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multicast-routing
address-family ipv4
mdt mldp in-band-signaling ipv4

VRFHR%

LT RVRFIREMNMVPNE &

multicast-routing
vrf one
address-family ipv4
mdt mldp in-band-signaling ipv4
mdt partitioned mldp ipv4 p2mp (bidir)
mdt partitioned mldp ipv4 mp2mp (bidir)
mdt partitioned ingress-replication
mdt mldp in-band-signaling ipv4
mdt default mldp ipv4 <root>
mdt default mldp p2mp (partitioned) (bidir)
mdt default ingress-replication
mdt default <ipvé4d-group>
mdt default (ipv4) <ipvéd-group> partitioned
mdt data <ipv4d-group/length>
mdt data <max nr of data groups> (threshold)
mdt static p2mp-te tunnel-te <0-65535>
mdt static tunnel-mte <0-65535>

MiEE : VRF one AR EE#, Rosen MLDPEE#H & ATES

RERBEERYREERTRAT, EREREECMNE K BEXEE

=—Ex=A -

RP/0/3/CPUO:Router (config-mcast-one-ipv4) #show conf fail
'l SEMANTIC ERRORS: This configuration was rejected by
'l the system due to semantic errors. The individual

'l errors with each failed configuration command can be
'l found below.

multicast-routing
vrf one
address-family ipv4
mdt default mldp p2mp

<MDT,

BEH—fRER

11% Invalid MLDP MDT type: MDT Default MLDP P2MP cannot co-exist with MDT Default

MLDP (Rosen MLDP)or Partitioned MDT MLDP
I
I

|

end

BB EmdtFEEZmIdp ipv4 10.1.100.1 , B Ef E&EMDTHERMLDP,

Rk A2EM L T XHVRFIEEHE D #BMDT)IRNME :

multicast-routing
address-family ipv4
interface Loopback0

enable
I

n\
A/ 'l.,\o

R



mdt source LoopbackO
mdt mldp in-band-signaling ipv4
rate-per-route
interface all enable
accounting per-prefix
!
vrf one
address-family ipv4
mdt source LoopbackO
mdt default mldp ipv4 10.1.100.7
rate-per-route
interface all enable
accounting per-prefix
1

HELHMEET | BIREmulticastrouting8% T RFAREAE

multicast-routing
address-family ipv4
interface Loopback0
enable

VPN-ID

EVRFTEEMNVPN-IDERARERZSHER D ZHEMLDP)EAZLEHE., MP2MPHTERR
MDTHEL BHE R,

vrf one
vpn id 1000:2000
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
I

B

AUREENZEZAMDTS & 0ME, A TEEHEBEREERANZOS | BRER OB EEHE
(RPF)KRE, ERFEAKHARBTAN . AEEORHERSBEPE)BIBERPFRIEMEBZ 0E, FH
rpf topology route-policy route-policy-nameds ST ML IR E, EREA N HERIHER LB
(PIM)— &3 T B9 2% 1 SR B

Feroute-policy™d , AIAEIEEIFFEARBFEM MR EROS

RP/0/3/CPUO:Router (config-rpl) #iset core-tree ?

ingress-replication-default Ingress Replication Default MDT core
ingress-replication-partitioned Ingress Replication Partitioned MDT core
mldp-default MLDP Default MDT core

mldp-inband MLDP Inband core

mldp-partitioned-mp2mp MLDP Partitioned MP2MP MDT core
mldp-partitioned-p2mp MLDP Partitioned P2MP MDT core
p2mp-te-default P2MP TE Default MDT core

p2mp-te-partitioned P2MP TE Partitioned MDT core



parameter Identifier specified in the format: 'S’
followed by alphanumeric characters

pim-default PIM Default MDT core

HRBEHZSHP2VMP)TERERER , Y EARESHEEERIR(MPLS)REILE(TE), ERXRTHEA
MPLS TER A EFRERHBEA G ERMRZEREEL(OSPRIHBERAFPRERHKIS-IS) , B4
AFERAEENRONENMPLS TERHEESIDERAMPLS TE, EEP2MP TEEEREREAHHRBE

o MERBNBALRE, EXEMAERREZEAMERSVP)-TE,

BEEMDT

ERMDTR AEEE, o AR EME B A B0 15 7E S 45 E 2L Bl MY B Ol i E HE E B FIMDTSHY R

==

BAF /R B A A 2L Bl 89 4% Dt 5 TE 15 E B RIMDT:

multicast-routing

vrf one
address-family ipv4
mdt source Loopback0
mdt data 100
rate-per-route
interface all enable
accounting per-prefix
1

BT BB S B R 1 O 6 S R RIMDT:

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt data 232.1.100.0/24
mdt data mldp 100
rate-per-route
interface all enable
accounting per-prefix

r!ndtﬁ*ﬂﬁﬁfl — #EH100
BF S RMERH

EEZHEEFREEARC-McastFASFEHE ( tbBAEBRBAKEE ) REHPIMBZRFEEAGE
(BGP)#i47. FERMEAPIM, 5T EEBGPLUHITC-MulticastiS % , HAEVRF E T HE B

PIM& ¥ :

router pim

vrf one
address-family ipv4



mdt c-multicast-routing bgp

BGPfiit &3IIPv4 MVPN

HETRGP — HERER(BGP-AD)FI/RBGP C — SEEEAME | AAR At R 5I(AF)IPv4
mVPN, A% , HBAE=ENERHAF IPv4 mVPN:

- 2

- WA R ERE S B 1 E (IBGP) ¥ F 2 (8 £ = H b PER A 25 S B8 B [ 51 28 (RR))

- HAVRF
AT 24 -

router bgp 1
address-family ipv4 unicast
redistribute connected
!
address-family vpnv4 unicast
1
address-family ipv6 unicast
1
address-family ipv4 mdt
1
address-family ipv4d rt-filter
1
address-family ipv4 mvpn <<< AF ipv4 mVPN is globally enabled
1
neighbor 10.1.100.7
remote-as 1
update-source Loopback0
address-family ipv4 unicast
|
address-family vpnv4 unicast
|
address-family ipvé labeled-unicast
route-reflector-client
!
address-family ipv4 mdt
|
address-family ipv4 rt-filter
|
address-family ipv4 mvpn <<< AF ipv4 mVPN is enabled for iBGP peer (PE or RR)
|
!
vrf one
rd 1:1
address-family ipv4 unicast
redistribute connected
!
address-family ipv4 mvpn <<< AF ipv4 mVPN is enabled for the VRF
|
neighbor 10.2.1.8
remote-as 65001
address-family ipv4 unicast
route-policy pass in

route-policy pass out
1



M HESEBGP THMVPNERF

ERERBRT , BRHIRBGPE S P EEmvpnBEF

router bgp 1

mvpn

address-family ipv4 unicast
redistribute connected

1

address-family vpnv4 unicast
ST R4 AR EMVPNEIER
- MRBGPAREEMDTHmVPN® &tk ik 3 5138 B £ 5% (SAFI) , AIE EER6FE L 58,

- MR BGPAREEMDTHEMVPN SAFI , Bt EfER2FE L5 2,

ERER

RN BEEEEEREPERBR LAAENEE, T EABERECH , FHLREBEAENERN
o EERERARTRELENEE , ASERETSERELEE, ATR LA

- MDTIR ST E Y #R &8
. fEmulticast-routing®f 49 TEUARE N T
- BLEPTEMBGP AFFI@ &
Bl B 8% R0FEE’MDT - GRE - PIM C-Mcastf§ &

A& LA T B B AR BLE A8 3R0:

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
|

router pim

address-family ipv4

interface Loopback0

enable

!

interface GigabitEthernet0/0/0/3 <<< PIM is enabled for global context interface
|

vrf one



address-family ipv4
rpf topology route-policy rpf-for-one
1
interface GigabitEthernet0/1/0/0

enable
1

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

1

multicast-routing
address-family ipv4
interface Loopback0
enable
!
interface GigabitEthernet0/0/0/3 <<< Multicast is enabled for global context intf
enable
!
mdt source Loopback0
!
vrf one
address-family ipv4
mdt source Loopback0
mdt data 232.100.100.0/24
mdt default ipv4 232.100.1.1
rate-per-route
interface all enable
1

accounting per-prefix

FEE : X4 EEEAF IPv4 MDT,

B¢ [l 8 31 F’RRMDT - MLDP MP2MP PIM C-Mcastf§ &

BUTERERARBEERER:

vrf one
vpn id 1:1
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim

vrf one

address-family ipv4
rpf topology route-policy rpf-for-one
1



interface GigabitEthernet0/1/0/0
enable
1

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

end-policy

1

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt default mldp ipv4 10.1.100.1
mdt data 100
rate-per-route
interface all enable

accounting per-prefix

mpls 1ldp

mldp

logging notifications
address-family ipv4

1

BHE: . ERIMDTE T2, £ Amdt default midp ipv4 10.1.100.16% , TLEE—@EA
MLDPRYA RV IR P 2R SR PERR R , EE N AMP2MP MLDPHI AR B 2]

RER29BRAMDT - MLDP MP2MP - PIM CZ SH 8% fA 5k

EUTEEAREERER2:

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim

vrf one

address-family ipv4
rpf topology route-policy rpf-for-one
!
interface GigabitEthernet0/1/0/0

enable
!



route-policy rpf-for-one

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

1

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt partitioned mldp ipv4 mp2mp
rate-per-route
interface all enable
1

accounting per-prefix

mpls 1ldp

mldp

logging notifications
address-family ipv4

1

Mist : EEMDTRAIEN ., MERE T7TEEMDT , B4 Ewi EBGP-AD, MNEXRE , BIE
HEARIEERGSEHER, IBERMDTE , XBEEHEATBEESR4  RAENXE

fi EBGP-AD,

A% E MR 3TAEIMDT - GRE - BGP-AD - PIM C-Mcastfi i

LT B AREERERS:

vrf one

address-family ipv4 unicast
import route-target

1:1

!
export route-target

1:1

1

router pim
address-family ipv4
interface Loopback0
enable
!
interface GigabitEthernet0/0/0/3 <<< PIM is enabled for global context interface
!
vrf one
address-family ipv4
rpf topology route-policy rpf-for-one
1
interface GigabitEthernet0/1/0/0
enable



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

end-policy

1

multicast-routing
address-family ipv4
interface Loopback0
enable
!
interface GigabitEthernet0/0/0/3 <<< Multicast is enabled for global context intface
enable
!
mdt source Loopback0
!
vrf one
address-family ipv4
mdt source Loopback0
mdt data 232.100.100.0/24
mdt default ipv4 232.100.1.1
rate-per-route
interface all enable
bgp auto-discovery pim
!
accounting per-prefix
1
1

R EM45 BHMDT - MLDP MP2MP - BGP-AD - PIM C-McastRA &% %

LT B AREEE R

vrf one

address-family ipv4 unicast
import route-target

1:1

!
export route-target

1:1

1

router pim

vrf one

address-family ipv4
rpf topology route-policy rpf-for-one
!
interface GigabitEthernet0/1/0/0

enable
!

route-policy rpf-for-one
set core-tree mldp-partitioned-mp2mp



end-policy
1

multicast-routing

vrf one

address-family ipv4
mdt source Loopback0
mdt partitioned mldp ipv4 mp2mp
mdt data 100
rate-per-route
interface all enable
bgp auto-discovery mldp
!
accounting per-prefix

1

mpls 1ldp

mldp

logging notifications
address-family ipv4

1

MisE : ERIMDTETEN ., MEERE TERMDT , BIAEBEEBGP-AD, MERE , BIE
BESERIBEBFESENER, METEEBBGP-AD , AEREEERE2,

B2 R52 FEEIMDT - MLDP P2MP - BGP-AD - PIM C-Mcasti & %

HRREESERUTRE :

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim

vrf one

address-family ipv4
rpf topology route-policy rpf-for-one
!
interface GigabitEthernet0/1/0/0

enable
!

route-policy rpf-for-one

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

!



multicast-routing

vrf one

address-family ipv4
mdt source Loopback0
mdt partitioned mldp ipv4 p2mp
mdt data 100
rate-per-route
interface all enable
bgp auto-discovery mldp
!
accounting per-prefix

1

mpls 1ldp

mldp

logging notifications
address-family ipvd

1

FisE : ERIMDTRALEM, BEREEEZRMDT , th A BB EBGP-AD,

E2 %6 VRF MLDP — $E A RA SR %

#& LTS B R B B 15 526

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim

vrf one

address-family ipv4
rpf topology route-policy rpf-vrf-one
interface GigabitEthernet0/0/0/1.100
enable

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

multicast-routing

!

vrf one

address-family ipv4
mdt source Loopback0
mdt mldp in-band-signaling ipv4
interface all enable

mpls 1ldp



mldp

EL B R 72 HMLDPSE A A SR X

BUTERERARBEERESRT:

router pim

address-family ipv4
rpf topology route-policy rpf-vrf-one
interface GigabitEthernet0/0/0/1.100
enable

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

multicast-routing
address-family ipv4

interface Loopback0
enable

!

mdt source Loopback0

mdt mldp in-band-signaling ipv4
interface all enable

1

mpls 1ldp
mldp

A EERSLHEBE — P2MP-TE

AENBATER R HSIZNTER R HENEE.,
TESEREH 88
L E A ATEE K HES

router igmp
interface tunnel-mtel
static-group 232.1.1.1 10.2.2.9

router pim
address-family ipv4
interface GigabitEthernet0/1/0/0

enable
!

multicast-routing
address-family ipv4
interface Loopback0
enable
!
interface tunnel-mte0
enable
!
interface GigabitEthernet0/0/0/0
enable



mdt source LoopbackO
rate-per-route
interface all enable

accounting per-prefix
1

interface tunnel-mtel

ipv4 unnumbered Loopback0
destination 10.1.100.1
path-option 1 explicit name to-PE1l
1

destination 10.1.100.3

path-option 1 dynamic

1

destination 10.1.100.5

path-option 1 dynamic
1

explicit-path name to-PEL

index 10 next-address strict ipv4 unicast 10.1.12.3
index 20 next-address strict ipv4 unicast 10.1.11.1

MEEE - EAEEAL OB S BGPH I REIPVATRRBF E 8 | SE1EAF IPv4 T ABGPHZE Bnext-
hop-self. 571 7E B i TE H 8589 Multicast-Routing=B 4 # &t & core-tree-protocol rsvp-te.

TER R4 i 28

HTERIRE HREAUTEE

router pim
address-family ipv4
interface GigabitEthernet0/0/0/9

enable
!

multicast-routing
address-family ipv4
interface Loopback0
enable
!
mdt source Loopback0
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
1

FHEE . T EMIRER |, ISR TESE IR HSMRE

TERImEHES — HCLI

set Ism-root@s ¥ H A TE K i % H1 85 £ K static-rpfi &

router pim

B RErpf,



address-family ipv4
rpf topology route-policy rpf-for-one
interface GigabitEthernet0/0/0/9

enable
1

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

end-policy

1

multicast-routing
address-family ipv4
interface Loopback0
enable
!
mdt source Loopback0
core-tree-protocol rsvp-te
rate-per-route
interface all enable

accounting per-prefix
1

Bc A 3ROFEREMDT - MLDP - MP2MP - BGP-AD - PIM C-Mcastf§ &

HRERIFERAUTRE :

vrf one
vpn id 1:1
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim

vrf one

address-family ipv4
rpf topology route-policy rpf-for-one
!
interface GigabitEthernet0/1/0/0

enable
!

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

end-policy

!

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt default mldp ipv4 10.1.100.1
mdt data 100
rate-per-route



interface all enable
bgp auto-discovery mldp
!

accounting per-prefix
1

mpls 1ldp

mldp

logging notifications
address-family ipv4

1

BHE: . ERIMDTE T2, £ Amdt default midp ipv4 10.1.100.16%% , TLEE— @A
MLDPRY ARV IR P 2R SR PERR R , EE N AMP2MP MLDPHI AR B 2]

fl %310 VRFEEL& — P2MP TE - BGP-AD

A METER IR HENTER KB BBNEE.,
TESR IR B H 8%
HEREAS[ERUTERE :

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router igmp

vrf one
interface tunnel-mtel
static-group 232.1.1.1 10.2.2.9

router pim
vrf one
address-family ipv4
interface tunnel-mtel
enable
interface GigabitEthernet0/1/0/0
enable

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt static p2mp-te tunnel-mtel
rate-per-route
interface all enable

bgp auto-discovery p2mp-te
!



accounting per-prefix
1

interface tunnel-mtel

ipv4 unnumbered Loopback0

destination 10.1.100.1

path-option 1 explicit name to-PE1l

1

destination 10.1.100.3

path-option 1 dynamic

1

destination 10.1.100.5

path-option 1 dynamic

1

1
explicit-path name to-PEL

index 10 next-address strict ipv4 unicast 10.1.12.3
index 20 next-address strict ipv4 unicast 10.1.11.1

TER R4 i 28
BRI B B 2R E A LA T RROE

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim
vrf one
address-family ipv4
interface GigabitEthernet0/0/0/9

enable
!

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
core-tree-protocol rsvp-te group-list acl_groups
rate-per-route
interface all enable
bgp auto-discovery p2mp-te
1

accounting per-prefix

!
ipv4d access-list acl_groups

10 permit ipv4 host 10.1.1.1 232.0.0.0/24
20 permit ipv4 host 10.99.1.22 host 232.1.1.1



BEE - RBTERFRHE L ETERREKHEREF , T FEE "core-tree-protocol rsvp-tes @ £
WEHREE, EEMEABATEEBBTERE.,

MiEE . ETEXRIE B8 T ®Erpf topology route-policy rpf-for-onefi . TEZEREKHES L
1% ZE core-tree-protocol rsvp-te.

AXEHE11FEMDT - GRE - BGP-AD - BGP C-Mcastffl i

HREB1MERANTERE !

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
|

router pim
address-family ipv4
interface Loopback0
enable
!
interface GigabitEthernet0/0/0/3 <<< PIM is enabled for global context interface
!
vrf one
address-family ipv4
rpf topology route-policy rpf-for-one
mdt c-multicast-routing bgp
1
interface GigabitEthernet0/1/0/0

enable
!

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

end-policy

!

multicast-routing
address-family ipv4

interface Loopback0

enable

!

interface GigabitEthernet0/0/0/3 <<< Multicast is enabled for global context intf

enable

!

mdt source Loopback0

!

vrf one

address-family ipv4



mdt source Loopback0
mdt data 232.100.100.0/24
mdt default ipv4 232.100.1.1
rate-per-route
interface all enable
bgp auto-discovery pim
!
accounting per-prefix
1
1

A AR 12FFEMDT - MLDP - P2MP - BGP-AD - BGP C-Mcastf§

HRER12EAUTRE !

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim
vrf one
address-family ipv4
rpf topology route-policy rpf-for-one
mdt c-multicast-routing bgp
!
interface GigabitEthernet0/1/0/0

enable
!

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

end-policy

!

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt default mldp p2mp
mdt data 100
rate-per-route
interface all enable
bgp auto-discovery mldp
!
accounting per-prefix
1

mpls 1ldp
mldp
logging notifications



address-family ipv4
1

MisE : ERIMDTRTEN,

A AR 13FEREMDT - MLDP - MP2MP - BGP-AD - BGP C-McastEf

=

HRER1BEAUTERE :

vrf one
vpn id 1:1
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim

vrf one

address-family ipv4
rpf topology route-policy rpf-for-one
mdt c-multicast-routing bgp

interface GigabitEthernet0/1/0/0
enable
!

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

end-policy

!

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
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

mpls 1ldp
mldp
logging notifications

address-family ipv4
!



BHE: . ERIMDTE T2, & Amdt default midp ipv4 10.1.100.16%% , TLEE—@EA
MLDPRYA RV IR APk 2R SR PERR R , EE N AMP2MP MLDPHI AR B 2]

A RS R145 B MAMDT - MLDP P2MP - BGP-AD - BGP C-Mcastf§ &

HRERB14ERAUTRE !

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim
vrf one
address-family ipv4
rpf topology route-policy rpf-for-one
mdt c-multicast-routing bgp
!
interface GigabitEthernet0/1/0/0

enable
!

route-policy rpf-for-one

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

!

multicast-routing

vrf one

address-family ipv4

mdt source Loopback0

mdt partitioned mldp ipv4 p2mp

mdt data 100

rate-per-route

interface all enable

bgp auto-discovery mldp

1

accounting per-prefix

mpls 1ldp

mldp

logging notifications
address-family ipv4

1



FisE : EEMDTRAIEM,

EXEM 159 HIMDT - MLDP MP2MP - BGP-AD - BGP C-Mcast#A & %

AN

X E

HEREEISERAUT

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
|

router pim

vrf one

address-family ipv4
rpf topology route-policy rpf-for-one
mdt c-multicast-routing bgp

interface GigabitEthernet0/1/0/0
enable
!

route-policy rpf-for-one

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

!

multicast-routing

vrf one

address-family ipv4
mdt source Loopback0
mdt partitioned mldp ipv4 mp2mp
mdt data 100
rate-per-route
interface all enable
bgp auto-discovery mldp
!
accounting per-prefix

|

mpls 1ldp

mldp

logging notifications
address-family ipv4

|

Mzt : ERMDTRALHEM .,



A EER16ERMDTERRE — P2MP TE - BGP-AD - BGP C-Mcastf§ &

FARXMDTHFREP2MP TERRER £MME K. BEP2MP TERRERERBFEBENRE

g , ATREH
P AEEE REESENENARTRE,

LT R EA AR

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim
vrf one
address-family ipv4
rpf topology route-policy rpf-vrf-one
mdt c-multicast-routing bgp
interface GigabitEthernet0/0/0/1.100
enable

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

multicast-routing
vrf one
address-family ipvd
mdt source Loopback0
mdt default p2mp-te static tunnel-mtel
rate-per-route
interface all enable
bgp auto-discovery p2mp-te
1

accounting per-prefix

interface tunnel-mtel

ipv4 unnumbered Loopback0

destination 10.1.100.1

path-option 1 explicit name to-10.1.100.1
1

destination 10.1.100.3

path-option 1 dynamic

1

destination 10.1.100.5

path-option 1 dynamic

1

1
explicit-path name to-PEL

index 10 next-address strict ipv4 unicast 10.1.12.3

index 20 next-address strict ipv4 unicast 10.1.11.1
1

BHEE - LR MERMDT, FEE7EEE P AMulticast-Routing VRF one&B 2 T Bt & core-tree-
protocol rsvp-tefi <o



Bc B AR 17FEREMDT - MLDP - P2MP - BGP-AD - PIM C-Mcastf§ &

HWRRERBITEANTRE !

vrf one

address-family ipv4 unicast
import route-target

1:1

!
export route-target

1:1

1

router pim

vrf one

address-family ipv4
rpf topology route-policy rpf-for-one
|
interface GigabitEthernet0/1/0/0

enable
1

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

end-policy

1

multicast-routing
vrf one
address-family ipv4
mdt source LoopbackO0
mdt default mldp p2mp
mdt data 100
rate-per-route
interface all enable
bgp auto-discovery mldp
1

accounting per-prefix

mpls 1dp

mldp

logging notifications
address-family ipv4

1

MigE - ERIMDTETHEN .

o B R 18TERFBAEMDT - P2MP TE - BGP-AD - PIM C-Mcast{§$

ARMDTHFEP2MP TERRER £MIRERK. FREP2MP TERRERERHE



P AEEEREEREHENARTRE,
AT R EA AR

vrf one

address-family ipv4 unicast
import route-target

1:1

!
export route-target

1:1

1

router pim

vrf one

address-family ipv4
rpf topology route-policy rpf-vrf-one
interface GigabitEthernet0/0/0/1.100
enable

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

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt default p2mp-te static tunnel-mtel
rate-per-route
interface all enable
bgp auto-discovery p2mp-te
1

accounting per-prefix

interface tunnel-mtel

ipv4 unnumbered Loopback0

destination 10.1.100.1

path-option 1 explicit name to-10.1.100.1
1

destination 10.1.100.3

path-option 1 dynamic

1

destination 10.1.100.5

path-option 1 dynamic

1

1
explicit-path name to-PEL

index 10 next-address strict ipv4 unicast 10.1.12.3

index 20 next-address strict ipv4 unicast 10.1.11.1
1

BHRE - LR MERMDT, FEET7EEE P AMulticast-Routing VRF one&B 2 T Bt & core-tree-
protocol rsvp-tefi <o

Bc A8 3R 19TEREXMDT - IR - BGP-AD - PIM C-Mcastf§F

HREEI1IERAUTHRE :



vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim

vrf one

address-family ipv4
rpf topology route-policy rpf-vrf-one
interface GigabitEthernet0/0/0/1.100
enable

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

multicast-routing

vrf one
address-family ipv4

mdt source Loopback0

mdt default ingress-replication
rate-per-route

interface all enable

mdt data ingress-replication 100

bgp auto-discovery ingress-replication
1

accounting per-prefix

A2 4% 20 FHAXMDT - P2MP-TE - BGP-AD - PIM - C-McastE%

MEE - P2MPEBITERRERA RN EERER.

HEREE20EAUTRE !

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim
vrf one
address-family ipv4
rpf topology route-policy rpf-vrf-one
interface GigabitEthernet0/0/0/1.100
enable

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



multicast-routing

vrf one
address-family ipv4

mdt source Loopback0

mdt default p2mp-te
rate-per-route

interface all enable

mdt data p2mp-te 100

bgp auto-discovery p2mp-te
1

accounting per-prefix
ipv4 unnumbered mpls traffic-eng Loopback0

mpls traffic-eng

interface GigabitEthernet0/0/0/0
1

interface GigabitEthernet0/0/0/2
1

auto-tunnel p2mp
tunnel-id min 1000 max 2000

FEE - ERMDTREEM . ipv4 unnumbered mpls traffic-eng Loopback0s 5 =& — {i £ 13t
W THEERE P Mmulticast-routing VRF oneZB4 T Bt i core-tree-protocol rsvp-tedi 7.

%{llll

A EM21FERMDT - IR - BGP-AD - BGP - C-McastFA ik

AU TEEARBEERER21:

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
I

router pim
vrf one
address-family ipv4
rpf topology route-policy rpf-vrf-one
mdt c-multicast-routing bgp
I
interface GigabitEthernet0/0/0/1.100
enable

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

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt default ingress-replication
rate-per-route
interface all enable



mdt data ingress-replication 100

bgp auto-discovery ingress-replication
1

accounting per-prefix

A AR R22FEMDT - P2MP-TE - BGP-AD BGP - C-Mcastf§

MEE - P2MPEBITERRERA RN ILEERER.

HRREE22FEAUTRE !

=

vrf one

address-family ipv4 unicast
import route-target

1:1

!
export route-target

1:1

1

router pim
vrf one
address-family ipv4
rpf topology route-policy rpf-vrf-one
mdt c-multicast-routing bgp
interface GigabitEthernet0/0/0/1.100
enable

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

multicast-routing

vrf one
address-family ipv4

mdt source Loopback0

mdt default p2mp-te
rate-per-route

interface all enable

mdt data p2mp-te 100

bgp auto-discovery p2mp-te
1

accounting per-prefix
ipv4 unnumbered mpls traffic-eng LoopbackO

mpls traffic-eng
interface GigabitEthernet0/0/0/0
1
interface GigabitEthernet0/0/0/2
!
auto-tunnel p2mp
tunnel-id min 1000 max 2000

MigE : ERMDTRAIEM ., ipv4 unnumbered mpls traffic-eng Loopback0#r 5 =2 — B £ 54
W THEMERLE P AMulticast-Routing VRF oneZB 4 T Ei i& core-tree-protocol rsvp-teds

o



R E232 FIMDT - IR - BGP-AD - PIM C-Mcastif & {3

HEREE23FE AU TRE !

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim
vrf one
address-family ipv4
rpf topology route-policy rpf-vrf-one
1
interface GigabitEthernet0/0/0/1.100
enable

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

multicast-routing

vrf one
address-family ipv4

mdt source Loopback0

mdt partitioned ingress-replication
rate-per-route

interface all enable

mdt data ingress-replication 100

bgp auto-discovery ingress-replication
1

accounting per-prefix

EEERE242 % EMMDT - P2MP-TE - BGP-AD - PIM C-Mcasti$

FisE : P2MPBE B TERRE A A LB EfE 2,

HEREE24EAUTRRE !

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim
vrf one
address-family ipv4
rpf topology route-policy rpf-vrf-one



interface GigabitEthernet0/0/0/1.100
enable

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

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt partitioned p2mp-te
rate-per-route
interface all enable
mdt data p2mp-te 100
bgp auto-discovery p2mp-te
1

accounting per-prefix
ipv4 unnumbered mpls traffic-eng Loopback0

mpls traffic-eng

interface GigabitEthernet0/0/0/0
1

interface GigabitEthernet0/0/0/2
1

auto-tunnel p2mp
tunnel-id min 1000 max 2000

FEE - ERMDTREHEM . ipv4 unnumbered mpls traffic-eng Loopback0s 5 = — {i £ 13t
W TEEERE M multicast-routing VRF oneZB 2 T Bt i core-tree-protocol rsvp-tedi 7.

O ER259 BEMDT - IR - BGP-AD - BGP C-McastaA &%

HEREE2EAUTRRE !

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
I

router pim
vrf one
address-family ipv4
rpf topology route-policy rpf-vrf-one
mdt c-multicast-routing bgp
I
interface GigabitEthernet0/0/0/1.100
enable

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

end-policy

multicast-routing



vrf one
address-family ipv4

mdt source Loopback0

mdt partitioned ingress-replication
rate-per-route

interface all enable

mdt data ingress-replication 100

bgp auto-discovery ingress-replication
1

accounting per-prefix

EREM26%9 BHIMDT - P2MP TE - BGP-AD - BGP C-Mcast&A &k X

MEE - P2MPEBITERRERA RN ILEERER.

HEREE26EAUTRE !

vrf one
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
1

router pim
vrf one
address-family ipv4
rpf topology route-policy rpf-vrf-one
mdt c-multicast-routing bgp
interface GigabitEthernet0/0/0/1.100
enable

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

multicast-routing

vrf one
address-family ipv4

mdt source Loopback0

mdt partitioned p2mp-te
rate-per-route

interface all enable

mdt data p2mp-te 100

bgp auto-discovery p2mp-te
1

accounting per-prefix
ipv4 unnumbered mpls traffic-eng LoopbackO

mpls traffic-eng
interface GigabitEthernet0/0/0/0
1
interface GigabitEthernet0/0/0/2
!
auto-tunnel p2mp
tunnel-id min 1000 max 2000



BHEE - ERMDTREHEM. ipv4 unnumbered mpls traffic-eng Loopback0drs 5 =& — & £ 3t
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AEMER27\E — #SID

B BERTERABGPERETHE.

BEE : Tree-SIDEEREHEEHETR(SR-PCE). Tree-SIDH S RN AKHF[HMHSER
B E|SR-PCERIPCEP&FE,

AT B AR BLEE R27:

#ESR-PCELFERAUTRE :

pce
address ipv4 10.0.0.6
segment-routing
traffic-eng
b2mp
endpoint-set R2-R4-R5
ipvd 10.0.0.2
ipvd 10.0.0.4
ipvd 10.0.0.5
!
label-range min 23000 max 23999
policy Tree-SID-Policy-1
source ipv4d 10.0.0.1
color 1001 endpoint-set R2-R4-R5
treesid mpls 23001
candidate-paths
preference 100
dynamic
metric
type te

EREGS FERAUTEE:

ipvd access-list ssm

10 permit ipv4 232.0.0.0/8 any
|

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

multicast-routing

address-family ipv4

interface Loopback0
enable

I

!

vrf one

address-family ipv4
mdt source Loopback0
interface all enable



static sr-policy Tree-SID-Policy-1
mdt static segment-routing
1

router igmp

vrf one
interface HundredGigE0/0/0/0

static-group 232.1.1.1 10.1.7.7
1

interface HundredGigE0/1/0/0
static-group 232.1.1.1 10.1.7.7

router pim
address-family ipv4
interface Loopback0
enable
!
!
vrf one
address-family ipv4
rpf topology route-policy sr-p2mp-core-tree
ssm range ssm
1

EESR-PCE L Ft & #y % B HE R 1 # &sr-policy,

HEREH EERLEE:

ipv4d access-list ssm
10 permit ipv4 232.0.0.0/8 any
!

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

router pim

interface Loopback0

enable
!
vrf one
address-family ipv4

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

SSm range ssm

sr-p2mp-policy Tree-SID-Policy-1

static-group 232.1.1.1 10.1.7.7

multicast-routing
address-family ipv4
interface Loopback0
enable
!
vrf one
address-family ipv4
mdt source Loopback0
interface all enable
mdt static segment-routing



Ac B A% 3R28THAMDT — #SID

BB : Tree-SIDEERBHAKREHETE(SR-PCE), Tree-SIDF S RNEAKHRAMHSLEL
B EISR-PCERIPCEPE 3,

B EEREABGPEAETHE,
H=EPERMR LERULTEE

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

1

multicast-routing
address-family ipv4
interface Loopback0
enable
!
!
vrf one
address-family ipvd
mdt source Loopback0
interface all enable
bgp auto-discovery segment-routing
1
mdt default segment-routing mpls mdt data segment-routing mpls 100
1
1

router pim
address-family ipv4
interface Loopback0
enable
1
!
vrf one
address-family ipv4
rpf topology route-policy sr-p2mp-core-tree
mdt c-multicast-routing bgp
!
ssm range ssm
1

EEIMDT 2 T2,

Bl R297 BIMHIMDT — #SID

BEE : Tree-SIDEEREHEEHETTR(SR-PCE). Tree-SIDHS RN AKHF[HMHSER
B E|SR-PCERIPCEP&FE,

R EEREABGPERETHE



HEEEPERRHR LERAUTEE:

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

1

multicast-routing
address-family ipv4
interface Loopback0
enable
!
!
vrf one
address-family ipv4
mdt source Loopback0
interface all enable
bgp auto-discovery segment-routing
1
mdt partitioned segment-routing mpls mdt data segment-routing mpls 100
1

router pim
address-family ipv4
interface Loopback0
enable
!
SSm range ssm
!
!
vrf one
address-family ipv4
rpf topology route-policy sr-p2mp-core-tree
mdt c-multicast-routing bgp
!
SSm range ssm
1

EEMDTE TR,
B mVPN

AREFT B AAIER E B 8 R (inter-AS)mVPN,

FEE : EREREHE L ABABMPLS VPNEBEZR ERREENERT , #HT —S4#HRH
&R

BIRA

FEESAMVPNEE. EUNEEARATHEEAREESR , X ETRBARKFNEEERT
YUY T



BIEBNCESEZOEHBERE —PiIMm. FBARKEREHI[(ASBR) LE B/ IBE R BT
E(eBGP)E , FERIZAAF IPv4 MDTERAF IPv4 MVPNER B 28 i 55 s Ao 88 A 8

BEEBPIMBEMLDPEAZ OB EMN Inter-ASIZIEBHCHASBREEEZFEEIEE :

router bgp 1

1

address-family ipv4|ipv6 mvpn
inter-as install

PIM

R Inter-AS mVPN |, iB{TEMIOS-XRIIIOS-XRE MBS AERPIMAEN FE, EEERBRT
, IOS-XRE&HES T EERPEM HES. ERTEZEFEAInter-ASIZIEBHC, EIAEMPLSLAK EBGP#
Lo I0S-XREEHEBEEBMAPIMOE , KEEHESTRP (12145 ) BKHESRNASBR, EESH
|OS-XRARZAH |, I0S-XR PERRHES AT AR BPIMEIE K MEEKRBEDRJ(RD). HEEERT

, EAILMEAEBGP#Z L, ASEIRIECHEAEMPLSHPER KT,

PIM(RPF) a2 —BPIMKE , AFFEBRPFEFAMN KO B IZEZPIMMAFIEEE BB NPT

o

EI0S-XRH & #2PIM RPF-Vector:

router pim
address-family ipv4
rpf-vector

!

!

B#&E : rpf-vector inject@s T B2 Inter-AS mVPNEES , {8 © 2 ETI-Multicast Fast Re-Route(TI-
MoFRR)FTEM T

BAUTRRI0S-XR P28 E AR EPIME 2 EE -

router pim
address-family ipv4
rpf-vector

= {FFAF IPv4 mVPNTI A 2AF IPv4 MDTES | Inter-ASEEEBFPIMWBGP-AD, Rt EEHRE

multicast-routing
vrf one
address-family ipv4
bgp auto-discovery pim
inter-as

AF IPv4a MDTEEEEWInter-ASYXE , AABESNEHREREY, TEEERBFAITZEAF IPv4
MDT inter-ASZh&E,



Al AR BFEL EAF IPVARIAF IPv4 mVPN,

E it Ebgp auto-discovery piman 5 , PER RS EIE T B no-exportit B FIBGP-ADE BI13& H
E L& T bgp auto-discovery pimHlinter-astin i , PERE 288 & 18 B no-exporttt #HIBGP
ADE B,

52 A B Ebgp auto-discovery piman s , WIREALLELE , #AILAEAF IPv4 mVPNA 22 2 Bl
o7 H -

router pim
vrf one
address-family ipv4
rpf topology route-policy rpf-for-one
mdt c-multicast-routing bgp
!
interface GigabitEthernet0/0/0/9
enable
!
1
1

] LUEBAF IPv4 MDTZKBGP-AD , I @IBBGP AF IPv4 mVPNERCHHIBE S, EERLIEE
&0, BB HEFPIM T ELEmdt c-multicast-routing bgpin & , M 2 Multicast-Routing B %
T i iEbgp auto-discovery pimin .

MisE : BRI EMER BIBBGP-AD:AF IPv4 MDTHIAF IPv4 mVPN,

iREB

R PEK HESETCisco I0S-XR , Hlinter-AS mVPNZIEBE L IEPEIRE EFH P B2 B —EASH
NP E(IGP) , R APERHESEEZEKEEKHESERD)MPIMEE,

X ERPEREEH D EFHMASHIGPHRHE R,

WMRERAF IPv4 mVPN |, AIFFEEPERBER LETUTHEALE

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt ...
rate-per-route
interface all enable
bgp auto-discovery pim
inter-as

BIEE - EAAF IPv4 MDTES , FE Ebgp auto-discovery pimii 1o

BEC

WMRPERHIFEITIOS-XR , Hlinter-AS mVPNZIECH AR EPERE E# 2 B B HASH



IGP , R APERMHSBZAUERPIMAEM A ERAEHESDZ(RD).
EXERPEREEMH D E I EMASHIGPHHF R,

WMRFERAF IPv4 mVPN , AIFEEEPERBER LETUTHENEE

multicast-routing

vrf one

address-family ipv4

mdt source Loopback0

mdt ...

rate-per-route

interface all enable

bgp auto-discovery pim

inter-as

BNEE : EFAF IPv4 MDTHEF , 75 Ebgp auto-discovery pimas %

MLDP

AEN B EEMLDP,
HPEREI EF 7 BB HMASHIGP

MEPEREBEEFH P EEHMASHIGP , BIFELUAFEAMLDPHASKAMVPN, FTEERLEBREERE
(FEC). 1ER , BGP-ADEH 4B FES —{EAS, At , PERRAHSFLEETEHTUTEE :

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt mldp in-band-signaling ipv4
rate-per-route
interface all enable
bgp auto-discovery mldp
inter-as
!
accounting per-prefix
1
1

SEIEPER B EFRRHASBR L B EAF IPvd mVPN:

router bgp 1

address-family ipv4 unicast
redistribute connected
!

address-family vpnv4 unicast
I

!.

address-family ipv4 rt-filter
!

address-family ipv4 mvpn

|

neighbor 10.1.100.7 <<< 1BGP neighbor



remote-as 1

update-source Loopback0
address-family vpnv4 unicast
1

!

address-family ipv4 mvpn

1

1
1

vrf one

address-family ipv4 mvpn
1

TSPERE EH 4 I EHASKIGP
EEEBRT , EEMLDPEEFEC,
=EB

FSEEPERBS LETUTEINEE :

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt mldp in-band-signaling ipv4
rate-per-route
interface all enable
bgp auto-discovery mldp
inter-as
!
accounting per-prefix
1

mpls 1ldp

mldp

logging notifications
address-family ipv4

recursive-fec
1

FiEE : ASBREFEEEEFEC,

router bgp 1

address-family ipv4 unicast
redistribute connected

!

address-family vpnv4 unicast
1

1

address-family ipv4d rt-filter
1

address-family ipv4 mvpn
1

neighbor 10.1.100.7 <<< 1BGP neighbor
remote-as 1



update-source Loopback0
address-family vpnv4 unicast
1

!

address-family ipv4 mvpn
1

1
1

vrf one

!

address-family ipv4 mvpn
1

HAEASBRZ BRI 8% ERUAMLDP, FEEASBREETUTHEALRE

mpls 1ldp
router-id 10.1.100.7
mldp
logging notifications
I

interface GigabitEthernet0/7/0/0 <<< ASBR-ASBR link

AT 7E A — A RUBAF ipvd mvpnileBOPESE | FilteBGPRE B tH 0 BA NS -

router bgp 1

!

address-family vpnv4 unicast

retain route-target all

!

address-family ipv4 mvpn

!

address-family ipvé6 mvpn

!

neighbor 10.1.5.3 <<< eBGP neighbor (ASBR)

remote-as 2

address-family vpnv4 unicast
route-policy pass in
route-policy pass out

address-family ipv4 mvpn
route-policy pass in

route-policy pass out
|

BE|C
FEMEPERMAR LETUTHEINEE

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
mdt
rate-per-route
interface all enable
bgp auto-discovery mldp
inter-as
1

accounting per-prefix



mpls 1ldp

mldp

logging notifications
address-family ipv4

recursive-fec
1

MisE . ASBREFEEREFEC,

router bgp 1
address-family ipv4 unicast
redistribute connected
!
address-family vpnv4 unicast
I
!.
address-family ipv4d rt-filter
!
address-family ipv4 mvpn
I
neighbor 10.1.100.7 <<< 1BGP neighbor
remote-as 1
update-source Loopback0
address-family vpnv4 unicast
I
|
address-family ipv4 mvpn
I
I
!.
vrf one
!
address-family ipv4 mvpn
I
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mpls 1ldp

router-id 10.1.100.7
mldp

logging notifications

interface GigabitEthernet0/7/0/0 <<< ASBR-ASBR link
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