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nmul ticast-routing
address-fam |y ipvé
nmdt m dp i n-band-signaling ipv4d

VRF HEHAE

CtE2 VRF HEAEof CHEF mVPN ZiI| 2ol L|Ct.

mul ticast-routing
vrf one
address-fanily ipv4
nmdt m dp i n-band-signaling ipv4d
ndt partitioned mdp ipv4 p2np (bidir)
ndt partitioned mdp ipv4d nmp2np (bidir)
ndt partitioned ingress-replication
nmdt m dp i n-band-signaling ipv4d
ndt default mdp ipv4d <root>
ndt default mdp p2np (partitioned)(bidir)
ndt default ingress-replication
ndt default <i pv4-group>
ndt default (ipv4) <ipv4-group> partitioned
ndt data <i pv4-group/ | ength>
ndt data <max nr of data groups> (threshol d)
ndt static p2np-te tunnel -te <0-65535>
ndt static tunnel-nte <0-65535>

2t 1: VRF one2 £ A TA|0l M AF2 EILICt. Rosen MLDP2| 0|& 0| Default MDTZ H4ZA L]
04‘51—|Ef_
AAEH
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RP/ 0/ 3/ CPUO: Rout er (confi g- ncast - one-i pv4) #show conf fail
Il SEMANTI C ERRORS: Thi s configuration was rejected by
Il the systemdue to semantic errors. The individua

'l errors with each failed configurati on conmand can be
'l found bel ow.

mul ticast-routing

vrf one

address-fam |y ipv4

mdt default mdp p2np

11% Invalid MLDP MDT type: MDT Default MLDP P2MP cannot co-exist with MDT Default
MLDP (Rosen MLDP)or Partitioned MDT MLDP

1

1

1

end

mdt 7[& mldp ipv4 10.1.100.10] o|0| F+4&|of {20, MDT 7|2 MLDP Z2mt & X|&gL|Ct.
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mul ti cast-routing
address-famly ipv4
i nterface LoopbackO
enabl e
!
mdt source LoopbackO
mdt m dp i n-band-signaling ipv4
rate-per-route
interface all enable
accounting per-prefix
!
vrf one
address-famly ipv4
mdt source LoopbackO
ndt default mdp ipv4 10.1.100.7
rate-per-route
interface all enable
accounting per-prefix
!
!
1
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mul ticast-routing

address-fanily ipv4
interface Loopback0
enable

VPN-ID

VRFOIM 4 El VPN-ID= MLDP(Multipoint Label Distribution Protocol)& Z0{ EE| Z2ZEZ
MP2MP & 7|2 MDTE A&5t= Z2ut ot EELICt

vrf one
vpn id 1000:2000
address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!
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E 2|2 X|H3t24™ RPF(Reverse Path Forwarding) 2H& T 443l oF grL|C}. Ol& route-policy 2
S EL|Ct 13 CH2 PE(Egress Provider Edge)7t RPF X&Hof [t} F o EEIE A|ZHELICE. 0]
12 2= 5t24d™ rpf topology route-policy route-policy-name H& 2 AL &FLIC}H o] M2
PIM(Router Protocol Independent Multicast) 2| AlA40f & ElL|C}.

route-policyd|AM IF 22 X|HEt & MEIXMo = F0o{ EEE H™HE &= U&LICH
RP/ 0/ 3/ CPUO: Rout er (confi g-rpl ) #set core-tree ?

i ngress-replication-default Ingress Replication Default MDT core
ingress-replication-partitioned Ingress Replication Partitioned MDT core



m dp- def aul t M.DP Default MDT core

m dp-i nband M.DP | nband core

m dp- partiti oned- np2np M.DP Partitioned MP2MP MDT core

m dp-partitioned-p2nmp M.DP Partitioned P2MP MDT core

p2np-te-defaul t P2MP TE Default MDT core

p2np-te-partitioned P2MP TE Partitioned MDT core

par amet er Identifier specified in the format: '$'
foll owed by al phanuneric characters

pi m def aul t Pl M Def ault MDT core

P2MP(Point-to-Multipoint) TE Z 2 I} 4 0| 73 MPLS(Multiprotocol Label Switching) TE(Traffic
Engineering)2| Z1I|72|0[MO| Rlo{of & L|Ct. &, 3 AElf 2t*E ZEEZ OSPF(Open
Shortest Path First) &£ = 1S-IS(Intermediate System-to-Intermediate System)7F MPLS TEO{| CH3H
i"’\"§|'E|0‘|0|= StH, MPLS TE= X|HE 20 QIE{H| 0|A2F MPLS TE 2t E{-IDE & &} £|040F
gt 42 P2MP TE ZE2Loi= AtS E{EH0| J}&LICH BAMHo = &3l s{of & LICH.
RSVP(Resource Reservation Protocol)-TEL & 433} 35H oF & L|Ct.

ClolE{ MDT

rr
am
0
30
(1
1o
kU
2
m
o
3]

CO[Ef MDTE ME{M T HQULICH 2RE REL| F{ EC|ZZEE T
EEZof cHsi MDTS CI0|H =& X[HEE = U&LICt

ChE2 ZE 82 Zol EE| ZZE 0o CiEh o|o|E| MDTE X[Hst= ol LCH.

mul ti cast-routing

vrf one

address-famly ipv4d
ndt source LoopbackO
mdt data 100
rate-per-route
interface all enable
accounting per-prefix
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mul ticast-routing

vrf one

address-fanily ipv4
ndt source LoopbackO
ndt data 232.1.100.0/ 24
mdt data mldp 100
rate-per-route
interface all enable
accounting per-prefix

mdt G| O|E ingress-replication 100
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BGPE T dstt{™ VRF ZEAE A O] PIM BEE 7 dsHok gfLICt.

router pim
vrf one
address-fam |y ipvéd

mdt c-multicast-routing bgp

BGP F4- IPv4 MVPN

BGP-AD(BGP-Auto Discovery) 2//5£ = BGP C-Multicast Signaling0| 22 8t 3 AF(Address
Family) IPv4 mVPNZ & &stafjof & LICt. 13 CHE AF IPvd mVPNE Al Aow gdststoF gL
Ct.
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- LH5 iBGP(Border Gateway Protocol) I|0{12| Z<(CtE PE 2t*E == RR(Route Reflectors))

- VRF&
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router bgp 1
address-fami |y ipv4 unicast
redi stribute connected
!
address-fam |y vpnv4 uni cast
!
address-fam |y ipv6 unicast
!
address-fanmily ipv4 ndt
!
address-family ipv4d rt-filter
!
address-family ipv4 mvpn <<< AF ipv4 nVPN is gl obally enabl ed
!
nei ghbor 10.1.100.7
renote-as 1
updat e- sour ce LoopbackO
address-fanily ipv4 unicast
!
address-fanily vpnv4 uni cast
1
address-fam |y ipv6 | abel ed-uni cast
route-reflector-client
!
address-fanmily ipv4 mdt
!
address-family ipv4d rt-filter
!
address-family ipv4 mvpn <<< AF ipv4 nVPN is enabled for i BGP peer (PE or RR
!
!
vrf one
rd 1:1
address-fanily ipv4 unicast



redi stribute connected
!
address-family ipv4 mvpn <<< AF ipv4 nVPN is enabled for the VRF
!
nei ghbor 10.2.1.8
renot e-as 65001
address-fanily ipv4 unicast
route-policy pass in
rout e-policy pass out
!
!
1
1
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router bgp 1

mvpn

address-fanmily ipv4 unicast
redi stribute connected
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address-fanmily vpnv4 uni cast
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vrf one
address-fam |y ipv4 unicast
i mport route-target
1:1
!



export route-target
1:1

!

!

router pim
address-famly ipv4
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/3 <<< PIMis enabled for global context interface
!
vrf one
address-famly ipv4d
rpf topology route-policy rpf-for-one
!
interface G gabitEthernet0/1/0/0

enabl e
1

route-policy rpf-for-one
set core-tree pim-default

end- policy

!

mul ti cast-routing
address-famly ipv4d
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/3 <<< Multicast is enabled for global context intf
enabl e
!
mdt source LoopbackO
!
vrf one
address-famly ipv4
ndt source LoopbackO
mdt data 232.100.100.0/24
mdt default ipv4 232.100.1.1
rate-per-route
interface all enable
!
accounting per-prefix

&t1: AF IPv4 MDTE 7 AaHof gfLiCt.
2T 1 7| MDT - MLDP MP2MP PIM C-Mcast Signaling
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vrf one
vpn id 1:1
address-fam |y ipv4 unicast



i mport route-target
1:1

!

export route-target
1:1

!

!

router pim
vrf one
address-famly ipv4
rpf topology route-policy rpf-for-one
1
interface G gabitEthernet0/1/0/0
enabl e
!
!
!
1

route-policy rpf-for-one
set core-tree mldp-default

end- policy

!

mul ti cast-routing
vrf one
address-famly ipv4d
ndt source LoopbackO
mdt default mldp ipv4 10.1.100.1
mdt data 100
rate-per-route
interface all enable
!
accounting per-prefix
!
!
1

npls I dp

m dp

| oggi ng notifications
address-famly ipv4

!

!
1

3. o[o|E| MDT= &4 AL ILICH mdt default midp |pv4 10.1.100.1 HHES AtS5tH
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vrf one
address-fam |y ipv4 unicast
i mport route-target
1:1
!



export route-target
1:1

!

!

router pim
vrf one
address-famly ipv4
rpf topology route-policy rpf-for-one
1
interface G gabitEthernet0/1/0/0
enabl e
1
!
!
1

route-policy rpf-for-one

set core-tree mldp-partitioned-mp2mp
end- policy
!

mul ti cast-routing
vrf one
address-famly ipv4d
ndt source LoopbackO
mdt partitioned mldp ipv4 mp2mp
rate-per-route
interface all enable
!
accounting per-prefix

npls I dp

m dp

| oggi ng notifications
address-famly ipv4

!

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



router pim
address-fanmily ipv4
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/3 <<< PIMis enabled for global context interface
!
vrf one
address-famly ipv4
rpf topology route-policy rpf-for-one
!
interface G gabitEthernet0/1/0/0

enabl e
1

route-policy rpf-for-one
set core-tree pim-default

end- policy

!

mul ti cast-routing
address-fanmily ipv4
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/3 <<< Multicast is enabled for global context intface
enabl e
!
mdt source LoopbackO
!
vrf one
address-famly ipv4
ndt source LoopbackO
mdt data 232.100.100.0/24
mdt default ipv4 232.100.1.1
rate-per-route
interface all enable
bgp auto-discovery pim
1
accounting per-prefix

2 E 4 oE[ME MDT - MLDP MP2MP - BGP-AD - PIM C-Mcast Signaling
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vrf one
address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!
!



router pim

vrf one

address-famly ipv4
rpf topology route-policy rpf-for-one
1
interface G gabitEthernet0/1/0/0
enabl e
!

!

!

1

route-policy rpf-for-one

set core-tree mldp-partitioned-mp2mp
end- policy

!

mul ti cast-routing

vrf one

address-famly ipv4d
ndt source LoopbackO
mdt partitioned mldp ipv4 mp2mp
ndt data 100
rate-per-route
interface all enable
bgp auto-discovery mldp
1
accounting per-prefix

npls I dp

m dp

| oggi ng notifications
address-famly ipv4

!

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

router pim
vrf one



address-famly ipv4

rpf topology route-policy rpf-for-one

interface G gabitEthernet0/1/0/0

enabl e
1
|
|

route-policy rpf-for-one

set core-tree mldp-partitioned-p2mp

end- policy
!

mul ti cast-routing

vrf one

address-famly ipv4d
ndt source LoopbackO

mdt partitioned mldp ipv4 p2mp

nmdt data 100
rate-per-route
interface all enable
bgp auto-discovery mldp
!

accounting per-prefix

npls I dp

m dp

| oggi ng notifications
address-famly ipv4

!

!

&r3: dlo|E{ MDT&= M
Ad3HoF &hLct.

Z2EH 6 VRFMLDP - CH L &=

Zzutd 60f o] AmaefolME AASELICH

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

router pim
vrf one
address-fam |y ipv4

rpf topology route-policy rpf-vrf-one
interface G gabitEthernet0/0/0/1.100

2L|Ct Ci|o|Ef MDT7t #+ 8 &lX| 8f 2 B0l BGP-ADE T



enabl e

route-policy rpf-vrf-one
set core-tree mldp-inband
end- policy

mul ti cast-routing

1

vrf one

address-famly ipv4
ndt source LoopbackO
mdt mldp in-band-signaling ipv4
interface all enable

npls I dp
m dp

Z 2 E 7 Global MLDP In-band Signaling

Z2ute 704 O] AL O|ME AL EFL|CY.

router pim

address-famly ipv4d
rpf topology route-policy rpf-vrf-one
interface G gabitEthernet0/0/0/1.100
enabl e

route-policy rpf-vrf-one
set core-tree mldp-inband
end- policy

mul ti cast-routing

address-famly ipv4d

i nterface LoopbackO

enabl e

!

mdt source LoopbackO

mdt mldp in-band-signaling ipv4
interface all enable

!

nmpls | dp
m dp

ZE0e 8 22 1 - P2MP-TE

Of MMofM= TE sll= A= 2tPE{2 TE E|Y A E 2t PEQ A

TE sl= Q= 2l<E

TE sl = A= 2t Eoi| Cisl| O] ZAI| 2l 0lME AFSELICH

router igmp
interface tunnel-mtel
static-group 232.1.1.1 10.2.2.9

router pim
address-fam |y ipv4

m|zefof4dol| CHal A LICH.



interface G gabitEthernet0/1/0/0

enabl e
|

mul ti cast-routing
address-fanmily ipv4

i nterface LoopbackO

enabl e

!

interface tunnel-mte0

enable

!

interface G gabitEthernet0/0/0/0

enabl e

mdt source LoopbackO
rate-per-route
interface all enable

accounting per-prefix
!

interface tunnel-mtel

i pv4 unnunber ed LoopbackO
destination 10.1.100.1
path-option 1 explicit name to-PE1l
!

destination 10.1.100.3
pat h-option 1 dynam c

!

destination 10.1.100.5
pat h-option 1 dynam c

!

explicit-path nane to-PEl
i ndex 10 next-address strict ipv4 unicast 10.1.12.3

i ndex 20 next-address strict ipv4 unicast 10.1.11.1
!

#1: 30{1E SHBGP FLT IPv4M] AA HFALE B8 Z9 BGP Z2 M| A0 CH5H AF
IPv4 OF2H0d| A next-hop-selfE FAELICEH Sl= Y= TE 2HE{ 2| Multicast-Routing Al 4404|
M core-tree-protocol rsvp-teE T35 K| DA A|2.

TE E| ?l= Bl E
TE tail-end 2t E{0]| O] ZdX|12i[O|ME AFEELICE.

router pim
address-famly ipv4
interface G gabitEthernet0/0/0/9

enabl e
]

mul ti cast-routing
address-fam |y ipv4
i nterface LoopbackO

enabl e
]



mdt source LoopbackO
core-tree-protocol rsvp-te

static-rpf 10.2.2.9 32 mpls 10.1.100.2
rate-per-route

interface all enable

accounting per-prefix
!

21 Mg HEIAEO|M TE §|E 9= BIREE &5l AA0 1™

ook

TE E|QJ 9= 2t<E| - A CLI

set Ism-root B2 TE tail-end 2t E{0| M static-rpf BE S CHAI = L[CY.

router pim

address-fanmly ipv4

rpf topology route-policy rpf-for-one
interface G gabitEthernet0/0/0/9

enabl e
]

route-policy rpf-for-one
set lsm-root 10.1.100.2

end- policy

!

mul ti cast-routing
address-famly ipv4d

i nterface LoopbackO

enabl e

!

mdt source LoopbackO
core-tree-protocol rsvp-te
rate-per-route

interface all enable

accounting per-prefix
!

249 7|2 MDT - MLDP - MP2MP - BGP-AD - PIM C-Mcast Signaling

Z=zutd 9of o] AmaefolME AASELICH

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

router pim

vrf one

address-fam |y ipv4
rpf topology route-policy rpf-for-one
!
interface G gabitEthernet0/1/0/0



enabl e
1
|
|
1

route-policy rpf-for-one
set core-tree mldp-default

end- policy

!

mul ti cast-routing
vrf one
address-famly ipv4d
ndt source LoopbackO
mdt default mldp ipv4 10.1.100.1
mdt data 100
rate-per-route
interface all enable
bgp auto-discovery mldp
1
accounting per-prefix

npls I dp

m dp

| oggi ng notifications
address-famly ipv4d

!

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

router ignp
vrf one
interface tunnel-mtel



static-group 232.1.1.1 10.2.2.9

router pim
vrf one
address-famly ipv4
interface tunnel -ntel
enabl e
interface G gabitEthernet0/1/0/0
enabl e

mul ti cast-routing
vrf one
address-famly ipv4
ndt source LoopbackO
mdt static p2mp-te tunnel-mtel
rate-per-route
interface all enable
bgp auto-discovery p2mp-te
1

accounting per-prefix

interface tunnel-ntel

i pv4 unnunber ed LoopbackO

destination 10.1.100.1

path-option 1 explicit name to-PE1l

!

destination 10.1.100.3

pat h-option 1 dynam c

!

destination 10.1.100.5

pat h-option 1 dynam c

!

1
explicit-path nane to-PEl

i ndex 10 next-address strict ipv4 unicast 10.1.12.3
i ndex 20 next-address strict ipv4 unicast 10.1.11.1

TE EIY ¢l= 2lE

tail-end 2F*E{0f| O| ZAI|1Bio|ME ALEEFLICE.

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

router pim
vrf one
address-famly ipv4
interface G gabitEthernet0/0/0/9

enabl e
1



mul ti cast-routing
vrf one
address-famly ipv4
mdt source LoopbackO
core-tree-protocol rsvp-te group-list acl_groups
rate-per-route
interface all enable
bgp aut o-di scovery p2np-te
1
accounting per-prefix
!
!
1
i pv4 access-1list acl_groups
10 permt ipv4 host 10.1.1.1 232.0.0.0/24
20 pernmit ipv4 host 10.99.1.22 host 232.1.1.1

&1 "core-tree-protocol rsvp-te" B2 9| access-list= TE Tail-End 2t*E{7} TE Head-End
EtRE{Ql ZALoEt EeLICt TE E{dE S5l 0|S3HoF st= HEPHAE J&E XHEEL
Ct.
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Z2E 11 7|2 MDT - GRE - BGP-AD - BGP C-Mcast Signaling

Zzut 110i of Am 8ol E AFSELICH

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

router pim
address-fanmly ipvé
i nterface LoopbackO
enabl e
!
interface G gabitEthernet0/0/0/3 <<< PIMis enabled for global context interface
!
vrf one
address-fam |y ipv4
rpf topology route-policy rpf-for-one
mdt c-multicast-routing bgp
1
interface G gabitEthernet0/1/0/0

enabl e
1



route-policy rpf-for-one
set core-tree pim-default

end- policy

!

mul ti cast-routing
address-fanmily ipv4

i nterface LoopbackO

enabl e

!

interface G gabitEthernet0/0/0/3 <<< Multicast is enabled for global context intf

enabl e

!

mdt source LoopbackO

!

vrf one

address-famly ipv4d

ndt source LoopbackO

mdt data 232.100.100.0/24

mdt default ipv4 232.100.1.1

rate-per-route

interface all enable

bgp auto-discovery pim

1

accounting per-prefix
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vrf one
address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!
!

router pim
vrf one
address-fam |y ipv4
rpf topology route-policy rpf-for-one
mdt c-multicast-routing bgp
1
interface G gabitEthernet0/1/0/0

enabl e
1

route-policy rpf-for-one
set core-tree mldp-default
end- policy



mul ti cast-routing
vrf one
address-famly ipv4
ndt source LoopbackO
mdt default mldp p2mp
mdt data 100
rate-per-route
interface all enable
bgp auto-discovery mldp
1
accounting per-prefix

npls I dp

m dp

| oggi ng notifications
address-famly ipv4d

!

!

&1 ojo|E MDT= A& At JLch.
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vrf one
vpn id 1:1
address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!
!

router pim
vrf one
address-fam |y ipv4
rpf topology route-policy rpf-for-one
mdt c-multicast-routing bgp
1
interface G gabitEthernet0/1/0/0
enabl e
!
]
]

route-policy rpf-for-one
set core-tree mldp-default

end- policy

!



mul ti cast-routing

vrf one

address-famly ipv4
ndt source LoopbackO
mdt default mldp ipv4 10.1.100.1
mdt data 100
rate-per-route
interface all enable
bgp auto-discovery mldp
1
accounting per-prefix

npls I dp

m dp

| oggi ng notifications
address-famly ipv4d

!

!
1

3. o[o|E MDT= &4 AL ILICH mdt default midp |pv4 10.1.100.1 HHES AtS5tH
MLDP7} MP2MP MLDP E 20| £ a1 SE{7} Bl5 = 2 A5 X2 X E5 PE 2l £ oL}
E xIgE = J&Lch

AA EH

21l 14 #&E MDT - MLDP P2MP - BGP-AD - BGP C-Mcast Signaling

|

Z2ut 1401 o] Ax|azfoldE AHEELICE.

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

router pim
vrf one
address-fam |y ipv4
rpf topology route-policy rpf-for-one
mdt c-multicast-routing bgp
1
interface G gabitEthernet0/1/0/0
enabl e
!
]
]
1

rout e-policy rpf-for-one

set core-tree mldp-partitioned-p2mp
end- policy

!

mul ti cast-routing



vrf one
address-famly ipv4

ndt source LoopbackO

mdt partitioned mldp ipv4 p2mp
ndt data 100

rate-per-route

interface all enable

bgp auto-discovery mldp

1

accounting per-prefix

npls I dp

m dp

| oggi ng notifications
address-famly ipv4d

!

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

router pim
vrf one
address-fam |y ipv4
rpf topology route-policy rpf-for-one
mdt c-multicast-routing bgp
1
interface G gabitEthernet0/1/0/0
enabl e
!
!
!

route-policy rpf-for-one

set core-tree mldp-partitioned-mp2mp
end- policy

!

mul ti cast-routing

vrf one

address-fam |y ipv4
ndt source LoopbackO



mdt partitioned mldp ipv4 mp2mp
ndt data 100

rate-per-route

interface all enable

bgp auto-discovery mldp

1

accounting per-prefix

npls I dp

m dp

| oggi ng notifications
address-famly ipv4d

!

!
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vrf one

address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!
|

router pim
vrf one
address-fanily ipv4
rpf topology route-policy rpf-vrf-one
mdt c-multicast-routing bgp
interface G gabitEthernet0/0/0/1.100
enabl e

route-policy rpf-vrf-one
set core-tree p2mp-te-default
end-policy

mul ticast-routing
vrf one
address-fanily ipv4
ndt source LoopbackO
mdt default p2mp-te static tunnel-mtel
rate-per-route
interface all enable
bgp auto-discovery p2mp-te
|
accounting per-prefix



interface tunnel-mtel

i pv4 unnunber ed LoopbackO

destination 10.1.100.1

path-option 1 explicit nane to-10.1.100.1
!

destination 10.1.100.3

pat h-option 1 dynam c

!

destination 10.1.100.5

pat h-option 1 dynam c

!

!
explicit-path nane to-PEl

i ndex 10 next-address strict ipv4 unicast 10.1.12.3

i ndex 20 next-address strict ipv4 unicast 10.1.11.1
!
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vrf one
address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!
!

router pim

vrf one

address-famly ipv4d
rpf topology route-policy rpf-for-one
1
interface G gabitEthernet0/1/0/0
enabl e
!

]

]

route-policy rpf-for-one
set core-tree mldp-default
end- policy

!

mul ti cast-routing

vrf one

address-fam |y ipv4
ndt source LoopbackO
mdt default mldp p2mp
ndt data 100
rate-per-route
interface all enable



bgp auto-discovery mldp
!

accounting per-prefix

!

!

npls | dp

m dp

| oggi ng notifications
address-famly ipv4

!

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

router pim

vrf one

address-fanily ipv4
rpf topology route-policy rpf-vrf-one
interface G gabitEthernet0/0/0/1.100
enabl e

route-policy rpf-vrf-one
set core-tree p2mp-te-default
end-policy

mul ticast-routing
vrf one
address-fanily ipv4
ndt source LoopbackO
mdt default p2mp-te static tunnel-mtel
rate-per-route
interface all enable
bgp auto-discovery p2mp-te
|
accounting per-prefix

interface tunnel-mtel

i pv4 unnunbered LoopbackO

destination 10.1.100.1

path-option 1 explicit nane to-10.1.100.1



!
destination 10.1.100.3
pat h-option 1 dynam c
!
destination 10.1.100.5
pat h-option 1 dynam c
!
!
explicit-path nane to-PEl
i ndex 10 next-address strict ipv4 unicast 10.1.12.3

i ndex 20 next-address strict ipv4 unicast 10.1.11.1
!

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

router pim

vrf one

address-famly ipv4d
rpf topology route-policy rpf-vrf-one
interface G gabitEthernet0/0/0/1.100
enabl e

route-policy rpf-vrf-one
set core-tree ingress-replication-default
end- policy

mul ti cast-routing

vrf one

address-famly ipv4
ndt source LoopbackO
mdt default ingress-replication
rate-per-route
interface all enable
ndt data ingress-replication 100
bgp auto-discovery ingress-replication
1
accounting per-prefix

I 24 20 7|2 MDT - P2MP-TE - BGP-AD - PIM - C-Mcast £1.% *{Z|
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vrf one
address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!
!

router pim

vrf one

address-famly ipv4
rpf topology route-policy rpf-vrf-one
interface G gabitEthernet0/0/0/1.100
enabl e

route-policy rpf-vrf-one
set core-tree p2mp-te-default
end- policy

mul ti cast-routing

vrf one

address-famly ipv4
ndt source LoopbackO
mdt default p2mp-te
rate-per-route
interface all enable
ndt data p2np-te 100
bgp auto-discovery p2mp-te
1
accounting per-prefix

ipv4 unnumbered mpls traffic-eng Loopback0

mpls traffic-eng
interface G gabitEthernet0/0/0/0
!
interface G gabitEthernet0/0/0/2
!
auto-tunnel p2mp
tunnel-id min 1000 max 2000

#1: Olo|E{ MDTE= &4 AFEFRILICEH ipv4 unnumbered mpls traffic-eng Loopback0 22
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vrf one
address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!



router pim

vrf one

address-famly ipv4
rpf topology route-policy rpf-vrf-one
mdt c-multicast-routing bgp

]
interface G gabitEthernet0/0/0/1.100

enabl e

route-policy rpf-vrf-one
set core-tree ingress-replication-default
end- policy

mul ti cast-routing

vrf one

address-famly ipv4d
ndt source LoopbackO
mdt default ingress-replication
rate-per-route
interface all enable
ndt data ingress-replication 100
bgp auto-discovery ingress-replication
1
accounting per-prefix
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vrf one
address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!
!

router pim
vrf one
address-fam |y ipv4
rpf topology route-policy rpf-vrf-one
mdt c-multicast-routing bgp
interface G gabitEthernet0/0/0/1.100
enabl e

route-policy rpf-vrf-one
set core-tree p2mp-te-default
end- policy

mul ti cast-routing

vrf one
address-fam |y ipv4
ndt source LoopbackO
mdt default p2mp-te



rate-per-route

interface all enable

ndt data p2np-te 100

bgp auto-discovery p2mp-te
|

accounting per-prefix

ipv4 unnumbered mpls traffic-eng Loopback0

mpls traffic-eng

interface G gabitEthernet0/0/0/0
!

interface G gabitEthernet0/0/0/2
!

auto-tunnel p2mp

tunnel-id min 1000 max 2000

#1: O|o|E{ MDTE= MEH AFEFRILICEH ipv4 unnumbered mpls traffic-eng Loopback0 22
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vrf one
address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!
|

router pim
vrf one
address-fanily ipv4
rpf topology route-policy rpf-vrf-one
|
interface G gabitEthernet0/0/0/1.100
enabl e

route-policy rpf-vrf-one
set core-tree ingress-replication-partitioned
end-policy

mul ticast-routing

vrf one

address-fanily ipv4
ndt source LoopbackO
mdt partitioned ingress-replication
rate-per-route
interface all enable
ndt data ingress-replication 100
bgp auto-discovery ingress-replication
|
accounting per-prefix

x 2 g 24 otE|ME MDT - P2MP-TE - BGP-AD - PIM C-Mcast Signaling
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vrf one
address-fam |y ipv4 unicast
i nport route-target
1:1
!
export route-target
1:1
!
|

router pim

vrf one

address-fam |y ipvé
rpf topology route-policy rpf-vrf-one
interface G gabitEthernet0/0/0/1.100
enabl e

route-policy rpf-vrf-one
set core-tree p2mp-te-partitioned
end-policy

mul ticast-routing

vrf one

address-fam |y ipvéd
ndt source LoopbackO
mdt partitioned p2mp-te
rate-per-route
interface all enable
ndt data p2np-te 100
bgp auto-discovery p2mp-te
|
accounting per-prefix

i pv4 unnumbered mpls traffic-eng Loopback0

npls traffic-eng

interface G gabitEthernet0/0/0/0
!

interface G gabitEthernet0/0/0/2
!

auto-tunnel p2mp
tunnel-id min 1000 max 2000

#1: Clo|E MDT= ME AFEQILICE. ipv4 unnumbered mpls traffic-eng Loopback0 &2
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vrf one
address-fam |y ipv4 unicast



i mport route-target
1:1

!

export route-target
1:1

!

!

router pim
vrf one
address-famly ipv4
rpf topology route-policy rpf-vrf-one
mdt c-multicast-routing bgp
]
interface G gabitEthernet0/0/0/1.100
enabl e

route-policy rpf-vrf-one
set core-tree ingress-replication-partitioned
end- policy

mul ti cast-routing
vrf one
address-famly ipv4d
ndt source LoopbackO
mdt partitioned ingress-replication
rate-per-route
interface all enable
ndt data ingress-replication 100
bgp auto-discovery ingress-replication
1
accounting per-prefix

x 214l 26 £&E MDT - P2MP TE - BGP-AD - BGP C-Mcast Signaling
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vrf one
address-fam |y ipv4 unicast
i mport route-target
1:1
!
export route-target
1:1
!
!

router pim
vrf one
address-famly ipv4
rpf topology route-policy rpf-vrf-one
mdt c-multicast-routing bgp
interface G gabitEthernet0/0/0/1.100
enabl e

route-policy rpf-vrf-one
set core-tree p2mp-te-partitioned
end- policy



mul ti cast-routing

vrf one

address-famly ipv4
ndt source LoopbackO
mdt partitioned p2mp-te
rate-per-route
interface all enable
ndt data p2np-te 100
bgp auto-discovery p2mp-te
1
accounting per-prefix

ipv4 unnumbered mpls traffic-eng Loopback0

mpls traffic-eng

interface G gabitEthernet0/0/0/0
!

interface G gabitEthernet0/0/0/2
!

auto-tunnel p2mp
tunnel-id min 1000 max 2000
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pce
address ipv4 10.0.0.6
segnent -rout i ng
traffic-eng
p2mp
endpoint-set R2-R4-R5
i pvd 10.0.0.2
ipvd 10.0.0.4
ipvd 10.0.0.5
|
| abel -range min 23000 max 23999
policy Tree-SID-Policy-1
source ipv4 10.0.0.1
color 1001 endpoint-set R2-R4-R5
treesid mpls 23001
candi dat e- pat hs
preference 100
dynami c
metric



type te
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i pv4 access-list ssm

10 permt ipv4 232.0.0.0/8 any
!

route-policy sr-p2np-core-tree
set core-tree sr-p2mp
end-policy

mul ticast-routing
address-fanily ipv4

i nterface LoopbackO
enabl e

!

!

vrf one

address-fanily ipv4
ndt source LoopbackO
interface all enable
static sr-policy Tree-SID-Policy-1
mdt static segment-routing

router ignp

vrf one

i nterface HundredG gEO/ 0/ 0/0
static-group 232.1.1.1 10.1.7.7
!

i nterface HundredG gEO/ 1/0/0

static-group 232.1.1.1 10.1.7.7
!

router pim
address-fanily ipv4
i nterface LoopbackO
enabl e

!

!

vrf one
address-fanily ipv4
rpf topol ogy route-policy sr-p2np-core-tree
ssmrange ssm

|

i pv4 access-list ssm

10 permt ipv4 232.0.0.0/8 any
!
rout e-policy sr-p2np-core-tree
set core-tree sr-p2mp
end- policy



router pim
i nterface LoopbackO
enabl e
!
vrf one
address-famly ipv4
rpf topol ogy route-policy sr-p2np-core-tree
!
ssm range ssm
sr-p2mp-policy Tree-SID-Policy-1
static-group 232.1.1.1 10.1.7.7

mul ti cast-routing
address-famly ipv4d

i nterface LoopbackO
enabl e

!

vrf one
address-famly ipv4d
ndt source LoopbackO
interface all enable

mdt static segment-routing
|

=1t 28 7|2 MDT - EE|-SID

#1: Tree-SIDOI = SR-PCE(Segment Routing Path Computation Element)7} & 2 grL|C}.
Tree-SIDOf| A E 2 E Bt E{0ll= SR-PCEO]| CHEt PCEP A|A40] Rlo{of g L|ct.

EEZZ A2ELCH
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ro
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>
ol
K

D E PE BFRE{0{A] O] ZAZ|Z0|M AFR

route-policy sr-p2np-core-tree
set core-tree sr-p2mp
end-policy

!

mul ticast-routing

address-fanily ipv4

i nterface LoopbackO

enabl e

!

!

vrf one

address-fanily ipv4

ndt source LoopbackO

interface all enable

bgp auto-discovery segment-routing

|

mdt default segment-routing mpls mdt data segment-routing mpls 100

router pim

address-fanily ipv4
i nterface LoopbackO
enabl e



!

!

vrf one

address-famly ipv4
rpf topology route-policy sr-p2mp-core-tree
mdt c-multicast-routing bgp
!
ssmrange sSsm

!

!

|

HlO[Ef MDT= MEH At &JLCt.

Z21utel 29 £&E MDT - E2I-SID

#1: Tree-SIDOI= SR-PCE(Segment Routing Path Computation Element)7} & gfL|C}.
Tree-SIDO]| 2 E 2 E 2t RE{0l= SR-PCE CHEt PCEP A440]| Qlo{of &fLCt.

Ol Z2UU2 BGPE AE ZEEZE ASELICH

T E PE 2t2RE{0|M O] AL 0| AFR:

route-policy sr-p2np-core-tree
set core-tree sr-p2mp

end- policy

!

mul ti cast-routing
address-famly ipv4d
i nterface LoopbackO
enabl e
]
!
vrf one
address-famly ipv4d
ndt source LoopbackO
interface all enable
bgp auto-discovery segment-routing
1
mdt partitioned segment-routing mpls mdt data segment-routing mpls 100

router pim

address-fam |y ipv4

i nterface LoopbackO

enabl e

!

ssmrange ssm

!

!

vrf one

address-famly ipv4

rpf topology route-policy sr-p2mp-core-tree

mdt c-multicast-routing bgp

!

ssmrange SsSm



HlO[Ef MDT= ME{ At &JLCt.

Xt& Zt mVvPN

O] AlMoi M= AS ZH(Inter-Autonomous System) mVPN2 F#A45t= 2ol CHaH ABEELICEH

1:CHS MMM AEStE HEE 435 X2 MPLS VPN SLIFHAEE |8t 2 RE{0f| A
MMt HI|a E1|0|A=IOI 2+E£| Cto 715 & m A3 ELIct.
SMA

et mVPN Z41I| 12| 0] 0]

ook A Aladol ofil Z2EE /2 4 oM, OHE A8
NABIOIM YxIE TR} gl

.

Z4 B2 Coll CHSHMH= Zo{ EE| ZEEZEE XtMl5| HEELICH ASBR(Autonomous System
Border Router)0il A eBGP(External Border Gateway Protocol)E T4 [ AF IPv4 MDT EEE AF
IPv4 MVPNOIl CHEH B2 HAg Qlgl/otRete g WX OHUAIL.

O| Z4x|12i|0|440] Inter-AS Option B& ASBROIM E & X| EE= PIMO| Rl= COolA Zo{ EE| =
EEZE MLDP7t E8tX| & lghL|Ct.

router bgp 1

!

address-fam |y ipv4|ipv6e mvpn
inter-as install

!

PIM

AS 7t mVPN2| ZZ< O|F I0S-XRE A& 5= 10S-XR E+$E401|_ PIM HE{E A|Zf5t= 20| §f
&LICt. O] A< I0S-XR BI*E{= PE 2tE{7t E &= gi&LICH &, Inter-AS Options B and C,
Seamless MPLS %! BGP-free Core= AFS % # Q& LIC} I0S-XR 22 E{E PIM HIE|E olsste
2 B}*E &= P(Provider) 2R E| EE= ASBRY = U&LICE O|F I0S-XR ZE[AMM I0S-XR PE
2t E{= RD(Route Distinguisher) 8;'0| PIM HE{E A|Zfe = JU&LICH O] B2 BGP-free 204,
Inter-AS Option C Z! Impls MPLS& PE 2t2E{7} E £+ %L—lEP

PIM(RPF) tHIE-|_ RPF HE7} Qi 304 BFRE{7t QI 240 CHlH PIM Join & Prune HIA|X|E
MCHst £ QIE 2 52 r PIM Z & A|QIL|Ct.

|IOS-XRO{| A PIM RPF-VectorE A|%f6tc4{H™

router pim
address-fanily ipv4
rpf-vector

!

!



& 1: rpf-vector inject B2 inter-AS mVPNI} #t240| ¢IX|BF TI-Multicast & TI-
MoFRR(Fast Re-Route)| 25t HZ L |C}.

CHE2 PIM HE{E s{A45t7| @8l 10S-XR P 2t E{of 22t Zdm|asf|o|ML|ct.

router pim

address-fanily ipv4

rpf-vector

AF IPv4 MDT CHAI AF IPvd mVPNE AL 35t A< AS ZF 2420 PIM2 AHE 3= BGP-AD7F &
QstLct. ek o] ZAxm|ago|Mo| e 3thL|c}

mul ti cast-routing
vrf one
address-fam |y ipv4
bgp auto-discovery pim
inter-as
AF IPv4 MDT= HHE £40| HAIXQI £40|22 AS ZF X|#0o] 7|2xe 2 MSELICH AF
IPv4 MDT inter-AS-capableg BtE2{H 7|4 =7t ER5HX| et& Lt

AF IPv4 2! AF IPv4 mVPN2 S Aol 2 A& £~ Ql&LCt.

bgp auto-discovery pim B 0| 74 El Z< PE 2} E{= no-export 7{7 LIE|2t & 7H BGP-AD type
1 B2 E ™S ELICH bgp auto-discovery pim ! inter-as B 0| T+ 4E Z< PE 2t E{= no-
export 7T LI|E| 210| BGP AD type 1 Z2E& T&ELICH.

bgp auto-discovery pim & 0| M E|RF=X| 0%, 0| L[zl o|M0o| MBE|= A< AF IPv4
mVPNOIA 6 2 7 B2 E AIZTE &= JU&LICH

router pim
vrf one
address-famly ipv4
rpf topol ogy route-policy rpf-for-one
mdt c-multicast-routing bgp
1
interface G gabitEthernet0/0/0/9
enabl e
!
!
!
1

AF IPv4 MDTO{ 2|3l BGP-AD7} ¢t 2 £|11 BGP AF IPv4 mVPNO{ 2|8t C-HE|FHAE Al?. SI=PA
2t 2= 4 Ql&LICH o] 2X|7t erAistEdE 2FRE{ PIMOY| mdt c-multlcast-routlng bgp HE 74
3f{oF 5+ X|2F Multicast-Routing 4414401 bgp auto-discovery pim &232 743+ X| 2folof g L|C}.

&1 5 7K 82| BGP-ADE & = U&LICH AF IPv4 MDT & AF IPv4 mVPN.

2MB



PE 2t E{7} Cisco IOS-XRE A& st= E<? PE 2HE{7} RD(Route Distinguisher)& At&3}04
PIM HIE{E A|&E = ioco 2 PE R Z CFE ASQ| IGP(Interior Gateway Protocol).2 RHHHE
5 X| of2 ASmVPN B 7t 2M BE AI2% £ iaLch

PE £ Z 40| C}& ASQO| IGPZ AHHHEZ E|= AlLt2|27F K| L.

AF IPv4 mVPNE AI235te A< PE 2tE{0f o] F7} Zx|zgfo|MHo| 2 &Lct.

mul ticast-routing

vrf one

address-fam |y ipvé
ndt source LoopbackO
ndt ..
rate-per-route
interface all enable
bgp auto-discovery pim

inter-as
1 AF IPv4 MDTE AH835HE B2 bgp auto-discovery pim B2 0| 235t X| et & LICt.
SMC

PE 2} E{7} IOS-XRE A&st=
CE M8F £ USLICH PE 2FREHER
:’°|LJEL

&< PE 2tE{7t IP-XRE ME{ZSH K| &£ AS ZF mVPN &M
£ RD(Route Distinguisher) 10| PIM HIE|S AlSHE & AA7| [H

PE FZH0| CtE ASQ| IGPZ MHZE|E= AlLtE2|2 = X[2FELICH

AF IPv4 mVPNE2 AI83tE 4% PE 2tE0| o] F7t Zdx|zegio|MHo| 2 &Lct.

mul ticast-routing

vrf one

address-fam |y ipv4
mdt sour ce LoopbackO
mdt ...
rate-per-route
interface all enable
bgp auto-discovery pim

inter-as

#1: AF IPv4 MDTE A8 3t= < bgp auto-discovery pim B230| E 5t X| f&LICtH

MLDP

O| MMof M= MLDPE FAM5t= ol CHal MHEELICH

CHE ASO| IGPZ PE FZ. 4l XHHH I

PE £ Z 0| CIE ASQ| IGPZ MHHEZ /= B2 MLDP7} Q= intra-AS mVPNI} S AHEFLIC

FEC(Recursive Forwarding Equivalent Class)7t 2235t X| 2t &L|Ct 2Lt BGP-AD ¥HIO|EE
CE ASE o|s3aHof &Lct. et of ?;'TLIZLEﬂOl*:'o PE 2tRE{0]| gLt



mul ti cast-routing
vrf one
address-famly ipv4
ndt source LoopbackO
nmdt m dp in-band-signaling ipv4d
rate-per-route
interface all enable
bgp auto-discovery mldp
inter-as
!
accounting per-prefix
!
!
1

AF IPv4 mVPN2 PE 2t E & RR == ASBRO|M F4d35H0F &LICt.

router bgp 1

address-fanily ipv4 unicast
redi stribute connected

!

address-fanily vpnv4 uni cast
1

1

address-family ipv4d rt-filter
!
address-family ipv4 mvpn

!

nei ghbor 10.1.100.7 <<< i BG nei ghbor
renpte-as 1

updat e- sour ce LoopbackO
address-fanily vpnv4 uni cast
!

!

address-family ipv4 mvpn

1

1
1

vrf one

!

address-family ipv4 mvpn

!

|

CI2 AS2| IGPE PE FXxHio| ZHHI I gi&

0| 32 MLDP Recursive FEC7} Z R &tL|Ct.

Io

MB

PE 2t E2| o &7} Zx|Tefol4do| EegfLct

mul ticast-routing
vrf one
address-fanily ipv4
ndt source LoopbackO
nmdt m dp i n-band-signaling ipv4d
rate-per-route
interface all enable
bgp auto-discovery mldp
inter-as



!
accounting per-prefix
!
!
!

npls I dp

m dp

| oggi ng notifications
address-famly ipv4

recursive-fec
|

& 1: ASBRO= M7 FEC7F E8tX| et &LICh

router bgp 1

address-fanily ipv4 unicast
redi stribute connected

!

address-fanily vpnv4 uni cast
!

address-family ipv4d rt-filter
1

address-family ipv4 mvpn

nei ghbor 10.1.100.7 <<< i BGP nei ghbor
renote-as 1

updat e- sour ce LoopbackO
address-fam |y vpnv4 uni cast
|

!

address-family ipv4 mvpn

|

|

1

vrf one

!
address-family ipv4 mvpn

|

|

MLDPE ASBR 7Fe| @501 AM & d3stsifor B LICE. ASBRO]| 0] &7} Zix|7efo|4o| EeefLct
npls | dp

router-id 10.1.100.7

m dp

| oggi ng notifications

1

interface G gabitEthernet0/7/0/0 <<< ASBR-ASBR | i nk

|

O|A| AF ipv4 mvpnO| & 443t El eBGP MIM0| 22 2 eBGP M|Ad0f CHEH Z2 M2 =41 4 g A

(out)O| ZR Lt

router bgp 1
!
address-fam |y vpnv4 uni cast

retain route-target all
|



address-family ipv4 mvpn
!
address-fanmly ipv6 nvpn
!
nei ghbor 10.1.5.3 <<< eBGP nei ghbor (ASBR)
renote-as 2
address-fanily vpnv4 uni cast
route-policy pass in
rout e-policy pass out

address-family ipv4 mvpn
route-policy pass in
route-policy pass out

!
SMC

PE 2tE{9| o| &7} Zx|agolMo| HErL|ct

mul ti cast-routing
vrf one
address-famly ipv4d
ndt source LoopbackO
ndt ...
rate-per-route
interface all enable
bgp auto-discovery mldp
inter-as
1

accounting per-prefix

nmpls | dp

m dp

| oggi ng notifications

address-fam |y ipv4
recursive-fec

!

2t1: ASBROIE= AT FEC7F 2R3t X| et&LCt.

router bgp 1

address-fam |y ipv4 unicast
redi stribute connected

!

address-fam |y vpnv4 uni cast
!

address-fam |y ipvd rt-filter
!

address-family ipv4 mvpn

nei ghbor 10.1.100.7 <<< i BGP nei ghbor
renote-as 1

updat e- sour ce LoopbackO

address-fam |y vpnv4 uni cast

!

!

address-family ipv4 mvpn



!
!
!

vrf one

!

address-family ipv4 mvpn
!

!

MLDPE ASBR ZHo| 213 0{|lM &4d3}sliok gfLIch ASBROY O] £7} Z4m|a8|o|Mo| EegfLct.

npls |dp
router-id 10.1.100.7

m dp

| oggi ng notifications

]

interface G gabitEthernet0/7/0/0 <<< ASBR-ASBR | i nk
!

O|X| RRO1| AF jpv4 mvpnO| & &3El eBGP M|440| Q2B 2 eBGP M440f CHE Z2 A 41 5
drdlo] Heghuch
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