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lJozed Jl seole Ids zols luvedeld pouod pedsl sddue $> seolz s zob luwogold.

IJodosu

odysu RR

router bgp 65001

bgp router-id 10.0.0.5
address-fanmily ipv4 unicast

!

address-fanmily vpnv4 uni cast

1

address-family ipv4 mdt ## for profile O
!

address-fam |y ipv4 nvpn

!

address-family vpnv4 multicast ## SAFlI 129
!

nei ghbor 10.0.0.1 ## profile 0 peer
renote-as 65001

updat e- sour ce LoopbackO
address-fanmily vpnv4 uni cast
route-reflector-client

1

address-fanmily ipv4d mdt
route-reflector-client

!

!

nei ghbor 10.0.0.2 ## profile 0 peer
renote-as 65001

updat e- sour ce LoopbackO
address-fanmily vpnv4 uni cast
route-reflector-client

!

address-fanmily ipv4d mdt
route-reflector-client

1

1

nei ghbor 10.0.0.3 ## TA peer
renote-as 65001

updat e- sour ce LoopbackO
address-fanmily vpnv4 uni cast
route-reflector-client

!

address-fam |y ipv4 nvpn
route-reflector-client

1

address-family vpnv4 multicast ## SAFI 129
route-reflector-client

1

1

nei ghbor 10.0.0.4  ## profile 6 peer
renote-as 65001

updat e- sour ce LoopbackO
address-fanily vpnv4 uni cast
route-reflector-client

|

address-fanmily ipv4 mdt



route-reflector-client

!

address-fam |y ipv4 nvpn
route-reflector-client

!

address-family vpnv4 multicast
route-reflector-client

SeJduw w8y IJpsbs IJgbss puwble pdud IJog)sed 0 (AF IPv4 MDT). MDT Juig,6 w95SE
lJoo [Jpogn.

Sewlz RR IJs SAFI129. o3l gugly glisdé VPNV4 multicast. sz i odou gduwle gpd BGP J
AF o3l wsu RR 99YJ p9zo suved pdd IJog)sud 6 ould.

odosu PE 1Jp 0o,

odlebé: sz luols wdasy PE IJpuos) IJs Is pdud ce)rsud Tg) 0 PE sgs z5el po
lJeszsd.

vrf one
address-fam |y ipv4 unicast
i mport route-target
65001: 1
|
export route-target
65001: 1

router bgp 65001
bgp router-id 10.0.0.1
address-fam |y vpnv4 uni cast
!
address-family ipv4 mdt
1
nei ghbor 10.0.0.5
renote-as 65001
updat e- sour ce LoopbackO
address-fam |y vpnv4 uni cast
1
address-family ipv4 mdt
!
!
vrf one
rd 1:2
address-fam |y ipv4 unicast
redi stribute onnected

mul ticast-routing
address-fanily ipv4
i nterface LoopbackO
enabl e
|
interface G gabitEthernet0/0/0/0
enabl e
!
!
vrf one
address-fanily ipv4



interface G gabitEthernet0/0/0/1
enabl e
!
ndt source LoopbackO
rate-per-route
mdt default ipv4 232.1.1.1 ## profile O Default MDT

sew9s e9zo PE 1Jeuos) eds Idodsse Jedd IJog st 0 Bb. Jp sop wdsso SAFI 129 1y
SAFI 2. Jl 592> wdysu Jpdd we)sw 6.

odysu TAPE

vrf one
address-fam |y ipv4 unicast
i mport route-target
65001: 1
!
export route-target
65001: 1
!
!
address-family ipv4 multicast ## SAFlI 2
i mport route-target
65001: 1
!
export route-target
65001: 1

router bgp 65001
bgp router-id 10.0.0.4
address-fam |y ipv4 unicast
1
address-family ipv4 multicast ## this is needed to have the static route in SAFI 2
1
address-fam |y vpnv4 uni cast
1
address-family ipv4 mdt ## for profile O
1
address-famly ipv4 nvpn
!
address-family vpnv4 multicast ## SAFlI 129
!
nei ghbor 10.0.0.5 ## RR peer
renote-as 65001
updat e- sour ce LoopbackO
address-fam |y vpnv4 uni cast
!
address-fam |y ipv4d ndt
!
address-famly ipv4 nvpn
!
address-family vpnv4 multicast ## SAFI 129
1
1
vrf one
rd 1: 4
address-fam |y ipv4 unicast
redi stribute connected
redistribute static



!
address-family ipv4 multicast ## SAFlI 2
redi stri bute connected
redistribute static ## redistribute SAFl 2 static routes
!
!

router static
vrf one
address-family ipv4 multicast
10.1.6.0/24 vrf default 10.0.0.1 ## SAFI 2 static route

rout e-policy rpf-PE-TA
set core-tree pimdefault
end-polic

mul ti cast-routing
address-famly ipv4d
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/0
enabl e
!
!
vrf one
address-famly ipv4d
ndt source LoopbackO
rate-per-route
mdt default ipv4 232.1.1.1 ## profile O
mdt mldp in-band-signaling ipv4 ## profile 6
!
!
1
router pim
vrf one
address-famly ipv4
rpf topol ogy route-policy rpf-PE-TA

seolz TA PE [Js SAFI 129. o3l goslo glisJs VPNV4 multicast oz9 1J RR.
e 929> SAFI 2 Lp9ze VRF 9 BGP.

Sdie Idpuwl) IJeloe Ws VRF 29 1dpuos) (|_9 RP J ASM). piusyl IJs pogo PE IUglLo
oldpsgd. sew leho wyjse 03l Idpuwl) IJeloo SAFI 20 Jpuly SAFI 129 WO s BGP. swp wJds
euwly SAFI 129 o3l g_J_SIUUJD-(S ro.JgS |.Ju&)g5g9 6 puwble PE s BGP Jpouwl) SAFI 129 9swpe
oowswo Jpwly) SAFI 2 s VRF.

sdip ©d9su IJ pu IJes o8 05 6. sop odosu le) pebb ghs wozse Ideusly IJeduus
(RPF) JpJ 1o s 0. wel 16 031 09 pdle 9295 1pu0o, (I9 RP).

pdlelos: sje lo 590 Jpse IJudd 9lzos ploss (rgs8) (Jsuwe slzes luwenzle) ppdus
Juggse lJow UPCJEP Os VRF. bl Jp sJu 03l 09 IJzldc WJu swp vowse puvblo
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oubded lJpese PE



vrf one
address-fam |y ipv4 unicast
i mport route-target
65001: 1
export route-target
65001: 1
!
address-family ipv4 multicast ## SAFlI 2
i mport route-target
65001: 1
!
export route-target
65001: 1

router bgp 65001
bgp router-id 10.0.0.3
address-fam |y ipv4 unicast
!
address-fam |y vpnv4 uni cast
!
address-fam |y ipv4 nvpn
!
address-family vpnv4 multicast ## SAFlI 129
!
nei ghbor 10.0.0.5 ## RR peer
renot e-as 65001
updat e- sour ce LoopbackO
address-fam |y vpnv4 uni cast
!
address-fam |y ipv4 nvpn
!
address-family vpnv4 multicast ## SAFlI 129
!
!
vrf one
rd 1:3
address-fam |y ipv4 unicast
redi stribute connected
!
address-family ipv4 multicast ## SAFlI 2
redi stribute connected
redi sribute static

rout e-policy in-band-mdp
set core-tree m dp-inband ## profile 6
end-polic

mul ti cast-routing
address-famly ipv4d
i nterface LoopbackO
enabl e
!
!
vrf one
address-famly ipv4d
interface G gabitEthernet0/0/0/1
enabl e
!
ndt source LoopbackO
rate-per-route
mdt mldp in-band-signaling ipv4 ## profile 6



!
!
router pim
address-famly ipv4
i nterface LoopbackO
enabl e
!
!
vrf one
address-famly ipv4
rpf topol ogy route-policy in-band-mdp ## profile 6

Sew9s p9zo Egress PE gJs IJedssy Jedod IJog s 6. Lldluols [Js el sds: JIs swpdy

p9z0 PE p0 108192 pu lghs wozso IJpuwl IJgdums (RPF) Lozle wes poze TA PE JJeues, (I
RP J ASM). &luo seole IJs IJodsse J SAFI 2 9 SAFI 129,

lJordd
pJV IJog s 6 PE - PE3

RP/ 0/ RPO/ CPUO: PE3#show bgp vpnv4 multicast rd 1:3 10.1.6.0/24
BGP routing table entry for 10.1.6.0/24, Route Distinguisher: 1:3

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 136 136

Last Modified: Jul 7 12:02:27.278 for 00:49: 22
Paths: (1 avail able, best #1)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Loca
10.0.0.4 (metric 30) from10.0.0.5 (10.0.0.4)
Origin inconplete, netric O, |local pref 100, valid, internal, best, group-best, inport-
candi date, inported
Received Path ID 0, Local Path ID 1, version 136
Ext ended comunity: RT:65001:1
Oiginator: 10.0.0.4, Custer list: 10.0.0.5
Connector: type: 1, Value:1:4:10.0.0.4
Source AFI: VPNv4 Multicast, Source VRF: default, Source Route Distinguisher: 1:4

lJ¢b9é IJoldss os 10.0.0.4 gldes os p9zo TA PE.

RP/ 0/ RPO/ CPU0: PE3#show route vrf one ipv4 multicast 10.1.6.0/24
Routing entry for 10.1.6.0/24
Known via "bgp 65001", distance 200, netric O, type internal
Installed Jul 7 12:02:27.236 for 00:50: 44
Routi ng Descriptor Bl ocks
10.0.0.4, from10.0.0.5
Nexthop in Vrf: "default", Table: "default", |Pv4 Unicast, Table Id: 0xe0000000
Route metric is O
No advertising protos.



RP/ 0/ RPO/ CPUO: PE3#show pim vrf one rpf 10.1.6.6
Table: IPv4-Multicast-default
* 10.1.6.6/32 [200/0]
vi a Imdtone with rpf neighbor 10.0.0.4
Connector: 1:4:10.0.0.4, Nexthop: 10.0.0.4

e9zo RPF 09 w9 p9zo TA PE.

RP/ 0/ RPO/ CPU0: PE3#show mrib vrf one route 232.1.1.1
IP Multicast Routing Information Base
Entry flags: L - Dommin-Local Source, E - External Source to the Donain,
C - Directly-Connected Check, S - Signal, IA- Inherit Accept,
IF - Inherit From D - Drop, ME - MDT Encap, EID - Encap ID
MD - MDT Decap, MI - MDT Threshold Crossed, MH - MDT interface handl e
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MoFE - MbFRR Enabl ed, MobFS - MoFRR State, MFP - MFRR Prinmary
MbFB - MOFRR Backup, RPFID - RPF ID Set, X - VXLAN
Interface flags: F - Forward, A - Accept, IC - Internal Copy,
NS - Negate Signal, DP - Don't Preserve, SP - Signal Present,
Il - Internal Interest, ID- Internal D sinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
El - Encapsul ation Interface, M - MT Interface, LVMIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MI - MDT Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface

IRM - IR MT Interface, TRM - TREE SID MDT Interface, MH - Miltihone |nterface
(10.1.6.6,232.1.1.1) RPF nbr: 10.0.0.4 Flags: RPF
Up: 09:29: 38

Incoming Interface List
Imdtone Flags: A LM, Up: 00:47:04
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 09:29:38

I IJpsgd 09 pJd weuosue 6.

ol s

RP/ 0/ RPO/ CPUO: TA- PE#fshow bgp vpnv4 multicast rd 1:4 10.1.6.0/24
BGP routing table entry for 10.1.6.0/24, Route Distinguisher: 1:4
Ver si ons:
Process bRI B/ RIB SendTbl Ver
Speaker 80 80
Last Modified: Jul 7 12:02:27.317 for 01:04: 42
Paths: (1 available, best #1)
Advertised to peers (in unique update groups):
10.0.0.5
Path #1: Received by speaker 0
Advertised to peers (in unique update groups):
10.0.0.5
Loca
10.0.0.1 (netric 30) from 0.0.0.0 (10.0.0.4)
Oigin inconplete, netric O, local pref 100, weight 32768, valid, redistributed,
group- best, inport-candi date
Received Path ID 0, Local Path ID 1, version 80
Ext ended conmunity: RT:65001:1

best,



o3l IJpuwly peds: 9ddu 1Ugbys IJoldss os puos, PE (10.0.0.1). sope ldledlo g 1wl 1Us
RR (10.0.0.5).

RP/ 0/ RPO/ CPUO: TA- PE#fshow route vrf one ipv4 multicast 10.1.6.0/24
Routing entry for 10.1.6.0/24
Known via "static", distance 1, netric O
Installed Jul 7 12:02:27.234 for 01:07:01
Routi ng Descriptor Bl ocks
10.0.0.1
Nexthop in Vrf: "default", Table: "default", |IPv4 Milticast, Table Id: 0xe0100000
Route netric is 0, W is 1
No advertising protos.

RP/ 0/ RPO/ CPUO: PE- TA#show pim vrf one rpf 10.1.6.6
Table: IPv4-Multicast-default
* 10.1.6.6/32 [1/0]

via mdtone W th rpf neighbor 10.0.0.1

sz lehs wozso Idpuwly Ieduus (RPF) 1Us pszo lJpuos) wluwedsle pdud IUeg s 0.

RP/ 0/ RPO/ CPUO: TA- PE#fshow mrib vrf one route 232.1.1.1

IP Multicast Routing Information Base

Entry flags: L - Dommin-Local Source, E - External Source to the Donain,
C - Directly-Connected Check, S - Signal, 1A - Inherit Accept,
IF - Inherit From D - Drop, ME - MDT Encap, EID - Encap |ID,
MD - MDT Decap, MI - MDT Threshold Crossed, MH - MDT interface handl e
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MbFE - MbFRR Enabl ed, MoFS - MoFRR State, MFP - MFRR Prinmary
MbFB - MOFRR Backup, RPFID - RPF ID Set, X - VXLAN

Interface flags: F - Forward, A - Accept, IC - Internal Copy,
NS - Negate Signal, DP - Don't Preserve, SP - Signal Present,
Il - Internal Interest, ID- Internal D sinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
El - Encapsul ation Interface, M - MT Interface, LVMIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MI - MDT Threshold Crossed,
MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface

IRM - IR NMT Interface, TRM - TREE SID MDT Interface, MH - Miltihone |nterface
(10.1.6.6,232.1.1.1) RPF nbr: 10.0.0.1 Flags: RPF
Up: 01:13:28

Incoming Interface List

mdtone Flags: A M, Up: 01:13:28
Outgoing Interface List

Imdtone Flags: F LM, Up: 01:13:28

lJ9lzoo 1J9ly36 os MDT pu IJeyuosed 0 9ldglzos IJol>,6 0 MDT oy lJwg oS 6. 03l 09
lJozed.

RP/ 0/ RPO/ CPUWO: TA- PEffshow mfib vrf one route 232.1.1.1 detail
I P Multicast Forwarding Information Base
Entry flags: C - Directly-Connected Check, S - Signal, D - Drop,



IA - Inherit Accept, IF - Inherit From EID - Encap |D,
ME - MDT Encap, MD - MDT Decap, MI - MDT Threshol d Crossed,
MH - MDT interface handle, CD - Conditional Decap,
DT - MDT Decap True, EX - Extranet, RPFID - RPF ID Set,
MoFE - MoFRR Enabl ed, MOFS - MOFRR State, X - VXLAN
Interface flags: F - Forward, A - Accept, IC - Internal Copy,
NS - Negate Signal, DP - Don't Preserve, SP - Signal Present,
EG - Egress, El - Encapsulation Interface, M - MDT Interface,
EX - Extranet, A2 - Secondary Accept
Forwar di ng/ Repli cati on Counts: Packets in/Packets out/Bytes out
Failure Counts: RPF / TTL / Enpty Aist / Encap RL / O her
(10.1.6.6,232.1.1.1), Flags: EDRPFID
Up: 01:15:01
Last Used: never
SW Forwar di ng Counts: 0/0/0
SW Replication Counts: 0/0/0
SW Failure Counts: 0/0/0/0/0
Route ver: 0xd672
MVPN I nfo :-

Associ ated Table 1D : 0xe0000000

MDT Handl e: 0xO, MDT Probe:N [N], Rate:Y, Acc:N

MDT SW I ngress Encap V4/V6, Egress decap: 0/ 0, O

Encap I D: 262146, RPF ID: 3

Local Receiver: Fal se, Turnaround: True
mdtone Flags: A M, Up:01:15:01
Imdtone Flags: F LM, Up:01:15:01

lJ9lzoo 1J9ly36 os MDT pu IJeyuosed 0 9ldglzos IJol>,6 0 MDT oy lJw9 oS 6. 03l 09
lJozed.

pJ IJog s 0 PE - PE2

RP/ 0/ RPO/ CPUW0: PE2#show pim vrf one rpf 10.1.6.6
Tabl e: | Pv4-Uni cast-default
* 10.1.6.6/32 [200/0]
via mdtone with rpf neighbor 10.0.0.1
Connector: 1:1:10.0.0.1, Nexthop: 10.0.0.1

wogo lehs wozse IJpuwh Ideduws (RPF) Ids eozo PE IUglue wedwd Idog s 0.

RP/ 0/ RPO/ CPUWO0: PE2#show mrib vrf one route 232.1.1.1

IP Multicast Routing Information Base

Entry flags: L - Donmmin-Local Source, E - External Source to the Donain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MI - MDT Threshold Crossed, MH - MDT interface handl e
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MoFE - MbFRR Enabl ed, MobFS - MoFRR State, MFP - MFRR Prinmary
MoFB - MbFRR Backup, RPFID - RPF ID Set, X - VXLAN

Interface flags: F - Forward, A - Accept, IC - Internal Copy,
NS - Negate Signal, DP - Don't Preserve, SP - Signal Present,
Il - Internal Interest, ID- Internal Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
El - Encapsul ation Interface, M - MDT Interface, LMIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MI - MDT Threshold Crossed,



MA - Data MDT Assigned, LM - nlDP MDT Interface, TM - P2MP-TE MDT Interface

IRM - IR MT Interface, TRM - TREE SID MDT Interface, MH - Miltihone |nterface
(10.1.6.6,232.1.1.1) RPF nbr: 10.0.0.1 Fl ags: RPF
Up: 1d22h

Incoming Interface List
mdtone Flags: A M, Up: 02:49:35
Qut going Interface List
G gabitEthernet0/0/0/1 Flags: F NS, Up: 1d22h

Sbhu IJps¢gd 09 pJd wg s 0.

-~

b

RP/ 0/ RPO/ CPU0: P#show bgp vpnv4 multicast rd 1:4 10.1.6.0/24
BGP routing table entry for 10.1.6.0/24, Route Distinguisher: 1:4

Ver si ons:
Process bRI B/ RIB SendThl Ver
Speaker 84 84

Last Modified: Jul 7 12:02:27.979 for 00:54: 33
Paths: (1 available, best #1)
Advertised to update-groups (with nore than one peer):
0.2
Path #1: Received by speaker 0
Advertised to update-groups (with more than one peer):
0.2
Local, (Received froma RR-client)
10.0.0.4 (netric 20) from 10.0.0.4 (10.0.0.4)
Oigin inconplete, netric O, |local pref 100, valid, internal, best, group-best, inport-
candi date, not-in-vrf
Received Path ID 0, Local Path ID 1, version 84
Ext ended conmunity: RT:65001:1
Connector: type: 1, Value:1:4:10.0.0.4

Swpe ldledlo gu ldpusl) vzs Idpuos, Jeseole Profile 6 PE 9swp luwedlpo pu p9zo TA
(10.0.0.4).
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