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(R1-(CE

Enable multicast routing. ! ! interface LoopbackO ---!
i p address 100.0.0.1 255.255.255.255 | interface
Serial0/0 ip address 10.1.0.1 255.255.255.0 ip pim

spar se-dense-node !--- PIM sparce-dense mode is used
between the PE and CE. !--- PIM sparce-dense mode 1s the
multicast routing protocol. ! router rip version 2

network 10.0.0.0 network 100.0.0.0 no auto-summary ! ip
classless no ip http server ip pimbidir-enable ! ! | |
line con O exec-tinmeout 0 O line aux O line vty 0 4

version 12.2

service timestanps debug dateti ne nsec
service timestanps | og datetime nsec
no service password-encryption

!

host namre R1

!

!

clock timezone CET 1

i p subnet-zero

no i p domain | ookup

!

ip nmulticast-routing

login! end

(R2-(PE

threshold 1

Configure the default Multicast Distribution Tree ---!
(MDT) !--- for VRF yellow. ndt data 239.2.2.0 0.0.0.255
! -—— Configure the range global addresses
for !--- data MDTs and the threshold. ip multicast-

version 12.2

service timestanps debug dateti ne nsec
service timestanps | og datetime nsec
no service password-encryption

1

host nane R2

1

!

clock timezone CET 1

i p subnet-zero

no i p domain | ookup

1
ip vrf yellow

rd 2:200

route-target export 2:200
route-target inport 2:200

mdt default 239.1.1.1




routing !/--- Enable global multicast routing. ip
mul ticast-routing vrf yellow /--- Enable multicast
routing in VRF yellow. ip cef npls | abel protocol |dp
tag-switching tdp router-id LoopbackO ! ! ! interface
LoopbackO i p address 50.0.0.2 255.255.255.255 ip pim
sparse-dense-mode !--- Multicast needs to be enabled on
loopback !--- interface. This is used as a source !---
for MPBGP sessions between PE routers that participate
in MVPN. ! interface Loopbackl1l00 ip vrf forwarding
yellow i p address 100.0.0.2 255.255.255.255 ip pim
sparse-dense-nmode ! !/--- This router needs to be RP for
!--- multicast in VRF yellow. Therefore, multicast !---
needs to be enabled on the interface which is used as
Rp. ! interface Serial1/0 ip vrf forwarding yellow ip
address 10.1.0.2 255.255.255.0 ip pi msparse-dense-node
!-—- Multicast is enabled on PE-CE interfaces in VRF. !
interface Serial2/0 ip address 10.2.0.2 255.255.255.0 ip
pi m spar se-dense-node !--- Service provider core needs
to run multicast !--- to support MVPN services, !--- so
multicast is enabled on PE-P links. tag-switching ip
router ospf 1 router-id 50.0.0.2 |og-adjacency-changes
network 10.0.0.0 0.255.255.255 area 0 network 50.0.0.0
0.0.0.255 area O ! router rip version 2 no auto-sumary
! address-famly ipv4 vrf yellow version 2 redistribute
bgp 1 network 10.0.0.0 network 100.0.0.0 default-netric
5 no auto-sunmary exit-address-fanily ! router bgp 1 no
synchroni zati on no bgp default ipv4-unicast bgp |og-
nei ghbor - changes redistribute rip neighbor 50.0.0.4
renmote-as 1 nei ghbor 50.0.0.4 update-source LoopbackO
nei ghbor 50.0.0.4 activate nei ghbor 50.0.0.6 renote-as 1
nei ghbor 50. 0. 0.6 updat e-source Loopback0 nei ghbor
50.0.0.6 activate no auto-sunmary ! address-fanmily ipv4d
vrf yellow redistribute connected redistribute rip no
aut o- summrary no synchroni zation exit-address-fanily
address-fam |y vpnv4 nei ghbor 50.0.0.4 activate nei ghbor
50. 0. 0.4 send-community extended nei ghbor 50.0.0.6
activate nei ghbor 50.0.0.6 send-community extended no
aut o-summary exit-address-fanmily ! ip classless no ip
http server ip pimbidir-enable ip pimvrf yellow send-
r p- announce Loopback100 scope 100 ip pimvrf yell ow

send- r p- di scovery Loopbackl100 scope 100 !--- Configure
auto-RP. The R2's loopback !--- 100 is the RP in VRF
yvellow. ! I 1 line con O exec-tinmeout 0 O line aux O
line vty 0 4 login! end

(g)R3-

version 12.2

service timestanps debug dateti ne nsec

service tinmestanps | og datetime nsec

no service password-encryption

!

host nane R3

!

!

clock timezone CET 1

i p subnet-zero

!

ip nmulticast-routing

Enable global multicast routing. ip cef npls |abel ---!
protocol |dp tag-switching tdp router-id LoopbackO ! ! !
interface LoopbackO ip address 50.0.0.3 255. 255. 255, 255
ip pimsparse-dense-node ! | interface Serial1l/0 ip




address 10.2.0.3 255.255.255.0 ip pi msparse-dense-node
! --- Enable multicast on links to PE routers !--- which
have MVPNs configured. tag-switching ip ! interface
Serial2/0 ip address 10.3.0.3 255.255.255.0 ip pim
sparse-dense-nbde tag-switching ip ! router ospf 1
router-id 50.0.0.3 | og-adj acency-changes network
10.0.0.0 0.255.255.255 area 0 network 50.0.0.0 0.0.0. 255

area 0! ip classless no ip http server ip pimbidir-
enabl e i p pi m send-rp-announce LoopbackO scope 100 ip
pi m send-r p-di scovery LoopbackO scope 100 /--- R3 is
configured to announce itself as !--- the RP through
auto-RP. ! 1 I 1 line con O exec-tineout 0 O line aux O
line vty 0 4 login ! end

(R4-(PE

version 12.2

service timestanps debug dateti ne nsec

service tinmestanps | og datetime nsec

no service password-encryption

|
host namre R4

|

!

clock timezone CET 1

i p subnet-zero

no i p domain | ookup

|
ip vrf yellow

rd 2:200

route-target export 2:200

route-target inport 2:200

ndt default 239.1.1.1

Configure the default MDT address. ndt data ---!
238.2.2.0 0.0.0.255 threshold 1 !--- Configure the data
MDT range and threshold. ! ip multicast-routing !/---
Enable global multicast routing. ip multicast-routing
vrf yellow !--- Enable multicast routing in VRF yellow.
ip cef npls |abel protocol |dp tag-sw tching tdp router-
id LoopbackO ! ! I interface LoopbackO ip address
50. 0. 0.4 255. 255. 255. 255 i p pi m spar se-dense- node !
interface Loopback100 ip vrf forwarding yellow ip
address 100.0. 0.4 255. 255. 255. 255 ip pi m sparse-dense-
mode ! interface Seriall1/0 ip address 10.3.0.4
255.255.255.0 i p pi msparse-dense-node tag-switching ip
I interface Serial2/0 ip vrf forwarding yellow ip
address 10.4.0.4 255.255.255.0 ip pi m sparse-dense- node
!--- Enable the PIM toward the CE. ! router ospf 1
router-id 50.0.0.4 | og-adj acency-changes network
10.0.0.0 0. 255.255.255 area 0 network 50.0.0.0 0.0.0. 255
area O ! router rip version 2 no auto-sumuary ! address-
famly ipv4d vrf yellow version 2 redistribute bgp 1
network 10.0.0.0 network 100.0.0.0 default-netric 5 no
aut o-sunmmary exit-address-famly ! router bgp 1 no
synchroni zati on no bgp default ipv4-unicast bgp | og-
nei ghbor - changes redistribute rip neighbor 50.0.0.2
remote-as 1 nei ghbor 50.0.0.2 update-source LoopbackO
nei ghbor 50.0.0.2 activate no auto-sunmary ! address-
famly ipv4 vrf yellow redistribute connected
redistribute rip no auto-summary no synchronization
exit-address-famly ! address-fam |y vpnv4 nei ghbor
50.0.0.2 activate neighbor 50.0.0.2 send-conmunity

ext ended no auto-summary exit-address-famly ! ip




classless no ip http server ip pimbidir-enable ! | I |
! line con O exec-timeout 0 O line aux O line vty 0 4
login! end

(R5-(CE

version 12.2

service timestanps debug dateti ne nsec

service tinmestanps | og datetime nsec

no service password-encryption

|

host nane R5

|

!

clock timezone CET 1

i p subnet-zero

no i p domain | ookup

|

ip nmulticast-routing

Enable global multicast routing in the CE. ! | —---1!

i nterface LoopbackO ip address 100.0.0.5 255. 255. 255. 255

! interface Serial0/0 ip address 10.4.0.5 255.255.255.0
i p pimsparse-dense-node ip ignp join-group 224.2.2.2

router rip version 2 network 10.0.0.0 network 100.0.0.0

no auto-summary ! ip classless no ip http server ip pim

bidir-enable ! I I 1 1 line con O exec-tineout O O line

aux O line vty 0 4 login ! end
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o5 Lillg azgolly 6l dlais Jldiw] 656> g0 sazioll cull wlegozo o ,2,—show ip igmp groups -
(IGMP) iVl degoxo 6,5 JoSei9 SIS o lede O il
acgoxal) (RD) jluwoll Jasall (BGP) an9axl 6,Lell JgSgi9 0 wMel Lo ,2,—show ip pim mdt bgp -

.awol iV MDT

VRF 9 a>g0ll lg o 3l oll) MDT o lbMel—show ip pim vrf <vrf-name>mdt send _o =, -
Daxoll

a>goll dlawly, lbsiwl o5 (il oLl MDT obMel o ,2—MDT _ali<show ip pim vrf <vrf-name -
2axoll VRF 9

2990)l S50 (9 sa=iall IP &y azgi J92> wlgixoe Lo y2,—show ip route -
Jwol Lol VRF (9 saziall el a5 J9a> (o= — <show ip mroute vrf <vrf-name -

2o JSuin Josy i) GuoSill ol o Baxill wlglazll 0i® JaS|

default- oYl laol rs; lisSs pi I319. oY MDT sai) IGMP dcgazo J| PES plaiail (o  3ax .1
liw¥l S o o ol Yl MDT asgaze I plais¥l 9 PE Jisky 19 VRF (1955 caio mdt
show oYl jlaol, a8 PE-R2 J dwuilly. dSuinall J, ol 5,31 6,0 aimingg VRF JI (o el mdt JI cJji

.Ip |gmp groups
| GW Connected G oup Menbership

G oup Address Interface Upti me Expi res Last Reporter
Serial 2/0 02: 21: 23 st opped 10.2.0.2 224.0.1.40
LoopbackO 02: 36: 59 st opped 0.0.0.0 239.1.1.1

.show ip igmp groups oVl ,laol 08 .PE-R4 J
| GW Connected G oup Menbership
G oup Address Interface Upti me Expires Last Reporter

Loopback0 02:51:48 00:02:39 50.0.0.4 224.0.1.40
LoopbackO 02: 51: 45 st opped 0.0.0.0 239.1.1.2
LoopbackO 02: 51: 45 st opped 0.0.0.0 239.1.1.1
LoopbackO 01: 40: 03 st opped 0.0.0.0 239.2.2.0

2 Ll MDT 6361 o B2 cJliall Juw e talas Vo PE JSJ alldiwl a5 sill BGP oMel oo 3ix
show ip pim mdt oYl laol, pd PE-R2 J éwill,.é aill PE-R4 9 PE-R2 65621 &0 lede Jguaxll

.bgp
MDT-def ault group 239.1.1.1

rid: 50.0.0.4 next_hop: 50.0.0.4
WAVL tree nodes

MDT-default: 239.1.1.1 TunnelO source-interface: LoopbackO

show ip pim mdt bgp oVl ,lasl 48 PE-R4 J| duuilly
MDT-default group 239.1.1.1
rid: 50.0.0.2 next_hop: 50.0.0.2

WAVL tree nodes
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MDT-default: 239.1.1.1 TunnelO source-interface: LoopbackO
MDT- dat a :239.2.2.0 TunnelO source-interface: LoopbackO

65621 o lede Joaxdl o5 Ll ol Go 383 Jliall Juw e tala>o. o blull MDTS (o 34 .
pd PE-R2 J dwuidL.PE-R4 3 PE-R2 o393 S oo led] plaiasVl o il 51 (MDT) duiSall iguaSJ|

.show ip pim vrf yellow mdt send oV laol,

MDT-data send list for VRF: yellow
source, group) MDT- dat a group ref _count)
1 239.2.2.0 (224.2.2.2 ,100.0.0.1)

.show ip pim vrf yellow mdt receive oVl ,laol 09 PE-R2 J duuill,

,Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, C - Connected
,L - Local, P - Pruned, R- RP-bit set, F - Register flag
,T - SPT-bit set, J - Join SPT, M- MSDP created entry
, X - Proxy Join Tinmer Running, A - Candidate MSDP Adverti senent
U- URD, | - Received Source Specific Host Report, Z - Milticast Tunnel
Y - Joined MDT-data group, y - Sending to MDT-data group

Joi ned MDT-data groups for VRF: yellow

group: 239.2.2.0 source: 0.0.0.0 ref_count: 1

ig>lo)l dnild:logleall 03D 1a>Y rdlasVo._ol,Y MDT J plell saziall cull amgs J9a> oo 855

3200 Gy dCgaxaS dCgazall P azgs s Lightweight giog)l (8 Jswgll bl Lle MWRF (D 6,30l
885 13® ol I Z 632> dode i .PE olegzgo 8 laadg .o,V MDT J jaao ¢d PE JS.dpnle
.show ip mroute 239.1.1.1 oVl ,lansl 08 PE-R2 J duuill.sasioll cull
IP Multicast Routing Table
,Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, C - Connected
,L - Local, P - Pruned, R- RP-bit set, F - Register flag
, T - SPT-bit set, J - Join SPT, M- MSDP created entry
, X - Proxy Join Timer Running, A - Candidate MSDP Adverti senent
U- URD, | - Received Source Specific Host Report, Z - Milticast Tunnel
Y - Joined MDT-data group, y - Sending to MDT-data group
Qutgoing interface flags: H - Hardware switched
Timers: Uptime/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

stopped, RP 50.0.0.3, flags: SJCFZ/02:37:16 ,(239.1.1.1 ,%*)
Inconmng interface: Serial2/0, RPF nbr 10.2.0.3
:Qutgoing interface |ist
MRF yel | ow, Forward/ Spar se- Dense, 02:21:26/00: 00: 28

flags: FTZ ,02:37:12/00:03:29 ,(239.1.1.1 ,50.0.0.2)
I ncom ng interface: LoopbackO, RPF nbr 0.0.0.0
:Qutgoing interface |ist
Serial 2/ 0, Forward/ Sparse-Dense, 02:36:09/00: 02: 33
)
flags: JTZ ,02:36:02/00:02:59 ,(239.1.1.1 ,50.0.0.4
Inconm ng interface: Serial2/0, RPF nbr 10.2.0.3
:Qutgoing interface |ist
MRF yel | ow, Forward/ Sparse-Dense, 02:21:26/00: 00: 28

.show ip mroute 239.1.1.1 JuVl ,laol, 08 P-R3 J duull,

I P Multicast Routing Table

,Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, C - Connected
,L - Local, P - Pruned, R- RP-bit set, F - Register flag
, T - SPT-bit set, J - Join SPT, M- MSDP created entry
, X - Proxy Join Tiner Running, A - Candidate MSDP Adverti sement
U- URD, | - Received Source Specific Host Report, Z - Milticast Tunnel
Y - Joined MDT-data group, y - Sending to MDT-data group

Qutgoing interface flags: H - Hardware sw tched

Ti mers: Uptinme/ Expires

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

stopped, RP 50.0.0.3, flags: S/02:50:24 ,(239.1.1.

1.,%)
Inconming interface: Null, RPF nbr 0.0.0.0



:Qutgoing interface |ist
Serial 1/ 0, Forward/ Sparse-Dense, 02:34:41/00: 03: 16
Seri al 2/ 0, Forward/ Sparse-Dense, 02:49: 24/ 00: 02: 37

flags: T ,02:49:56/00:03:23 ,(239.1.1.1 ,50.0.0.2)
Inconming interface: Serial1/0, RPF nbr 10.2.0.2
:Qutgoing interface |ist
Serial 2/ 0, Forward/ Sparse-Dense, 02:49: 24/00: 02: 37

flags: T ,02:49:47/00:03:23 ,(239.1.1.1 ,50.0.0.4)
Inconming interface: Serial2/0, RPF nbr 10.3.0.4
:Qutgoing interface |ist
Serial 1/ 0, Forward/ Sparse-Dense, 02:34:41/00: 03: 16

.show ip mroute 239.1.1.1 JoVI ,laol 09 PE-R4 J duuill,

IP Multicast Routing Table

,Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, C - Connected
,L - Local, P - Pruned, R- RP-bit set, F - Register flag
,T - SPT-bit set, J - Join SPT, M- MSDP created entry
, X - Proxy Join Tinmer Running, A - Candidate MSDP Adverti senent
U- URD, | - Received Source Specific Host Report, Z - Milticast Tunnel
Y - Joined MDT-data group, y - Sending to MDT-data group

Qutgoing interface flags: H - Hardware sw tched

Timers: Upti me/ Expires

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

stopped, RP 50.0.0.3, flags: SJCFZ/02:51:06 ,(239.1.1.1 ,%*)
Inconming interface: Serial1/0, RPF nbr 10.3.0.3
:Qutgoing interface |ist
MRF yel | ow, Forward/ Sparse-Dense, 02:51: 06/ 00: 00: 48

flags: JTZ ,02:50:06/00:02:58 ,(239.1.1.1 ,50.0.0.2)
Inconmng interface: Serial1/0, RPF nbr 10.3.0.3
:Qutgoing interface |ist
MRF yel | ow, Forward/ Sparse-Dense, 02:50: 06/ 00: 00: 48

flags: FTZ ,02:51:00/00:03:10 ,(239.1.1.1 ,50.0.0.4)
I ncom ng interface: LoopbackO, RPF nbr 0.0.0.0
:Qutgoing interface |ist
Serial 1/0, Forward/ Sparse-Dense, 02:35:24/00: 03: 00

dg>loll ol la>Y PE-R2 J duwill, :dla>No. o blyll MDTs J pledl sasiall el agi J9as oo 5> .
show ip JoVI jlaol 08 (VRF il>) jaaall usSy cu> PE-R2 J duuill,.tunnel0 . é)sLall

224.2.2.2 ,2.0Y1 mroute vrf
IP Multicast Routing Table
,Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, C - Connected
,L - Local, P - Pruned, R- RP-bit set, F - Register flag
,T - SPT-bit set, J - Join SPT, M- MSDP created entry
, X - Proxy Join Tinmer Running, A - Candidate MSDP Adverti senent
U- URD, | - Received Source Specific Host Report, Z - Milticast Tunnel
Y - Joined MDT-data group, y - Sending to MDT-data group
Qutgoing interface flags: H - Hardware sw tched
Timers: Upti me/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

2d01h/ st opped, RP 100.0.0.2, flags: S ,(224.2.2.2 ,*%)
Inconming interface: Null, RPF nbr 0.0.0.0
:Qutgoing interface |ist
Tunnel 0, Forwar d/ Spar se- Dense, 2d01h/00: 02: 34

flags: Ty ,00:05:32/00:03:26 ,(224.2.2.2 ,100.0.0.1)
Inconming interface: Serial1l/0, RPF nbr 10.1.0.1
:Qutgoing interface |ist
Tunnel 0, Forwar d/ Spar se- Dense, 00: 05: 37/ 00: 02: 34



show ip route ,o¥l jlasol 8 (sasioll cull pledl Hluall) Jaasll oSy éu> PE-R2 J duuilly

.239.2.2.0

IP Multicast Routing Table

,Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, C - Connected
,L - Local, P - Pruned, R- RP-bit set, F - Register flag
, T - SPT-bit set, J - Join SPT, M- MSDP created entry
, X - Proxy Join Timer Running, A - Candidate MSDP Adverti senent
U- URD, | - Received Source Specific Host Report, Z - Milticast Tunne
Y - Joined MDT-data group, y - Sending to MDT-data group

Qutgoing interface flags: H - Hardware switched

Timers: Uptime/ Expires

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

stopped, RP 50.0.0.3, flags: SIJPFz/02:13:27 ,(239.2.2.0 ,%*)
Inconmng interface: Serial2/0, RPF nbr 10.2.0.3
Qutgoing interface list: Nul

flags: FTZ ,02:13:27/00:03:22 ,(239.2.2.0 ,50.0.0.2)
I ncom ng interface: LoopbackO, RPF nbr 0.0.0.0
:Qutgoing interface |ist
Seri al 2/ 0, Forward/ Sparse-Dense, 02:13:27/00: 03: 26
Ulgie) saiall cul j9 0 a2 HjauaeS PE azgal 1aad ay (§9 40l saxioll el jauas gl tdla>No
.ol MDT dcgoxs

Le>Nolg clas VI BlaSiwl

oo PIM lg> adle clisl, cwold PE wlgzg0 ol 0 gaxill show ip pim vrf neighbor oVl laol 48 -
2o i Joasy _oidVI MDT o8 138 &ax> 13ly . Sweluall gail dg=ly V>

ollac ol o gaxsll show ip pim mdt mgp LoVl luol clsd dwol,idYl MDT 61>9 Joss o) 13] -
«AiS 5SS 0 1319 . dxall azg0ll dawlgs 499,20 MVPN 9 &S, Linall 6242l PE wlg>g0) gl iV
MP BGP Joac clulx) jauaeS dorzimall gl i)l wlg>ly e PIM uSoi (0 (3809

i 28 LUVl Lol,eY PE wlezgo o sazioll el puaii) qumuo JSuin SP S 40 (19S5 o (3850 -
el Jlasl Lz ely>l9 a>19 PE a> g0y dwol3l gloiwdl dgzl9 e IGMP &S)liv dcgozo oS
231 PE a>g00 Lol glLiwYl (o jaaoll dasioll

ado old ologleo

MPLS VPN éa,02Jl oluall  35L9 -
MPLS ac) dxéw -

daxioll IP &y a8 dxéuo -

Cisco Systems - _iall acill -
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