-em
mac-address 0000.0c9f.£f45c

vrf forwarding Campus

ip address 172.16.10.1 255.255.255.0
ip helper-address 10.10.10.100

no ip redirects

ip local-proxy-arp

ip pim sparse-mode <<<<<<<<<<< PIM is enabled on all SVI-s under Campus VN
ip route-cache same-interface

ip igmp version 3

no lisp mobility liveness test

lisp mobility 172_16_10_0-Campus



end

interface Loopback4099 vrf forwarding Campus ip address 192.168.50.2 255.255.255.255 ip pim
sparse-mode end interface LISP0.4099 ip pim sparse-mode end SDA-Edgel#sh run | in pim|multicast
ip multicast-routing ip multicast-routing vrf Campus ip pim ssm default ip pim vrf Campus rp-
address 192.168.50.1 <<<<<<<<<< BORDER-1 Loopback4099 is configued as RP ip pim vrf Campus
register-source Loopback4099 ip pim vrf Campus ssm default

lJ¢bss 3: odosu PIM $95l gw) bovlb Idoundse

Swp w9uesd puod) Idoe Idpwess ghe IJwuss [Js Fusion-2 Bs odl 1dpold. Jossdd Idoe
IJpogss olds o0 929> puwly PIM o0 RP [Js Ipuo) sldpuveded lds 1dpuos) (9> odso
lJewble pgodwd!).

PIM Peering w.so SDA-border-1 9 SDA-Fusion-1

SDA-BORDER-1

interface V1an3002 <<<<<<<< Enable PIM on Handover link in Campus VN
description vrf interface to External router

vrf forwarding Campus

ip address 10.50.50.5 255.255.255.252

no ip redirects

ip pim sparse-mode

ip route-cache same-interface
end

SDA-FUSION-1

ip multicast-routing

ip multicast-routing vrf Campus <<<<<<<<< Enable Multicast Routing in vrf Campus
ip pim vrf Campus rp-address 192.168.50.1 <<<<<<<<< Configure BORDER-1 Loopback4099 as RP
interface V1an3002 <<<<<<<<< Enable PIM on Fusion Interface towards Border vrf forwarding Campus
ip address 10.50.50.6 255.255.255.252 ip pim sparse-mode

end

PIM Peering w.so SDA-border-2 9 SDA-Fusion-2

SDA-BORDER-2

interface V1an3007

description vrf interface to External router
vrf forwarding Campus

ip address 10.50.50.25 255.255.255.252

no ip redirects

ip pim sparse-mode

ip route-cache same-interface
end

SDA-FUSION-2

ip multicast-routing distributed
ip multicast-routing vrf Campus distributed

ip pim vrf Campus rp-address 192.168.50.1



interface GigabitEthernet0/0/0.3007
encapsulation dotlQ 3007

vrf forwarding Campus

ip address 10.50.50.26 255.255.255.252
ip pim sparse-mode

no cdp enable
end

PIM Peering .su SDA-Fusion-1 9 SDA-Fusion-2

SDA-FUSION-1

interface V1anl00

description Muticast_Campus

vrf forwarding Campus

ip address 10.40.40.5 255.255.255.252
ip pim sparse-mode
end

SDA-FUSION-2

interface GigabitEthernet0/0/2.100
encapsulation dotlQ 100
vrf forwarding Campus
ip address 10.40.40.6 255.255.255.252
ip pim sparse-mode
end

wedsu PIM gds 1Uglzod ldpoodé wldpeos,)

SDA-FUSION-2

interface GigabitEthernetl/0/2

vrf forwarding Campus

ip address 10.40.40.2 255.255.255.252
ip pim sparse-mode

load-interval 30

negotiation auto
end

gpdsd puwess IJogde

Vo udbo r°| ;SJu.u.J ao|_) |wudu|J |Juu |Jr0u&.)) |uuoro|ro UJ.9U.9“J9J |.)|_)0 rotrojg_o |Jluu_)uu
(IGMP) |Js p9zo I._JaJogo UI@SJO (LHR) JodBs o Jpzpesesd ,oa_»o.j.suol ey Idow
lJpwess (IJgbe) Ws bhuwld wrd@ Idoe IJpogss IUs pozo IJglbss |J|_9J§ (FHR). vs zldwul
o9y FHR os SDA-Fusion-2 9 LHR o SDA-Edge-1 9swpe ing £pJs6 puwess Idogde Bs
lJuvsuobsy 1Uss sbde Wso ldpuwedod 1388 lgdl 9swsl 1dpuos) B 1U>99 Joso

| Jpzpsgd we> 3JI.

IJlouople [Js IGMP gJs LHR



Swwd pvoded Idoe Idpoess ©d)s) IGMP (luuoele) IJs LHR Jdezeses 239.1.1.1. souod
lJouwodod o GI/0/1 (SVI 1021) gJ.s SDA-EDGE-1.

SDA-Edgel#debug ip igmp vrf Campus 239.1.1.1
IGMP debugging is on

*Aug 14 23:53:06.445: IGMP(4): Received v2 Report on Vlanl021 from 172.16.10.10 for 239.1.1.1
*Aug 14 23:53:06.445: IGMP(4): Received Group record for group 239.1.1.1, mode 2 from
172.16.10.10 for 0 sources

*Aug 14 23:53:06.445: IGMP(4): MRT Add/Update V1anl021 for (*,239.1.1.1) by O

*Aug 14 23:54:07.445: IGMP(4): Received v2 Report on Vlanl021 from 172.16.10.10 for 239.1.1.1
<<<<<<< one minute apart

SDA-Edgel#show ip igmp vrf Campus group
IGMP Connected Group Membership

Group Address Interface Uptime Expires Last Reporter

239.1.1.1 Vlanl021 00:49:10 00:02:45 172.16.10.10 <<<<<<< Receiver is
present

SDA-Edgel#

023 8308 el b Ipuwl 1Jz2938 JJwd Idpogss pedople lgls corse I pusly e dums (RPF)
029 RP (JJuivzs [dpuincsd8) 9029 1puoss (Joizss Idpuwly IS0, (SPT). Jeulsse LISP-
Reachable: swp wpwsd ghé 1Ugbys IJoldsé veuglu peds p9de lJwzso su wed (RLOC)
LJpﬁLée_LJHJCQ.

SDA-Edgel#show ip pim vrf Campus rp mapping 239.1.1.1
PIM Group-to-RP Mappings

Group(s): 224.0.0.0/4, Static

RP: 192.168.50.1 (?) <<<<<<<<<<< RP 1is 192.168.50.1
SDA-Edgel#
SDA-Edgel#
SDA-Edgel#show lisp eid-table vrf Campus ipv4 map 192.168.50.1/32 <<<<<<<<< check

Reachability towards the RP address
LISP IPv4 Mapping Cache for EID-table vrf Campus (IID 4099), 4 entries

192.168.50.1/32, uptime: 2whHd, expires: 23:10:58, via map-reply, complete
Sources: map-reply
State: complete, last modified: 2w5d, map-source: 192.168.10.1

Active, Packets out: 171704 (3435172 bytes) (~ 00:00:43 ago)
Locator Uptime State Pri/Wgt Encap-IID
192.168.10.1 2w5hd up 10/10 - <<<<<<<<<<< RLOC 1is
192.168.10.1
Last up-down state change: 2w5d, state change count: 1
Last route reachability change: 2w5d, state change count: 1
Last priority / weight change: never/never

RLOC-probing loc-status algorithm:
Last RLOC-probe sent: 00:49:02 (rtt 3ms)

SDA-Edgel#show ip cef vrf Campus 192.168.50.1/32
192.168.50.1/32

nexthop 192.168.10.1 LISP0.4099 <<<<<<<<<<< RP is reachable
via LISP interface



SDA-Edgel#show ip mroute vrf Campus 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:50:06/00:02:57, RP 192.168.50.1, flags: SJC <<<<<<<<<<< (*,G) entry is
created
Incoming interface: LISP0.4099, RPF nbr 192.168.10.1 <<<<<<<<<<< Incoming

interface is set as LISP interface
Outgoing interface list:
Vlanl021, Forward/Sparse, 00:50:06/00:02:57 <<<<<<<<<<< Outgoing
Interface is set towards Receiver

w83 3JJ oyuud LHR PIM (*.9) wouwbl uz9 RP (8ds Wo)le 59896 9lz236) - 131 Jlge LHR DR
J3Jd IJge.

SDA-Edgel#debug ip pim vrf Campus 239.1.1.1
PIM debugging is on

*Aug 15 00:03:44.592: PIM(4): Building Periodic (*,G) Join / (S,G,RP-bit) Prune message for
239.1.1.1

*Aug 15 00:03:44.593: PIM(4): Insert (*,239.1.1.1) join in nbr 192.168.10.1l's queue

*Aug 15 00:03:44.593: PIM(4): Building Join/Prune packet for nbr 192.168.10.1

*Aug 15 00:03:44.594: PIM(4): Adding v2 (192.168.50.1/32, 239.1.1.1), WC-bit, RPT-bit, S-bit
Join

*Aug 15 00:03:44.594: PIM(4): Adding LISP Unicast transport attribute in join/prune to
192.168.10.1 (LISP0.4099)

*Aug 15 00:03:44.594: PIM(4): Send v2 join/prune to 192.168.10.1 (LISP0.4099) <<<<<<<
PIM (*,G) Join is sent towards the RP

*Aug 15 00:04:42.892: PIM(4): Building Periodic (*,G) Join / (S,G,RP-bit) Prune message for
239.1.1.1 *Aug 15 00:04:42.892: PIM(4): Insert (*,239.1.1.1) join in nbr 192.168.10.1's queue
*Aug 15 00:04:42.892: PIM(4): Building Join/Prune packet for nbr 192.168.10.1 *Aug 15
00:04:42.892: PIM(4): Adding v2 (192.168.50.1/32, 239.1.1.1), WC-bit, RPT-bit, S-bit Join *Aug
15 00:04:42.892: PIM(4): Adding LISP Unicast transport attribute in join/prune to 192.168.10.1
(LISP0.4099) *Aug 15 00:04:42.892: PIM(4): Send v2 join/prune to 192.168.10.1 (LISP0.4099)
SDA-Edgel#

¢Jd Il

veRd lJzue9od eds pedople lelbsé wogso IJpuwl Ideduws (RPF) IJos wubs) IUs 9|aoo LISP.
Sew io SS9 PIM Cluuble wuss pzleyé wunvdd Losse J RLOC IJpllods. o3l Loj95s Jio 0920
099 Idpuwe (XTR) Jl syuvd Huwlisd Ideszse. wowoes wodless IJdeds 1ezly,e 1Uzrsss gus
&30 buwld suwlisd logoplploudse IJs 1dzh wes prosu po 9de IUSILad Ih5e0s 1J8slums
wsu llugoelelldedlde.

B eldoul s@spe SDA-Edge-1 Uluile zl) PIM Uluuegsle suslo RLOC 1Ugloo LIJLuwlJllglss
wozse Ideuwly IJedums (RPF).

SDA-Edgel#show ip pim vrf Campus neighbor
PIM Neighbor Table

Neighbor Interface Uptime/Expires Ver DR
Address Prio/Mode
192.168.10.1 LISP0.4099 1w5d/00:01:27 v2 0/ <<<<<<< RLOC

address used for the neighbor



SDA-Edgel#debug ip pim vrf Campus timers <— chatty!
PIM-TIMERS debugging is on

*Aug 15 00:08:37.992: PIM(4): Building Periodic (*,G) Join / (S,G,RP-bit) Prune message for
239.1.1.1 *Aug 15 00:08:37.993: PIM(4) Twheel Start: Neighbor Timer for Nbr: 192.168.10.1. idb
LISP0.4099. delay: 120000 ms. jitter O.

op oJds lugople PIM gJs RP

Ssop odds IUlousele 1Js PIM gJs RP(SDA-Border-1) oo, LHR(SDA-EDGE-1) £, 9lz06 LISP

SDA-Borderl#debug ip pim vrf Campus 239.1.1.1
PIM debugging is on

*Aug 18 01:47:14.812: PIM
*Aug 18 01:47:14.813: PIM
*Aug 18 01:47:14.813: PIM
*Aug 18 01:47:14.813: PIM
(*, 239.1.1.1).

*Aug 18 01:47:14.813: PIM(4): AdAd LISP0.4099/192.168.10.3 to (*, 239.1.1.1), Forward state, by
PIM *G Join <<<<<< (*,G) join received from RLOC of LHR over LISP Interface

J/P Transport Attribute, Transport Type: Unicast

Join-list: (*, 239.1.1.1), RPT-bit set, WC-bit set, S-bit set
Check RP 192.168.50.1 into the (*, 239.1.1.1) entry

Adding register decap tunnel (Tunnell) as accepting interface of

*Aug 18 01:48:14.267: PIM(4): J/P Transport Attribute, Transport Type: Unicast

*Aug 18 01:48:14.267: PIM(4): Join-list: (*, 239.1.1.1), RPT-bit set, WC-bit set, S-bit set
*Aug 18 01:48:14.267: PIM(4): Update LISP0.4099/192.168.10.3 to (*, 239.1.1.1), Forward state,
by PIM *G Join

SDA-Borderl#show ip mroute vrf Campus 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:01:38/00:02:51, RP 192.168.50.1, flags: S
Incoming interface: Null, RPF nbr 0.0.0.0 <<<<<<<<<<<< RP is
myself hence RPF Neighbor is Null
Outgoing interface list:
LISP0.4099, 192.168.10.3, Forward/Sparse, 00:01:38/00:02:51 <<<<<<<<<<<< Outgoing
Interface is set towards LHR RLOC

JI s,uvd RP(border1) ks jslulo g0y slzos LISP. suldolds Jl sop lousle 2L PIM eJs RP e,
9lzoé LISP.

98 eldoul Blu 1Jzos 1Upzleys 1J9esss Jwuss Il wlwss Jdowss IUluuluss JJooss
lJIgwlunsé (PIM) os welo Fusion-1 g 9lzoé Jsuwew pu w9g LISP 99> cuvdde vosegd JJgie
1J>9,56 IJos sodélel PIM Hello.

SDA-Borderl#debug ip pim vrf Campus hello

PIM-HELLO debugging is on

SDA-Borderl#

*Aug 24 00:02:19.944: PIM(4): Received v2 hello on V1an3002 from 10.50.50.6
*Aug 24 00:02:19.944: PIM(4): Neighbor (10.50.50.6) Hello GENID = 1315387214
SDA-Borderl#

*Aug 24 00:02:49.396: PIM(4): Received v2 hello on V1an3002 from 10.50.50.6



*Aug 24 00:02:49.397: PIM(4): Neighbor (10.50.50.6) Hello GENID = 1315387214

SDA-Borderl#show ip pim vrf Campus neigh
PIM Neighbor Table

Neighbor Interface Uptime/Expires Ver DR
Address Prio/Mode
10.50.50.6 V1an3002 2w0d/00:01:31 v2 1 /DR S PG

zb PIM gJs p9zole 1U>pe
oJd9u IUs9d 1dpelose J PIMI1Je9z9:6 eds pozole IUspz gy sleole £y LISP suldelds sope

louslyol s ol luwe ol [Js PIM Hello-s 159,86 IJos sop oddsol.

SDA-FUSION-1

SDA-Fusionl#show ip pim vrf Campus neighbor
PIM Neighbor Table

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
10.40.40.6 V1anl00 5d00h/00:01:41 v2 1/ S PG
10.50.50.5 V1an3002 2w4d/00:01:44 v2 1/ S PG

SDA-FUSION-2

SDA-Fusion2#show ip pim vrf Campus neighbor
PIM Neighbor Table

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode
10.50.50.25 Gi0/0/0.3007 2w5d/00:01:36 v2 1/ S PG
10.40.40.5 GigabitEthernet0/0/2.100 5d400h/00:01:23 v2 100/ DR S P G

ouwesd PIM gJs RP oo FHR

gwpl sl IJpuo3) Bs huwld 2536 pr9) Idoslole Jdezesgs: ouwed FHR (SDA-FUSION-2)
(S:G) pg RP Loy lu suvede 19d 2ipé oo pogss pu ldpues) - 93l Jlu FHR 09 DR gJds 3JY
lJgse.

SDA-Fusion2#show ip pim vrf Campus rp mapping 239.1.1.1
PIM Group-to-RP Mappings

Group(s): 224.0.0.0/4, Static
RP: 192.168.50.1 (?) <<<<<<<< RP for the Group

SDA-Fusion2#show ip cef vrf Campus 192.168.50.1
192.168.50.1/32
nexthop 10.40.40.5 GigabitEthernet0/0/2.100 <<<<<<<< Next-hop Interface towards RP

SDA-Fusion2#debug ip mrouting vrf Campus
IP multicast routing debugging is on
SDA-Fusion2#debug ip pim vrf Campus

PIM debugging is on



*Aug 22 21:59:42.601: PIM(2): Check RP 192.168.50.1 into the (*, 239.1.1.1) entry

*Aug 22 21:59:42.601: MRT(2): (*,239.1.1.1), RPF change from /0.0.0.0 to
GigabitEthernet0/0/2.100/10.40.40.5 <<<<<<<< RPF Interface is determined

*Aug 22 21:59:42.601: PIM(2): Building Triggered (*,G) Join / (S,G,RP-bit) Prune message for
239.1.1.1

*Aug 22 21:59:42.601: MRT(2): Create (*,239.1.1.1), RPF (GigabitEthernet0/0/2.100, 10.40.40.5,
1/0)

*Aug 22 21:59:42.602: MRT(2): (10.40.40.1,239.1.1.1), RPF install from /0.0.0.0 to
GigabitEthernet1/0/2/0.0.0.0

*Aug 22 21:59:42.602: PIM(2): Adding register encap tunnel (TunnelO) as forwarding interface of
(10.40.40.1, 239.1.1.1). <<<<< Register Tunnel is created

*Aug 22 21:59:42.602: MRT(2): Set the F-flag for (*, 239.1.1.1)

*Aug 22 21:59:42.602: MRT(2): Set the F-flag for (10.40.40.1, 239.1.1.1)

<<<<<<< Register(F) flag is set

*Aug 22 21:59:42.602: MRT(2): Create (10.40.40.1,239.1.1.1), RPF (GigabitEthernetl1/0/2, 0.0.0.0,
0/0) <<<<<<< (S,G) 1is created

*Aug 22 21:59:42.602: MRT(2): Set the T-flag for (10.40.40.1, 239.1.1.1)

<<<<<<< SPT (T) flag is set

*Aug 22 21:59:42.629: PIM(2): Received v2 Join/Prune on GigabitEthernet0/0/2.100 from
10.40.40.5, to us

*Aug 22 21:59:42.629: PIM(2): Join-list: (10.40.40.1/32, 239.1.1.1), S-bit set

<<<<<<< (S,G) join is received

*Aug 22 21:59:42.629: MRT(2): WAVL Insert interface: GigabitEthernet0/0/2.100 in
(10.40.40.1,239.1.1.1) Successful

*Aug 22 21:59:42.630: MRT(2): set min mtu for (10.40.40.1, 239.1.1.1) 18010->1500
*Aug 22 21:59:42.630: MRT(2): Add GigabitEthernet0/0/2.100/239.1.1.1 to the olist of
(10.40.40.1, 239.1.1.1), Forward state - MAC built

*Aug 22 21:59:42.630: PIM(2): Add GigabitEthernet0/0/2.100/10.40.40.5 to (10.40.40.1,
239.1.1.1), Forward state, by PIM SG Join

*Aug 22 21:59:42.630: MRT(2): Add GigabitEthernet0/0/2.100/239.1.1.1 to the olist of
(10.40.40.1, 239.1.1.1), Forward state - MAC built

*Aug 22 21:59:42.630: MRT(2): Set the PIM interest flag for (10.40.40.1, 239.1.1.1)

SDA-Fusion2#show ip mroute vrf Campus 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:01:17/stopped, RP 192.168.50.1, flags: SPF
Incoming interface: GigabitEthernet0/0/2.100, RPF nbr 10.40.40.5
Outgoing interface list: Null

(10.40.40.1, 239.1.1.1), 00:01:17/00:02:14, flags: FT
Incoming interface: GigabitEthernetl/0/2, RPF nbr 0.0.0.0 <<<<<<<< RPF neighbor is
0.0.0.0 as the Source is directly connected

Outgoing interface list:

Gi0/0/0.3007, Forward/Sparse, 00:01:17/00:03:10

SDA-Fusion2# SDA-Fusion2#show interface tunnel 0 <<<<<<<< Register Tunnel is created
between FHR and RP
TunnelO is up, line protocol is up

Hardware is Tunnel

Description: Pim Register Tunnel (Encap) for RP 192.168.50.1 on VRF Campus
Interface is unnumbered. Using address of GigabitEthernet0/0/2.100 (10.40.40.6)
MTU 9972 bytes, BW 100 Kbit/sec, DLY 50000 usec,

reliability 255/255, txload 1/255, rxload 1/255

Encapsulation TUNNEL, loopback not set

Keepalive not set

Tunnel linestate evaluation up

Tunnel source 10.40.40.6 (GigabitEthernet0/0/2.100), destination 192.168.50.1

sswdids Ido,ulez IUIBJsps (BORDER-1) Iduwed pu bbb 1desbs Idouisé: 909 ol $95s 1Js
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SDA-Borderl#debug ip mrouting vrf Campus 239.1.1.1
IP multicast routing debugging is on

*Aug 18 02:29:05.186: PIM(4): Received v2 Register on Vl1an3002 from 10.40.40.6
<<<<<<< PIM Register is received from FHR

*Aug 18 02:29:05.186: for 10.40.40.1, group 239.1.1.1

*Aug 18 02:29:05.187: PIM(4): Adding register decap tunnel (Tunnell) as accepting interface of
(10.40.40.1, 239.1.1.1). <<<<<<< Register tunnel is created

*Aug 18 02:29:05.187: MRT(4): (10.40.40.1,239.1.1.1), RPF install from /0.0.0.0 to

V1an3002/10.50.50.6

*Aug 18 02:29:05.188: MRT(4): Create (10.40.40.1,239.1.1.1), RPF (V1an3002, 10.50.50.6, 20/0)
<<<<<<< (S,G) 1is created and RPF is resolved

*Aug 18 02:29:05.188: MRT(4): WAVL Insert LISP interface: LISP0.4099 in (10.40.40.1,239.1.1.1)
Next-hop: 192.168.10.3 Outer-source: 0.0.0.0 Successful

*Aug 18 02:29:05.188: MRT(4): set min mtu for (10.40.40.1, 239.1.1.1) 18010->17892

*Aug 18 02:29:05.189: MRT(4): Add LISP0.4099/192.168.10.3 to the olist of (10.40.40.1,
239.1.1.1), Forward state - MAC not built <<<<<< LISP OIF is inherited from (*,G)

*Aug 18 02:29:05.189: PIM(4) Insert (10.40.40.1,239.1.1.1) join in nbr 10.50.50.6's queue
*Aug 18 02:29:05.189: PIM(4): Building Join/Prune packet for nbr 10.50.50.6

*Aug 18 02:29:05.189: PIM(4) Adding v2 (10.40.40.1/32, 239.1.1.1), S-bit Join

*Aug 18 02:29:05.189: PIM(4): Send v2 join/prune to 10.50.50.6 (V1an3002)

<<<<<<< (S,G) join is sent towards the Source

*Aug 18 02:29:05.272: PIM(4): J/P Transport Attribute, Transport Type: Unicast

*Aug 18 02:29:05.272: PIM(4): Join-1list: (*, 239.1.1.1), RPT-bit set, WC-bit set, S-bit set
*Aug 18 02:29:05.272: PIM(4): Update LISP0.4099/192.168.10.3 to (*, 239.1.1.1), Forward state,
by PIM *G Join

*Aug 18 02:29:05.272: MRT(4): Update LISP0.4099/192.168.10.3 in the olist of (*, 239.1.1.1),
Forward state - MAC not built

*Aug 18 02:29:05.272: PIM(4): Prune-list: (10.40.40.1/32, 239.1.1.1) RPT-bit set

*Aug 18 02:29:05.273: PIM(4): Prune LISP0.4099/192.168.10.3 from (10.40.40.1/32, 239.1.1.1)
<<<<<<< (S,G) Prune is received from Edgel

*Aug 18 02:29:05.273: MRT(4): Delete LISP0.4099/192.168.10.3 from the olist of (10.40.40.1,
239.1.1.1)

*Aug 18 02:29:05.273: PIM(4): Insert (10.40.40.1,239.1.1.1) prune in nbr 10.50.50.6's queue -
deleted

4
4
4
4

*Aug 18 02:29:05.273: PIM
*Aug 18 02:29:05.273: PIM
*Aug 18 02:29:05.273: PIM
*Aug 18 02:29:05.439: PIM

Building Join/Prune packet for nbr 10.50.50.6
Adding v2 (10.40.40.1/32, 239.1.1.1), S-bit Prune
Send v2 join/prune to 10.50.50.6 (V1an3002)

J/P Transport Attribute, Transport Type: Unicast

*Aug 18 02:29:07.193: PIM(4): Received v2 Register on V1an3002 from 10.40.40.6

*Aug 18 02:29:07.193: for 10.40.40.1, group 239.1.1.1
*Aug 18 02:29:07.194: PIM(4): Send v2 Register-Stop to 10.40.40.6 for 10.40.40.1, group
239.1.1.1 <<<<<<< Register-Stop is sent towards FHR

SDA-Borderl#show ip mroute vrf Campus 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:51:28/00:02:44, RP 192.168.50.1, flags: S
Incoming interface: Null, RPF nbr 0.0.0.0
Outgoing interface list:
LISP0.4099, 192.168.10.3, Forward/Sparse, 00:51:28/00:02:44

(10.40.40.1, 239.1.1.1), 00:09:37/00:01:24, flags: P <<<<<<<<<<<< (S8,G) 1is
created but Pruned flag is set
Incoming interface: V1an3002, RPF nbr 10.50.50.6 <<<<<<<<<<<< Incoming

interface and RPF neighbor



Outgoing interface list: Null

SDA-Borderl#show ip rpf vrf Campus 10.40.40.1
RPF information for ? (10.40.40.1)
RPF interface: V1an3002 <<<<<<<<<< RPF
interface towards the Source
RPF neighbor: ? (10.50.50.6) <<<<<<<<<< RPF neighbor
- must be a PIM neighbor
RPF route/mask: 10.40.40.0/30
RPF type: unicast (bgp 65005) <<<<<<<<<< RPF
information coming from unicast RIB/BGP
Doing distance-preferred lookups across tables
RPF topology: ipv4 multicast base, originated from ipv4 unicast base
SDA-Borderl#
SDA-Borderl#show ip route vrf Campus 10.40.40.1

Routing Table: Campus
Routing entry for 10.40.40.0/30
Known via "bgp 65005", distance 20, metric 0
Tag 65004, type external
Last update from 10.50.50.6 2w6d ago
Routing Descriptor Blocks:
* 10.50.50.6, from 10.50.50.6, 2wé6d ago
Route metric is 0, traffic share count is 1
AS Hops 1
Route tag 65004
MPLS label: none
MPLS Flags: NSF
SDA-Borderl#
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SDA-Edgel#

*Aug 18 02:19:53.759: MRT(4): Create (10.40.40.1,239.1.1.1), RPF (unknown, 0.0.0.0, 0/0)
<<<<<<<<< (S,G) is created on LHR

*Aug 18 02:19:53.759: MRT(4): WAVL Insert interface: Vlanl021 in (10.40.40.1,239.1.1.1)
Successful

*Aug 18 02:19:53.759: MRT(4): set min mtu for (10.40.40.1, 239.1.1.1) 18010->1500

*Aug 18 02:19:53.759: MRT(4): Add V1anl1021/239.1.1.1 to the olist of (10.40.40.1, 239.1.1.1),
Forward state - MAC not built <<<<<<< OIL 1is inherited from (*,G)

*Aug 18 02:19:53.759: MRT(4): Set the J-flag for (10.40.40.1, 239.1.1.1)

<<<<<<<< SPT Join Flag is set

*Aug 18 02:19:53.762: MRT(4): (10.40.40.1,239.1.1.1), RPF change from /0.0.0.0 to
LISP0.4099/192.168.10.2 <<<<<<<< RPF interface is resolved

*Aug 18 02:19:53.762: MRT(4): Set the T-flag for (10.40.40.1, 239.1.1.1)

*Aug 18 02:19:53.763: PIM( Insert (10.40.40.1,239.1.1.1) join in nbr 192.168.10.2's queue
*Aug 18 02:19:53.763: PIM( Building Join/Prune packet for nbr 192.168.10.2

*Aug 18 02:19:53.763: PIM( Adding v2 (10.40.40.1/32, 239.1.1.1), S-bit Join

*Aug 18 02:19:53.763: PIM( Adding LISP Unicast transport attribute in join/prune to
192.168.10.2 (LISP0.4099)



*Aug 18 02:19:53.763: PIM(4): Send v2 join/prune to 192.168.10.2 (LISP0.4099)

<<<<<<<< (S,G) Join towards the Source is sent

*Aug 18 02:19:53.826: PIM(4): Building Periodic (*,G) Join / (S,G,RP-bit) Prune message for
239.1.1.1

*Aug 18 02:19:53.826: PIM(4): Insert (*,239.1.1.1) join in nbr 192.168.10.1's queue

*Aug 18 02:19:53.826: PIM(4): Insert (10.40.40.1,239.1.1.1) sgr prune in nbr 192.168.10.1's
queue

*Aug 18 02:19:53.826: PIM(4): Building Join/Prune packet for nbr 192.168.10.1

*Aug 18 02:19:53.826: PIM(4): Adding v2 (192.168.50.1/32, 239.1.1.1), WC-bit, RPT-bit, S-bit
Join

*Aug 18 02:19:53.827: PIM(4): Adding v2 (10.40.40.1/32, 239.1.1.1), RPT-bit, S-bit Prune

*Aug 18 02:19:53.827: PIM(4): Adding LISP Unicast transport attribute in join/prune to
192.168.10.1 (LISP0.4099)

*Aug 18 02:19:53.827: PIM(4): Send v2 join/prune to 192.168.10.1 (LISP0.4099)

<<<<<<<<< (S,G) Prune towards the RP is sent

*Aug 18 02:20:08.323: MRT(4): Update (*,239.1.1.1), RPF (LISP0.4099, 192.168.10.1, 1/1)

*Aug 18 02:20:08.323: MRT(4): Update V1anl021/239.1.1.1 in the olist of (*, 239.1.1.1), Forward
state - MAC not built

*Aug 18 02:20:08.323: MRT(4): Update V1anl021/239.1.1.1 in the olist of (10.40.40.1, 239.1.1.1),
Forward state - MAC not built

SDA-Edgel#show ip mroute vrf Campus 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:43:35/stopped, RP 192.168.50.1, flags: SJC
Incoming interface: LISP0.4099, RPF nbr 192.168.10.1
Outgoing interface list:

Vlanl021, Forward/Sparse, 00:43:35/00:02:29

(10.40.40.1, 239.1.1.1), 00:01:45/00:01:14, flags: JT <<<<<<<<<<<< (S,G)
is created
Incoming interface: LISP0.4099, RPF nbr 192.168.10.2 <<<<<<<<<<<< Border-

2 is the RPF neighbor towards the Source
Outgoing interface list:
Vlanl021, Forward/Sparse, 00:01:47/00:02:27

SDA-Edgelf#show lisp eid-table vrf Campus ipv4 map 10.40.40.1 <<<<<<<< LISP
lookup for the Source
LISP IPv4 Mapping Cache for EID-table vrf Campus (IID 4099), 5 entries

0.0.0.0/1, uptime: 2wld, expires: 18:05:53, via map-reply, forward-native

Sources: map-reply

State: forward-native, last modified: 2wld, map-source: 192.168.10.1

Active, Packets out: 106458(41136237 bytes) (~ 00:00:38 ago)

Encapsulating to proxy ETR <<<<<<<<< No
specific entry is known, forwarding to Proxy ETR

SDA-Edgel#show ip cef vrf Campus 10.40.40.1 detail
0.0.0.0/1, epoch 0, flags [subtree context, check lisp eligibility], per-destination sharing
SC owned, sourced: LISP remote EID - locator status bits 0x00000000
LISP remote EID: 106468 packets 41140303 bytes fwd action encap
LISP source path list
nexthop 192.168.10.1 LISP0.4099 <<<<<<<<<< Load
balancing towards 2 Proxy ETR-s
nexthop 192.168.10.2 LISP0.4099
2 IPL sources [no flags]
nexthop 192.168.10.1 LISP0.4099
nexthop 192.168.10.2 LISP0.4099



SDA-Edgel#show ip cef vrf Campus exact-route 192.168.50.2 10.40.40.1 <<<<<<<<< CEF
hashing points towards Border-2
192.168.50.2 -> 10.40.40.1 =>IP adj out of GigabitEthernetl/0/11, addr 192.168.23.2

SDA-Edgel#show ip rpf vrf Campus 10.40.40.1
RPF information for ? (10.40.40.1)

RPF interface: LISP0.4099

RPF neighbor: ? (192.168.10.2) <<<<<<<<<< Hence
SPT Join is sent towards Border-2

RPF route/mask: 0.0.0.0/1

RPF type: unicast ()

Doing distance-preferred lookups across tables

RPF topology: ipv4d multicast base

SDA-Edgel#

wpel 16 (S.G) Luwde Iyub w9 1Ues-2 gy 9lzoé LISP. ¢J 8w pele, PIM 235> s Edge-1

SDA-Edgel#show ip pim vrf Campus neighbor
PIM Neighbor Table

Neighbor Interface Uptime/Expires Ver DR

Address Prio/Mode

192.168.10.2 LISP0.4099 00:07:32/00:01:22 v2 0 / <<<<<<<< Neighbor
towards Border-2 is created

192.168.10.1 LISP0.4099 2wld/00:01:58 v2 0 /

wpl Iy border-2 B.s IJuslule ppy J IJ multicast oshy 09 suob, luzje Losse RLOC we @y o
Swwws |JRLOC py wrs§ XTR-s J Unicast g9le pu IUy0b.

SDA-Border2#show ip mroute vrf Campus 239.1.1.1
IP Multicast Routing Table

(*, 239.1.1.1), 00:23:00/stopped, RP 192.168.50.1, flags: SP
Incoming interface: LISP0.4099, RPF nbr 192.168.10.1
Outgoing interface list: Null

(10.40.40.1, 239.1.1.1), 00:12:35/00:02:52, flags: T <<<<<<< SPT flag is set
Incoming interface: V1an3007, RPF nbr 10.50.50.26 <<<<<<< RPF neighbor is
based on RPF towards the Source - must be a PIM neighbor
Outgoing interface list:
LISP0.4099, 192.168.10.3, Forward/Sparse, 00:12:35/00:02:45 <<<<<<< OIL created from
(S,G) join received from LHR and containing LHR's RLOC info which has to be tracked

SDA-Border2#show ip mfib vrf Campus 239.1.1.1 10.40.40.1
Entry Flags: C - Directly Connected, S - Signal, IA - Inherit A flag,
ET - Data Rate Exceeds Threshold, K - Keepalive
DDE - Data Driven Event, HW - Hardware Installed
ME - MoFRR ECMP entry, MNE - MoFRR Non-ECMP entry, MP - MFIB
MOFRR Primary, RP - MRIB MoFRR Primary, P - MoFRR Primary
MS - MoFRR Entry in Sync, MC - MoFRR entry in MoFRR Client.
I/0 Item Flags: IC - Internal Copy, NP - Not platform switched,
NS - Negate Signalling, SP - Signal Present,
A - Accept, F - Forward, RA - MRIB Accept, RF - MRIB Forward,
MA - MFIB Accept, A2 - Accept backup,
RA2 - MRIB Accept backup, MA2 - MFIB Accept backup

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kbits per second
Other counts: Total/RPF failed/Other drops



I/0 Item Counts: FS Pkt Count/PS Pkt Count
VRF Campus

(10.40.40.1,239.1.1.1) Flags: HW

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

HW Forwarding: 176/0/122/0, Other: 0/0/0

forwarded in h/w
V1an3007 Flags: A
LISP0.4099, 192.168.10.3 Flags: F NS
Pkts: 0/0

SDA-Border2#sh ip mfib vrf Campus 239.1.1.1 10.40.40.1 count

<<<<<<< Multicast stream is

Forwarding Counts: Pkt Count/Pkts per second/Avg Pkt Size/Kilobits per second

Other counts: Total/RPF failed/Other drops(0OIF-null,

VRF Campus

6 routes, 2 (*,G)s, 3 (*,G/m)s
Group: 239.1.1.1

Source: 10.40.40.1,

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

HW Forwarding: 182/0/122/0, Other: 0/0/0
incrementing

Totals - Source count: 1, Packet count: 182

Groups: 1, 1.00 average sources per group
SDA-Border2#

rate-limit etc)

<<<<<<<< Counter is
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