mVPNM £ H10S-XR PE#% B 23 8% /05 iRy iE
B

B =%

BB Y TR
CABMIUTR
mE A

=2

fa I
AR B A H EVPN(MVPN)Y M TR A (PIMYE T2 OM B A E 2 ARMDT)EBEIZ X
FRZE DAL (MLDP)E F & OMEIMDT, tbo\ | EiFMEEE T IR A A EZBIIEMDTES., K
XN Biz1TCisco IOS®-XRIY A OB Ei0 4 (PE) BB HEFHN TR,

RO IR

Dual-encap=EEH R HEF (C)HABRERITRAXEZOPAOKBESE, Hlu , AOPERE
A —INCHABRENEAZETPIMAZOHMMETFmLDPH & UM £, X2FMVPNMN—MN &
DB INERE S — MO E B ER,

PIMFIMLDP X iM%,
ZHIUFRZE R (MPLS)P2MPRE T2 (TE) T XX %,

ZRIAMDTIE A B H H % (GRE) M EIAMDT mLDPEB R L FKH T A OPER A E N BETFPIME
ZOMMEFmLDPHI R UM E R — NCABRIX —FX, HAAPEELZEHMMDTH , B APER
HEE AT BN — I ROHERTIBE S —MOFER,

BE , PERRNMNERAETFPIMBZ UMM &IEMVPNRSEX TR EHE TmLDPR A
mVPNEBER, RIBBIMVPNEREEEXH0 , ©E2ETPIMBZOR, FToil R xipN
(BGP)EZI ATM(AD)NEBESHFHPIM, R , TBBALLMERNARLE,

UBRIMKEEHIBFR  EAXRRELNIE | MEZOFHGRE ( BEXHO0 ) EIZRIAMDT
mLDPEBEI#‘:o



ATRER LA ERIAMLDPEL & ST 4,
BIKE—TXE™m :

. S%EBGP ADBYmMLDP
« EEBGP ADFIPIM C{E$HImLDP
. #HAEBGP ADFIBGP CE4HmLDP

ERE—HERT , CESMtERETER.

FEICEN—HER , £ABGP ADR , BIAER THIEMDTHBGPA HES., MRXKEBGP
AD , NE#FEMDTL EZBEBGPR HES.

Zie e , A OPEXAE B L B E & X A4OMmLDPELE M #+. AOPEFMCARBREHE X IH &
DR FANMDT ( BUIASESE ) £, Eit , YTEACOPELEERNBIAMDT,

R OPEREBIZ TRVOHHIPIMAIMLDP , B LUREMNBMHHERCAERE, XA LUBE
FEHOPE LB E & 6825 & (RPF)FRBERSEI

R AOPER AR IFEE X0 , NZPERXMAZOHRHNPIMEY |, FEETPIMAHH LI
CARBM.

N MEERPIMERER | NAAEETGREME FmLDPYMDT L B8t Ti5HRP-PEFIS-
PE,

CABMDIER

CABMNU AT UMPIMIERRIBGP , k2R, X2BISHOPELRE NIERPIMEBGPERNESE
MR, EREIPIMEBGP A HIMAKWHE APE, AAPERAAEEBZEHERMLERE

o

THRELOPELEENCABMHIK TR R

<#root>

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

mdt c-nulticast-routing bgp

interface GigabitEthernet0/1/0/0
enable

!

!



route-policy rpf-for-one

set core-tree mldp-default
end-policy
!

BGPHERNEBESTMUS H. BRINMERNPIM,

=

EER1I.UETEATRXEGRNRE.
Receiver
(10229,
232.100.1.1)
-
10.1.100.3
Legacy-PE
- 10.1.100.1 1011002
Eﬁ multicast % mLDP-based MDT @
Receiver Egress-PE Ingress-PE
(10229,
232100.1.1)

MPLS VPN Network

A 1.

EXERERT i’J\K’J\’E MESIPERS HERF N EIRERPERRHARR . X2
MDT - GRE - PIMAEE T ) WEEHSR.

Itk 3% FH 25 A BLEBGP IPv4 MDT,

ELH—MEKER — PERHSK[EZITETmLDPHE & X .
(1. 9. 13, 12. 17). FAIE5 XHMDT mLDPEBXX#(2. 4. 5. 14
P2MP TERIE B X #8.

AOPERHRENIH KM : ©i5

Ltk A OPERHBHRAMNNEETFPIMBMDTRE FmMLDPHMDT LA RE. ]
MDTFEIEMDT,

B X AFOME TmLDPRYEL & XX .

multicast -
Source
(10229,
23210011

RE1TEE A0 ( FRIA

XLEHZBRIAMDT mLDPE & ST 4
. 15) BB 7, bE#F

XLEEMDT R AR ERIA



ERfRGERMER , ERAZEITIOSHWIRMER | ZRHBRARSTEEXH0, FEAKHABRNEENT

o

vrf definition one

rd 1:3

vpn id 1:1

route-target export 1:1
route-target import 1:1
|

address-family ipv4
mdt default 232.1.1.1
exit-address-family

FERIEBGP IPv4 MDT:

router bgp 1

address-family ipv4 mdt
neighbor 10.1.100.7 activate
neighbor 10.1.100.7 send-community extended

exit-address-family
!

R .

BB ZMEGPER HERE N Receiver-PER HES -

A ARZANPERABERNZITEEXH1 ( BRIAMDT - mLDP MP2MP PIMAIBE S ) HIZURES
— PERRHIES,

BA%EBGP ADEBGP CABE S,
Z1TH B 318 Receiver-PERR S EL B

<#root>

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



router pim
vrf one
address-family ipv4

rpf topol ogy 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 LoopbackO

ndt default mdp ipv4 10.1.100.7

mdt data 100
rate-per-route
interface all enable
!

accounting per-prefix

mpls Tdp

mldp
Togging notifications
address-family ipv4
I

route-policy rpf-for-one

set core-tree mdp-default

AOPERHBRMEE :

<tfroot>

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



1:1

!

export route-target
1:1

!

!

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

multicast-routing

vrf one
address-family ipv4
mdt source LoopbackO

interface all enable
!

ndt default ipvd 232.1.1.1
ndt default mdp ipv4 10.1.100.7
mdt data 255

ndt data 232.1.2.0/24

mpls Tdp

mldp

Togging notifications
address-family ipv4

I

I

|

AOPERHBR/LAMEFBCGPHE I R FIPv4 MDT , 425 PERH2RHE .

A BAPEXIEE R B MMPRERMDT:

<ffroot>

Ingress-PE#show mrib vrf one route 232.100.1.1

IP Multicast Routing Information Base



Entry flags: L - Domain-Local Source, E - External Source to the Domain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From, D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MT - MDT Threshold Crossed, MH - MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, MF - MPLS Encap, EX - Extranet
MoFE - MoFRR Enabled, MoFS - MoFRR State, MoFP - MoFRR Primary
MoFB - 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,
IT - Internal Interest, ID - Internal Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
EI - Encapsulation Interface, MI - MDT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MT - MDT Threshold Crossed,
MA - Data MDT Assigned, LMI - mLDP MDT Interface, TMI - P2MP-TE MDT Interface
IRMI - IR MDT Interface

(10.2.2.9,232.100.1.1) RPF nbr: 10.2.2.9 Flags: RPF
Mr
MT STot: 0/1/CPUO
Up: 00:56:09
Incoming Interface List

GigabitEthernet0/1/0/0 Flags: A, Up: 00:56:09
Outgoing Interface List

ndt one

Flags: F NS MI MT MA, Up: 00:22:59 <<< PIM-based tree

Lndt one

Flags: F NS LMI MT MA, Up: 00:56:09 <<< mLDP-based tree

A OPERI %51 O mdtone £ B9 £ ZEPEF3Z O Lmdtone E R EL B 3241 PEML RAPIMARJE :

<#root>
Ingress-PE#

show pi mvrf one nei ghbor

PIM neighbors in VRF one

Flag: B - Bidir capable, P - Proxy capable, DR - Designated Router,
E - ECMP Redirect capable
* indicates the neighbor created for this router

Neighbor Address Interface Uptime Expires DR pri Flags
10.1.100.1 Lmdt one

6wld 00:01:29 1 P

10.1.100.2* Lmdtone 6wld 00:01:15 1 (DR) P
10.1.100.2* mdtone 5w0d 00:01:30 1 P

10.1.100.3 ndt one



00:50:20 00:01:30 1 (DR) P

A OPE _L#Y“debug pim vrf one mdt data” :

BREBBLET HE12E ( PIMBROH ) FME23E ( mLDPEAH ) PIMIIATLY, £ —4fEmdtone
, 88— fELmdtone L,

<#root>
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
ndt _type Ox1

MDT Grp lookup: Return match for grp 232.1.2.4 src 10.1.100.2 in local Tist (-)
In mdt timers process...

Processing MDT JOIN SEND timer for MDT null core mldp pointer in one

In join_send_update_timer: route->mt_head 50c53b44

Create new MDT tlv buffer for one for type 0x1

Buffer allocated for one mtu 1348 size 0

TLV type set to Ox1

TLV added for one mtu 1348 size 16

MDT cache upd: pe 0.0.0.0, (10.2.2.9,232.100.1.1),

core (10.1.100.2,232.1.2.4)

, for vrf one [local, -], mt_lc Ox11l, mdt_if 'mdtone', cache NULL

pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
ndt _type 0x2

Looked up cache pe 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type 0x1 in one (found) - No error
Cache get: Found entry for 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type Ox1l in one
pim_mvrf_mdt_cache_update:946, mt_Tc Ox1l, copied mt_mdt_ifname 'mdtone'’

Create new MDT tlv buffer for one for type 0x2

Buffer allocated for one mtu 1348 size 0

TLV type set to 0x2, o_type 0x2

TLV added for one mtu 1348 size 36

MDT cache upd: pe 0.0.0.0, (10.2.2.9,232.100.1.1),

core src 10.1.100.2

id [mdt 1:1 1]

, for vrf one [local, -], mt_lc Ox11l, mdt_if 'Lmdtone', cache NULL

pim[1140]:
pim[1140]:
pim[1140]:
pim[1140]:
pim[1140]:

[13]
[13]
[13]
[13]
[13]

Looked up cache pe 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type 0x2 in one (found) - No error
Cache get: Found entry for 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type 0Ox2 1in one
pim_mvrf_mdt_cache_update:946, mt_Tc Ox1ll, copied mt_mdt_ifname 'Lmdtone’

Set next send time for core type (0x0/0x2) (v: 10.2.2.9,232.100.1.1) in one

2.

Fl ush MDT Join for one on Lndtone

(10.1.100.2) 6 (Cnt:1, Reached size 36 MTU 1348)

pim[1140]:
pim[1140]:

[13]
[13]

2. Flush MDT Join for one (Lo0O) 10.1.100.2
2.

Fl ush MDT Join for one on ndtone

(10.1.100.2) 6 (Cnt:1, Reached size 16 MTU 1348)



pim[1140]: [13] 2. Flush MDT Join for one (Lo0O) 10.1.100.2

<#root>
Ingress-PE#

show pi mvrf one ndt cache

Core Source Cust (Source, Group) Core Data Expires
10.1.100.2 (10.2.2.9, 232.100.1.1) 232.1.2.4 00:02:36
10.1.100.2 (10.2.2.9, 232.100.1.1) [mdt 1:1 1] 00:02:36

N SEPIMIIA KB K EETLY)RESRAMDT A R HPIMEE . AT X EHMEVDTES. BE
R o —R,

&4t OPE:

"debug ip pim vrf one 232.100.1.1":

PIM(1): Receive MDT Packet (55759) from 10.1.100.2 (Tunnel3), length (ip: 44, udp: 24), ttl: 1PIM(1):

L ZPEEFEPIMMATLV:

<#root>
Legacy-PE#

show ip pimvrf one ndt receive

Joined MDT-data [group/mdt number : source] uptime/expires for VRF: one
[232.1.2.4 : 10.1.100.2] 00:01:10/00:02:45

12 StPEFE /0 # il AData MDT:

<#root>
Legacy-PE#
show i p nroute vrf one 232.100.1.1

IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,



- Local, P - Pruned, R - RP-bit set, F - Register flag,
- SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
- Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
- URD, I - Received Source Specific Host Report,
- Multicast Tunnel, z - MDT-data group sender,
Joined MDT-data group, y - Sending to MDT-data group,
- Received BGP C-Mroute, g - Sent BGP C-Mroute,
- Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
- Received BGP S-A Route, g - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIM Joins on route,
- VXLAN group
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

X <OoOozZzo<NacXHdr
I

(10.2.2.9, 232.100.1.1), 00:08:48/00:02:34, flags: sT

Y

Incoming interface: Tunnel3, RPF nbr 10.1.100.2,
MDT: [ 10. 1. 100. 2, 232. 1. 2. 4]

/00:02:46
Outgoing interface Tist:
GigabitEthernetl/1l, Forward/Sparse, 00:08:48/00:02:34

BB X 13U ER — PEWREWPIMIIATLY , EXFEFTmLDPHEIEMDT:

<#root>
Egress-PE#

debug pi mvrf one ndt data

pim[1161]: [13] Received MDT Packet on Lmdtone (vrf:one) from 10.1.100.2, len 36
pim[1161]: [13] Processing type 2 tlv

pim[1161]: [13] Received MDT Join TLV from 10.1.100.2 for cust route 10.2.2.9,232.100.1.1
MDT number 1 len 36

pim[1161]: [13] Looked up cache pe 10.1.100.2(10.2.2.9,232.100.1.1) mdt_type 0x2 in one
(found) - No error

pim[1161]: [13] MDT cache upd: pe 10.1.100.2, (10.2.2.9,232.100.1.1),

ndt _type 0x2
, core

src 10.1.100.2

id[nmdt 1:1 1]

, for vrf one [remote, -], mt_lc Oxffffffff, mdt_if 'xxx',

cache NULL

pim[1161]: [13] Looked up cache pe 10.1.100.2(10.2.2.9,232.100.1.1) mdt_type 0x2 in one
(found) - No error

pim[1161]: [13] Cache get: Found entry for 10.1.100.2(10.2.2.9,232.100.1.1) mdt_type 0x2



in one

RP/0/RP1/CPUO:Nov 27 16:04:02.726 : Return match for [mdt 1:1 1] src 10.1.100

Tist (one)

pim[1161]: [13] Remote join: MDT [mdt 1:1 1] known in one. Refcount (1, 1)

<#root>
Egress-PE#

show pi mvrf one ndt cache

Core Source Cust (Source, Group)
10.1.100.2 (10.2.2.9, 232.100.1.1)
<#root>

Egress-PE#

show nrib vrf one route 232.100.1.1

IP Multicast Routing Information Base

Core Data Expires
[mdt 1:1 1] 00:02:12

Entry flags: L - Domain-Local Source, E - External Source to the Domain,

C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From, D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MT - MDT Threshold Crossed, MH - MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, MF - MPLS Encap, EX - Extranet
MoFE - MoFRR Enabled, MoFS - MoFRR State, MoFP - MoFRR Primary
MoFB - 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,
ITI - Internal Interest, ID - Internal Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
EI - Encapsulation Interface, MI - MDT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MT - MDT Threshold Crossed,
MA - Data MDT Assigned, LMI - mLDP MDT Interface, TMI - P2MP-TE MDT Interface

IRMI - IR MDT Interface

(10.2.2.9,232.100.1.1) RPF nbr: 10.1.100.2 Flags: RPF

Up: 00:45:20
Incoming Interface List
Lrdt one

Flags: A LMI, Up: 00:45:20
Outgoing Interface List

GigabitEthernet0/0/0/9 Flags: F NS LI, Up: 00:45:20

s 2

.2 in remote



B =S MEEPERR AN EWER — PERHER.

H—1MEZNPERBBR[ERNZITER BSXH9 ( BRIAMDT - mLDP MP2MP BGP-AD PIMABE S
) B3RS — PERR RS,

#XBGP AD , BF# %BGP CAEET.

1=z 1TProfile 989 Receiver-PEHEENELE :

<tfroot>

vrf one

vpn id 1:1

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-for-one
I
interface GigabitEthernet0/1/0/0
enable
I
I
I
I

route-policy rpf-for-one

set core-tree mldp-default
end-policy
!

multicast-routing
vrf one
address-family ipv4
mdt source LoopbackO
rate-per-route
interface all enable
accounting per-prefix

bgp aut o-di scovery m dp

!
mdt default mlidp ipv4 10.1.100.7

router bgp 1
!



address-family vpnv4 unicast
!
!

address-fam |y ipv4d nvpn

|

!

neighbor 10.1.100.7 <<< iBGP neighbor
remote-as 1

update-source Loopback0

address-family vpnv4 unicast
!

address-fam |y ipv4d nvpn

|
!

vrf one

rd 1:1

address-family ipv4 unicast

redistribute connected
|

address-fam |y ipv4d nvpn

mpls Tdp
mldp
Togging notifications
address-family ipv4
I
I
I

AOPERHENMEESBGPH# it R5IPv4 MDT , 544 PERHBSEHERE,. AOPERBSEXTE
BGPit it & 5IPv4 MVPN , 5Profile 9 OPESR 2SI ThREPTHL,

AOPERHIENEE :

<#root>

vrf one
vpn 1id 1:1
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
!
!
address-family ipv6 unicast
I



router pim
vrf one
address-family ipv4

nmdt c-nulticast-routing pim
announce-pimjoin-tlv

interface GigabitEthernet0/1/0/0

enable
|

multicast-routing
vrf one
address-family ipv4
mdt source LoopbackO
interface all enable

bgp auto-di scovery nldp

nmdt default ipv4 232.1.1.1
nmdt default mdp ipv4 10.1.100.7
ndt data 255

ndt data 232.1.2.0/24

router bgp 1
address-family vpnv4 unicast
!

address-fam |y ipv4d ndt

address-fam |y ipv4d nvpn

!

neighbor 10.1.100.7 <<< iBGP neighbor
remote-as 1

update-source Loopback0

address-family vpnv4 unicast
!

address-fam |y ipv4d ndt



address-famly ipv4 nvpn

|
!

vrf one

rd 1:2

address-family ipv4 unicast

redistribute connected
|

address-famly ipv4 nvpn

mpls 1dp
mldp
Togging notifications
address-family ipv4
I
I
I

MR & A “announce-pim-join-tlv’ , MR FABGPHEZI AT (AD) , AOPERHARZTLBEIEIA
MDTAEPIMMMATLVEE. MR EBL® S , AOPERHESNAIEBGP IPv4 mvpn route-type
3EH. BENHIE OPEEHBRSEKBCPEF HHHEMDTEELZEKIHEETFH., £5APERKH
B FRIZITBGP AD , it R & BENBGPIREIBFEMDTIIAHE .

AOPEXLIFFCABREFR R HAREKMDT:

<#root>
Ingress-PE#

show nrib vrf one route 232.100.1.1

IP Multicast Routing Information Base
Entry flags: L - Domain-Local Source, E - External Source to the Domain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From, D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MT - MDT Threshold Crossed, MH - MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, MF - MPLS Encap, EX - Extranet
MoFE - MoFRR Enabled, MoFS - MoFRR State, MoFP - MoFRR Primary
MoFB - 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,
IT - Internal Interest, ID - Internal Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
EI - Encapsulation Interface, MI - MDT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MT - MDT Threshold Crossed,
MA - Data MDT Assigned, LMI - mLDP MDT Interface, TMI - P2MP-TE MDT Interface
IRMI - IR MDT Interface

(10.2.2.9,232.100.1.1) RPF nbr: 10.2.2.9 Flags: RPF MT
MT Slot: 0/1/CPUO

Up: 05:03:56

Incoming Interface List



GigabitEthernet0/1/0/0 Flags: A, Up: 05:03:56
Outgoing Interface List
ndt one

Flags: F NS MI MT MA, Up: 05:03:56

Lndt one

Flags: F NS LMI MT MA, Up: 05:03:12

A OPERI %1% O mdtone £ B9 4£ ZEPE 3 O Lmdtone E BB B 324459 PEWL R PIMARJE :

<#root>
Ingress-PE#

show pi mvrf one nei ghbor

PIM neighbors in VRF one

Flag: B - Bidir capable, P - Proxy capable, DR - Designated Router,
E - ECMP Redirect capable
* indicates the neighbor created for this router

Neighbor Address Interface Uptime Expires DR pri Flags
10.1.100.1
Lndt one

6wld 00:01:18 1 P
10.1.100.2* Lmdtone 6wld 00:01:34 1 (DR) P
10.1.100.2* mdtone 5wOd 00:01:18 1 P
10.1.100.3
ndt one

06:00:03 00:01:21 1 (DR)

B E X9 O PEEIRBIEMDTH E4E R it R 5IPv4 MVPNH ER R BI3RYBGPE T :

<#root>
Egress-PE#

show bgp i pv4 nvpn vrf one

BGP router identifier 10.1.100.1, local AS number 1
BGP generic scan interval 60 secs

BGP table state: Active

Table ID: 0x0 RD version: 1367879340

BGP main routing table version 92

BGP scan interval 60 secs



o

Status codes: s suppressed, d damped, h history, * valid, > best
i - internal, r RIB-failure, S stale, N Nexthop-discard
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
Route Distinguisher: 1:1 (default for vrf one)
*> [1][10.1.100.1]/40 0.0.0.0 01
*>i[1][10.1.100.2]/40 10.1.100.2 100 01

*>i[3][32][10. 2. 2. 9][ 32] [ 232. 100. 1. 1] [ 10. 1. 100. 2] / 120

10.1.100.2 100 0 1

Processed 3 prefixes, 3 paths

<#root>
Egress-PE#

show bgp ipv4 nvpn vrf one [3][32][10.2.2.9][32][232.100.1.1][10.1.100.2]/120

BGP routing table entry for [3][32][10.2.2.9][32][232.100.1.1]1[10.1.100.2]/120, Route
Distinguisher: 1:1

Versions:
Process bRIB/RIB SendTbl1Ver
Speaker 92 92

Last Modified: Nov 27 20:25:32.474 for 00:44:22
Paths: (1 available, best #1, not advertised to EBGP peer)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
10.1.100.2 (metric 12) from 10.1.100.7 (10.1.100.2)
Origin IGP, Tocalpref 100, valid, internal, best, group-best, import-candidate,
imported
Received Path ID 0, Local Path ID 1, version 92
Community: no-export
Extended community: RT:1:1
Originator: 10.1.100.2, Cluster list: 10.1.100.7
PMSI: flags 0x00,

type 2

, label 0, ID
0x060001040a016402000e02000b0000010000000100000001
Source VRF: default, Source Route Distinguisher: 1:2

ItBGPIS I 2 thy B EE F oM B i A3 | BImLDP P2MP LSP ( £P2MP mLSP LSP #3223k
#EMDT ) o« HFARAPIMBABGP AD , I {EAPIMFE% EBGPEHERILKE,

AOPE L& “debug pim vrf one mdt data” :

<tfroot>

pim[1140]: [13] In mdt timers process...
pim[1140]: [13] Processing MDT JOIN SEND timer for MDT null core mldp pointer in one



pim[1140]: [13] In join_send_update_timer: route->mt_head 50c53b44
pim[1140]: [13] Create new MDT tlv buffer for one for type Ox1
pim[1140]: [13] Buffer allocated for one mtu 1348 size 0
pim[1140]: [13] TLV type set to Ox1

pim[1140]: [13] TLV added for one mtu 1348 size 16

pim[1140]: [13] MDT cache upd: pe 0.0.0.0, (10.2.2.9,232.100.1.1),

ndt _type Ox1

, core
(10.1.100.2,232.1.2.5), for vrf one [local, -], mt_lc Ox11l, mdt_if '

ndt one

', cache NULL

pim[1140]: [13] Looked up cache pe 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type Ox1 in one
(found) - No error

pim[1140]: [13] Cache get: Found entry for 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type Ox1 in
one

pim[1140]: [13] pim_mvrf_mdt_cache_update:946, mt_Tc Ox1l, copied mt_mdt_ifname 'mdtone'’
pim[1140]: [13] Create new MDT tlv buffer for one for type 0x2

pim[1140]: [13] Buffer allocated for one mtu 1348 size 0

pim[1140]: [13] TLV type set to Ox2, o_type 0x2

pim[1140]: [13] TLV added for one mtu 1348 size 36

pim[1140]: [13] MDT cache upd: pe 0.0.0.0, (10.2.2.9,232.100.1.1),

ndt _type 0x2

, core src
10.1.100.2, id [mdt 1:1 1], for vrf one [local, -], mt_Tc Ox11l, mdt_if '

Lndt one

, cache

NULL

: pim[1140]: [13] Looked up cache pe 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type 0x2 in one
(found) - No error

pim[1140]: [13] Cache get: Found entry for 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type O0x2 in
one

pim[1140]: [13] pim_mvrf_mdt_cache_update:946, mt_T1c Ox1ll, copied mt_mdt_ifname 'Lmdtone’
pim[1140]: [13] Set next send time for core type (0x0/0x2) (v: 10.2.2.9,232.100.1.1) in
one

pim[1140]: [13] 2. Flush MDT Join for one on Lmdtone(10.1.100.2) 6 (Cnt:1, Reached size

36 MTU 1348)

pim[1140]: [13] 2. Flush MDT Join for one (Lo0O) 10.1.100.2
pim[1140]: [13] 2. Flush MDT Join for one on mdtone(10.1.100.2) 6 (Cnt:1, Reached size 16
MTU 1348)

pim[1140]: [13] 2. Flush MDT Join for one (LoO) 10.1.100.2

AOPERNEFPIMMEFmLDPHIZIEMDT XIEPIMAIATLV,
EESZPEL :



"debug ip pim vrf one 232.100.1.1":

PIM(1): Receive MDT Packet (56333) from 10.1.100.2 (Tunnel3), Tength (ip: 44, udp: 24), ttl:
PIM(1): TLV type: 1 length: 16 MDT Packet Tength: 16

REPEEKH ZFPIMMATLY:

<#root>
Legacy-PE#

show ip pimvrf one nmdt receive

Joined MDT-data [group/mdt number : source] uptime/expires for VRF: one
[232.1.2.5 : 10.1.100.2] 00:23:30/00:02:33

£ S PETE# /O A il AData MDT:

<#root>
Legacy-PE#

show i p nroute vrf one 232.100.1.1

IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
- Local, P - Pruned, R - RP-bit set, F - Register flag,
- SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
- Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
- URD, I - Received Source Specific Host Report,
- Multicast Tunnel, z - MDT-data group sender,
Joined MDT-data group, y - Sending to MDT-data group,
- Received BGP C-Mroute, g - Sent BGP C-Mroute,
- Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
- Received BGP S-A Route, g - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIM Joins on route,
X - VXLAN group
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

<O Zo<NacXAHdr
1

(10.2.2.9, 232.100.1.1), 05:13:35/00:03:02, flags: sT
Y

Incoming interface: Tunnel3, RPF nbr 10.1.100.2,

MDT: [ 10. 1. 100. 2, 232. 1. 2. 5]

/00:02:37
Outgoing interface Tist:



GigabitEthernetl/1, Forward/Sparse, 05:13:35/00:03:02

Profile 9 Receiver-PE,

e iE X 49 O PE £ #“debug pim vrf one mdt data” :

<ffroot>

pim[1161]: [13] Received MDT Packet on Lmdtone (vrf:one) from 10.1.100.2, len 36
pim[1161]: [13] Processing type 2 tlv

pim[1161]: [13] Received MDT Join TLV from 10.1.100.2 for cust route 10.2.2.9,232.100.1.1
MDT number 1 len 36

pim[1161]: [13] Looked up cache pe 10.1.100.2(10.2.2.9,232.100.1.1) mdt_type 0x2 in one
(found) - No error

pim[1161]: [13] MDT cache upd: pe 10.1.100.2, (10.2.2.9,232.100.1.1),

nmdt _t ype 0x2

, core
src 10.1.100.2, id [mdt 1:1 1], for vrf one [remote, -], mt_lc Oxffffffff, mdt_if 'xxx',
cache NULL

pim[1161]: [13] Looked up cache pe 10.1.100.2(10.2.2.9,232.100.1.1) mdt_type 0x2 in one
(found) - No error

pim[1161]: [13] Cache get: Found entry for 10.1.100.2(10.2.2.9,232.100.1.1) mdt_type 0x2
in one

pim[1161]: [13] MDT lookup: Return match for [mdt 1:1 1] src 10.1.100.2 in remote Tlist
(one)

pim[1161]: [13] Remote join: MDT [mdt 1:1 1] known in one. Refcount (1, 1)

e B X Ao INER — PERUOT EFPIMIIATLY., BTMA OPERER BB 3HBCPEHE B
, BB X HFORINERPE IR A T BIEMDT, PIMMIATLVHIBGPEHE Broute-typeR S , 3 A
FERRLEMDTHI R OHBRER RIS B

<#root>
Egress-PE#

show pi mvrf one ndt cache

Core Source Cust (Source, Group) Core Data Expires
10.1.100.2 (10.2.2.9, 232.100.1.1D [mdt 1:1 1] 00:02:35
<#root>

Egress-PE#

show nrib vrf one route 232.100.1.1

IP Multicast Routing Information Base



Entry flags: L - Domain-Local Source, E - External Source to the Domain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From, D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MT - MDT Threshold Crossed, MH - MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, MF - MPLS Encap, EX - Extranet
MoFE - MoFRR Enabled, MoFS - MoFRR State, MoFP - MoFRR Primary
MoFB - 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,
IT - Internal Interest, ID - Internal Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
EI - Encapsulation Interface, MI - MDT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MT - MDT Threshold Crossed,
MA - Data MDT Assigned, LMI - mLDP MDT Interface, TMI - P2MP-TE MDT Interface
IRMI - IR MDT Interface

(10.2.2.9,232.100.1.1) RPF nbr: 10.1.100.2 Flags: RPF
Up: 05:10:22
Incoming Interface List
Lmdtone Flags: A LMI, Up: 05:10:22
Outgoing Interface List
GigabitEthernet0/0/0/9 Flags: F NS LI, Up: 05:10:22

e 3

BN ZMESLPER B 831E I Receiver-PERE H 85

B— N REPER BN ETEE T30 25 — PERME ( BIAMDT - mLDP MP2MP
BGP-AD BGP C-mcastfE® ) o

FEHRBGP ADFIBGP CABER,

ZTEE X130 Receiver-PERE HESVELE :

<{froot>

vrf one
vpn id 1:1
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-for-one

ndt c-nulticast-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 LoopbackO
rate-per-route
interface all enable
accounting per-prefix

bgp auto-di scovery mdp

ndt default mdp ipv4 10.1.100.7

router bgp 1
!
address-family vpnv4 unicast
!
!

address-fanmly ipv4d nvpn

|
!
neighbor 10.1.100.7 <<< 1BGP neighbor
remote-as 1
update-source Loopback0
|

address-family vpnv4 unicast
!

address-fanmly ipv4d nvpn

I
!
vrf one
rd 1:1
address-family ipv4 unicast

redistribute connected
|



address-fanmly ipv4d nvpn

mpls 1dp
mldp
logging notifications
address-family ipv4
I
I
|

AOPERHRNEE :

<{froot>

vrf one
vpn id 1:1
address-family ipv4 unicast
import route-target
1:1
!
export route-target
1:1
!
!
address-family ipv6 unicast
I
|

router pim
vrf one
address-family ipv4

mdt c-nulticast-routing bgp

announce-pimjoin-tlv

|
interface GigabitEthernet0/1/0/0
enable
!
!
|
!

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

mdt default ipv4 232.1.1.1



mdt default mdp ipv4 10.1.100.7
nmdt data 255

ndt data 232.1.2.0/24

router bgp 1

address-family vpnv4 unicast
!

address-fam |y ipv4d ndt

address-fam |y ipv4d nvpn

neighbor 10.1.100.7 <<< 1iBGP neighbor
remote-as 1
update-source Loopback0

address-family vpnv4 unicast
!

address-fanmly ipv4 ndt

address-fanmly ipv4d nvpn

I
!
vrf one
rd 1:2
address-family ipv4 unicast

redistribute connected
|

address-fanmly ipv4d nvpn

mpls Tdp
mldp
Togging notifications
address-family ipv4
I
I
|



& & A &S announce-pim-join-tlv , R EABGP AD , AAPERHABTLE I ERIAMDT &%
PIMIIATLVEE ., MR&E TGS , AOPERHEEFAIEBGP IPv4 mvpn route-type 3EHT. B
B XH13H OPER A S EWBGPEH H FHEMDTEELZEIHEF D, £SEPERBARTIETT
BGP AD , At A& B BGPIREVEITEMDTINAE ..

A BAPEXIEE R B MMRENMDT:

<tfroot>

Ingress-PE#

show nrib vrf one route 232.100.1.1

IP Multicast Routing Information Base
Entry flags: L - Domain-Local Source, E - External Source to the Domain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From, D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MT - MDT Threshold Crossed, MH - MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, MF - MPLS Encap, EX - Extranet
MoFE - MoFRR Enabled, MoFS - MoFRR State, MoFP - MoFRR Primary
MoFB - 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,
IT - Internal Interest, ID - Internal Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
EI - Encapsulation Interface, MI - MDT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MT - MDT Threshold Crossed,
MA - Data MDT Assigned, LMI - mLDP MDT Interface, TMI - P2MP-TE MDT Interface
IRMI - IR MDT Interface

(10.2.2.9,232.100.1.1) RPF nbr: 10.2.2.9 Flags: RPF MT
MT STot: 0/1/CPUO
Up: 19:49:27
Incoming Interface List

GigabitEthernet0/1/0/0 Flags: A, Up: 19:49:27
Outgoing Interface List
mdt one

Flags: F MI MT MA, Up: 19:49:27

Lndt one

Flags: F LMI MT MA, Up: 01:10:15

AOPERFHEOER FWNEZPEM APIMARE., ER , A Lmdtone L ELE X413 PER 2
PIM4B BRI A B M , R NBGPIIEAECHBE SN,

A OPE_L#“debug pim vrf one mdt data” :

<ffroot>



pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
ndt _type Ox1

In mdt timers process...

Processing MDT JOIN SEND timer for MDT null core mldp pointer in one
In join_send_update_timer: route->mt_head 50c53b44

Create new MDT tlv buffer for one for type 0x1

Buffer allocated for one mtu 1348 size 0

TLV type set to Ox1

TLV added for one mtu 1348 size 16

MDT cache upd: pe 0.0.0.0, (10.2.2.9,232.100.1.1),

core (10.1.100.2,232.1.2.5)

, for vrf one [local, -], mt_lc Ox1l, mdt_if 'mdtone', cache NULL

pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
pim[1140]: [13]
ndt _type 0x2

Looked up cache pe 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type 0x1 in one (found) - No error
Cache get: Found entry for 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type Ox1l in one
pim_mvrf_mdt_cache_update:946, mt_lc Ox11l, copied mt_mdt_ifname 'mdtone’

Create new MDT tlv buffer for one for type 0x2

Buffer allocated for one mtu 1348 size 0

TLV type set to 0x2, o_type 0x2

TLV added for one mtu 1348 size 36

MDT cache upd: pe 0.0.0.0, (10.2.2.9,232.100.1.1),

core src 10.1.100.2

id[mdt 1:1 1]

, for vrf one [local, -], mt_lc Ox11l, mdt_if 'Lmdtone', cache NULL

pim[1140]:
pim[1140]:
pim[1140]:
pim[1140]:
pim[1140]:

[13]
[13]
[13]
[13]
[13]

Looked up cache pe 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type 0x2 in one (found) - No error
Cache get: Found entry for 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type 0Ox2 in one
pim_mvrf_mdt_cache_update:946, mt_lc Ox11l, copied mt_mdt_ifname 'Lmdtone'’

Set next send time for core type (0x0/0x2) (v: 10.2.2.9,232.100.1.1) 1in one

2.

Fl ush MDT Join for one on Lndtone

(10.1.100.2) 6 (Cnt:1, Reached size 36 MTU 1348)

pim[1140]:
pim[1140]:

[13]
[13]

2. Flush MDT Join for one (Lo0O) 10.1.100.2
2.

Fl ush MDT Join for one on ndtone

(10.1.100.2) 6 (Cnt:1, Reached size 16 MTU 1348)

pim[1140]:
pim[1140]:

[13]
[13]

2. Flush MDT Join for one (Lo0O) 10.1.100.2
MDT Grp lookup: Return match for grp 232.1.2.5 src 10.1.100.2 in local Tist (-)

ABPENETFPIMAMEFmLDPHEHIEMDT LIEPIMAATLY,

£ 45 PE L #9“debug ip pim vrf one 232.100.1.1” :

PIM(1): Receive MDT Packet (57957) from 10.1.100.2 (Tunnel3), Tlength (ip: 44, udp: 24), ttl: 1
PIM(1): TLV type: 1 Tength: 16 MDT Packet length: 16



RGPEEZFPIMMATLY:

<#root>
Legacy-PE#

show ip pimvrf one ndt receive

Joined MDT-data [group/mdt number : source] uptime/expires for VRF: one
[232.1.2.5 : 10.1.100.2] 00:03:36/00:02:24

& SEPETE#/0 A Bl AData MDT:

<#root>
Legacy-PE#

show i p nroute vrf one 232.100.1.1

IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
- Local, P - Pruned, R - RP-bit set, F - Register flag,
- SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
- Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
- URD, I - Received Source Specific Host Report,
- Multicast Tunnel, z - MDT-data group sender,
Joined MDT-data group, y - Sending to MDT-data group,
- Received BGP C-Mroute, g - Sent BGP C-Mroute,
- Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
- Received BGP S-A Route, g - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIM Joins on route,
X - VXLAN group

Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires

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

<O Zo<NacXAHdr
I

(10.2.2.9, 232.100.1.1), 18:53:53/00:02:50, flags: sT

Y

Incoming interface: Tunnel3, RPF nbr 10.1.100.2,
MDT: [ 10. 1. 100. 2, 232. 1. 2. 5]

/00:02:02
Outgoing interface Tist:
GigabitEthernetl/1l, Forward/Sparse, 18:53:53/00:02:50

Bt i& 32413 Receiver-PE:
Bl iE X #4134 OPE LAY “debug pim vrf one mdt data” :



<ffroot>

pim[1161]: [13] Received MDT Packet on Lmdtone (vrf:one) from 10.1.100.2, len 36

pim[1161]: [13] Processing type 2 tlv

pim[1161]: [13] Received MDT Join TLV from 10.1.100.2 for cust route 10.2.2.9,232.100.1.1 MDT number 1
pim[1161]: [13] Looked up cache pe 10.1.100.2(10.2.2.9,232.100.1.1) mdt_type 0x2 in one (found) - No er
pim[1161]: [13] MDT cache upd: pe 10.1.100.2, (10.2.2.9,232.100.1.1),

ndt _type 0x2

core src 10.1.100.2

id [nmdt 1:1 1]

, for vrf one [remote, -], mt_1c Oxffffffff, mdt_if 'xxx', cache NULL

pim[1161]: [13] Looked up cache pe 10.1.100.2(10.2.2.9,232.100.1.1) mdt_type 0x2 in one (found) - No er
pim[1161]: [13] Cache get: Found entry for 10.1.100.2(10.2.2.9,232.100.1.1) mdt_type 0x2 in one
pim[1161]: [13] MDT lookup: Return match for [mdt 1:1 1] src 10.1.100.2 in remote Tist (one)

pim[1161]: [13] Remote join: MDT [mdt 1:1 1] known in one. Refcount (1, 1)

<#froot>
RP/0/RP1/CPUO: Legacy-PE#

show pi mvrf one nmdt cache

Core Source Cust (Source, Group) Core Data Expires
10.1.100.2 (10.2.2.9, 232.100.1.1) [mdt 1:1 1] 00:02:21

Bl & 31312188 — PEREWHEEFZE TmLDPEIMDTHIPIMMIATLY, HHFMA OPEZKE B3
HIWBGPEFNEE |, BlE X413 NEEPEHIRA 7 HIEMDT, PIMMATLVHMBGPEEE
route-typeRZFMH , H BBEEXBEMDTHI & UM EZE N HEEE .

<#root>
Ingress-PE#

show bgp i pv4 nvpn vrf one

BGP router identifier 10.1.100.1, local AS number 1

BGP generic scan interval 60 secs

BGP table state: Active

Table ID: 0x0 RD version: 1367879340

BGP main routing table version 93

BGP scan interval 60 secs

Status codes: s suppressed, d damped, h history, * valid, > best
i - dinternal, r RIB-failure, S stale, N Nexthop-discard

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path



Route Distinguisher: 1:1 (default for vrf one)

*> [1][10.1.100.1]1/40 0.0.0.0 0 i
*>7[1][10.1.100.2]1/40 10.1.100.2 100 0 i
*>i[3][32][10. 2. 2. 9][ 32] [ 232. 100. 1. 1] [ 10. 1. 100. 2] / 120

10.1.100.2 100 0 i
*s [7][1:21[1]1[32][10.2.2.91[32]1[232.100.1.1]/184

0.0.0.0 0 i

Processed 4 prefixes, 4 paths

<#root>
Egress-PE#

show bgp ipv4 nvpn vrf one [3][32][10.2.2.9][32][232.100.1.1][10.1.100.2]/120

BGP routing table entry for [3][32][10.2.2.9][32][232.100.1.1][10.1.100.2]1/120, Route Distinguisher: 1:
Versions:
Process bRIB/RIB SendTbl1Ver
Speaker 92 92
Paths: (1 available, best #1, not advertised to EBGP peer)
Not advertised to any peer
Path #1: Received by speaker 0
Not advertised to any peer
Local
10.1.100.2 (metric 12) from 10.1.100.7 (10.1.100.2)
Origin IGP, Tlocalpref 100, valid, internal, best, group-best, import-candidate, imported
Received Path ID 0, Local Path ID 1, version 92
Community: no-export
Extended community: RT:1:1
Originator: 10.1.100.2, Cluster 1list: 10.1.100.7
PMSI: flags 0x00,

type 2

, label 0, ID 0x060001040a016402000e02000b0000010000000100000001
Source VRF: default, Source Route Distinguisher: 1:2

ItBGPIS I 2 thy B E R 2M B i A3 | BImLDP P2MP LSP ( £P2MP mLSP LSP #3223k
EMDT ) . EAPIMKERREBGPERMEE3 | EH K APIMBFEBGP AD.

BRE—PMREER7 ANREXH13EOPEMAOPEZBEA TCABES., BHAXET7 BGPE
FMEEXH13H OPEXEE|AQOPE,

R 4.

FEtZEFR |, VPNESFEEPIMBEE
B ANRBZMEGPERHERERNRPER B,



B 1RSNPERHBENZETEEXH 130 EKEE — PEREHES ( ZRiIAMDT - mLDP MP2MP
BGP-AD BGP C-mcastfS % ) » FE4 XBGP ADHIBGP CABES. ATIXEPERMABIEEMS
BEEMNRPE (ZSPERHE ) BURE , RkEiTEEEZTEEXH0,

RP-PERZE{TEE X413 ( RIAMDT - mLDP MP2MP BGP-AD BGP C-mcastS % ) ®IPE 28
o B4 KBGP ADMIBGP CAEES. B TRP-PERMBSEEEZREBEZMRPE (E5EPERMHSS
)%”& nE , ATl EBZTEEXH0,

AB/BHAEGRIPANR , BAEGERTHRESEARESSM), MRCETHBEER , WAETRE
SRM, ZHRTREHUMIARP)HNE, MREBINEFTRIBS, G, NAEKBHFMGR
3 —H T, MRRPUTEKBAUR , WLREXTMBER. MRRPUTEHWAGHMER , MERKRA
PEFALBEPIMHBGPEEBHTRIE(:, G)IIA. ER , IRRPIUTRPERHMPE , WEEBH £
B G)H(S, GfET. MREZERZRIFNEETHILERE , NABKBATES KK,

EEE2. TE2RT —MNEERPE (#£%PE ). RP-PE(PE2)FIZIEEPE(PET)H ML,

Source
(10.2.3.10,
2321001 1)

-

5

=

10.1.100.3

% ; : Pl overlay
Legacy—PE : signaling

10.1.100.1

10.1.100.2
U, wew &3 mLDP-based MDT &
Receiver Egress-PE =« - RP-PE

(*.2251.1.1) BGP overlay
signaling

MPLS VPN Network
2.

HAPERMBFERH(,C)NEKE, EMNREANMUERTEE. HOPERERABGP , £5IR
PEMH Rt RFEAPIM (MR HEEREE ) . REAEFRAERENGES, HFRFTHRIEIRT
HIAEE : F2RHFERES.

)&

—BIRIT RIS , RPFEHERSR BPIMSE — BEES B 25 (FHR) A UEMBIE . AL W EERLegacy-
Source-PEREHES. A5 , RP-PEEE[mLegacy-Source-PEXIEPIM(S , G)INA , A Legacy-
Source-PEF & fIBGPEAN EBEFHIUZETT. B2 , RP-PEfIBGPEENEBE S, ALt
, IBURPEXIZ T 2K EIR BERP-PEFIPIM(S , G)IMASEER. , Rt WREIRPEVEM T ELZES



LZREFL T EMER. Legacy-Source-PE LRI/ H#EOFIROIL)HZE :

<#root>
Legacy-PE#

show ip nroute vrf one 225.1.1.1

IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set,

F - Register flag

- SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
- Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
- URD, I - Received Source Specific Host Report,
- Multicast Tunnel, z - MDT-data group sender,
Joined MDT-data group, y - Sending to MDT-data group,
- Received BGP C-Mroute, g - Sent BGP C-Mroute,
- Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
- Received BGP S-A Route, g - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIM Joins on route,
X - VXLAN group
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

<LO0LzZoOo<NcXxXH
1

(*, 225.1.1.1), 00:05:47/stopped, RP 10.2.100.9, flags: SPF
Incoming interface: Tunnel3, RPF nbr 10.1.100.2
Outgoing interface Tist: Null

(10.2.3.10, 225.1.1.1), 00:05:47/00:02:42, flags: P

F

T
Incoming interface: GigabitEthernetl/1, RPF nbr 10.2.3.10

Qutgoing interface list: Null

ERRAR , BFEURP-PERS , G)MPIMMARIEE IBMRIRPE , MRP-PE{IE A TBGPE
NEIERBEEHBNEBE TN, MRREFERLKERNEEEY , WRP-PEFE R ZIFELH
FRR R IABE R A7 BGPERTH S

RP- PE‘JL,LHHTEmMMﬁBGP{'EjJEE =T, MHARKNREERH—/1, BEELEVRFHEH
BPIMT £ Amigration@s o X FER2FTRHIMLS , iIX2RP-PELFAENEE :

<#root>

router pim
vrf one
address-family ipv4

rpf topol ogy route-policy rpf-for-one



mdt c-nul ticast-routing bgp

m gration route-policy Pl Mto-BG?

announce-pim-join-tlv
!
interface GigabitEthernet0/1/0/0
enable
!
!
!
!
route-policy rpf-for-one

if next-hop in (10.1.100.3/32) then
set core-tree pimdefault

else
set core-tree mldp-default
endif
end-policy
|

route-policy PIM-to-BGP

if next-hop in (10.1.100.3/32) then
set c-multicast-routing pim

else
set c-multicast-routing bgp
endif
end-policy
|

multicast-routing
vrf one
address-family ipv4
mdt source Loopback0
rate-per-route
interface all enable
accounting per-prefix

bgp auto-discovery mldp
!

ndt default ipv4 232.1.1.1
mdt default nldp ipv4 10.1.100.7

A EREPIMEIBGPIE E N RIZFZEPEMK H 25 210.1.100.3(Legacy-Source-PE) , NIEAPIMER E
BESHN. BN (XN TFIEESPERMESS ) , BGPAEEBE SN, Hit , RP-PERIEEET
PIMBERIAMDT L@ IBIRPE&IEPIM(S , G)INA. Legacy-Source-PEFIEER (S, G)%H :

<ffroot>

Legacy-PE#



show ip nroute vrf one 225.1.1.1

IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group, C - Connected,
L - Local, P - Pruned, R - RP-bit set, F - Register flag,
- SPT-bit set, J - Join SPT, M - MSDP created entry, E - Extranet,
- Proxy Join Timer Running, A - Candidate for MSDP Advertisement,
- URD, I - Received Source Specific Host Report,
MuTticast Tunnel, z - MDT-data group sender,
- Joined MDT-data group, y - Sending to MDT-data group,
- Received BGP C-Mroute, g - Sent BGP C-Mroute,
N - Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
Q - Received BGP S-A Route, g - Sent BGP S-A Route,
V - RD & Vector, v - Vector, p - PIM Joins on route,
X - VXLAN group
Outgoing interface flags: H - Hardware switched, A - Assert winner, p - PIM Join
Timers: Uptime/Expires
Interface state: Interface, Next-Hop or VCD, State/Mode

O<NcC X -
1

(*, 225.1.1.1), 00:11:56/stopped, RP 10.2.100.9, flags: SPF
Incoming interface: Tunnel3, RPF nbr 10.1.100.2
Outgoing interface Tist: Null

(10.2.3.10, 225.1.1.1), 00:11:56/00:03:22, flags: FT
Incoming interface: GigabitEthernetl/1l, RPF nbr 10.2.3.10
Outgoing interface Tist:

Tunnel 3

, Forward/Sparse, 00:00:11/00:03:18

WMRRP-PE U-turnBiE e , SRS ATAERARBRES : ©MMDTEIRNABRKFESE XD
Lmdtft L.

N it RERP-PEBMBEREE LB HT AR L WPEEHIILE,

<tfroot>
RP/0/3/CPUL:PE2#

show mrib vrf one route 225.1.1.1

IP Multicast Routing Information Base
Entry flags: L - Domain-Local Source, E - External Source to the Domain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From, D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MT - MDT Threshold Crossed, MH - MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, MF - MPLS Encap, EX - Extranet
MoFE - MoFRR Enabled, MoFS - MoFRR State, MoFP - MoFRR Primary
MoFB - 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,
IT - Internal Interest, ID - Internal Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
EI - Encapsulation Interface, MI - MDT Interface, LVIF - MPLS Encap,



EX - Extranet, A2 - Secondary Accept, MT - MDT Threshold Crossed,

MA - Data MDT Assigned, LMI - mLDP MDT Interface, TMI - P2MP-TE MDT Interface
IRMI - IR MDT Interface

(*%,225.1.1.1) RPF nbr: 10.2.2.9 Flags: C RPF
Up: 00:53:59
Incoming Interface List
GigabitEthernet0/1/0/0 Flags: A, Up: 00:53:59
Outgoing Interface List
Lmdtone Flags: F LMI, Up: 00:53:59

(10.2.3.10,225.1.1.1) RPF nbr: 10.1.100.3 Flags: RPF

Up: 00:03:00
Incoming Interface List

ndt one

Flags: A MI, Up: 00:03:00
Outgoing Interface List

Lndt one

Flags: F NS LMI, Up: 00:03:00

Ttk E—HEAHSRJ(LHR) REHE TSPTHiR , A RERLREBEITHEME ZLFIRP-PE, &
EESUEFABERENELR TN,

Source

I (10.2.3.10,

232100.1.1)
1

multicast

10.1.1003 }

Legacy-PE
i

10.1.100.1

g multicast % mLDP-based MDT

Receiver Egress-PE RP-PE
(*2251.11)

”5\1011002

MPLS VPN Network

A 3.

HOPE%RES, G%AH :



<tfroot>
RP/0/RP1/CPUQ: PE1#

show mrib vrf one route 225.1.1.1

IP Multicast Routing Information Bas
Entry flags: L - Domain-Local Source, E - External Source to the Domain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept, IF - Inherit From, D - Drop, ME - M
MD - MDT Decap, MT - MDT Threshold Crossed, MH - MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, MF - MPLS Encap, EX - Extranet
MoFE - MoFRR Enabled, MoFS - MoFRR State, MoFP - MoFRR Primary
MoFB - 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,
IT - Internal Interest, ID - Internal Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
EI - Encapsulation Interface, MI - MDT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MT - MDT Threshold Crossed,
MA - Data MDT Assigned, LMI - mLDP MDT Interface, TMI - P2MP-TE MDT Interface
IRMI - IR MDT Interface

(*,225.1.1.1) RPF nbr: 10.1.100.2 Flags: C RPF
Up: 04:35:36
Incoming Interface List
Lmdtone Flags: A LMI, Up: 03:00:24
Outgoing Interface List
GigabitEthernet0/0/0/9 Flags: F NS, Up: 04:35:36

IR Egress-PERLHR , MEXE(S, G)%H. HAPELZEMRE(S , OFKENRERREEER
EIR BPERHEBIMBCGPIREZI BB H., ABRESMEIFARHEITRK.

{82 , Egress-PEA[8FZLHR , {EEgress-PE¥ R BVCERS B B LHR, 1R CERE H 2541k ER K
, W AOPEFWEIPIMS , G)IMAHZES, G)%EB.

<ttroot>
RP/0/RP1/CPUQ: PE1#

show nrib vrf one route 225.1.1.1

IP Multicast Routing Information Base
Entry flags: L - Domain-Local Source, E - External Source to the Domain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From, D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MT - MDT Threshold Crossed, MH - MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, MF - MPLS Encap, EX - Extranet
MoFE - MoFRR Enabled, MoFS - MoFRR State, MoFP - MoFRR Primary
MoFB - 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,
IT - Internal Interest, ID - Internal Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
EI - Encapsulation Interface, MI - MDT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MT - MDT Threshold Crossed,
MA - Data MDT Assigned, LMI - mLDP MDT Interface, TMI - P2MP-TE MDT Interface



IRMI - IR MDT Interface

(*,225.1.1.1) RPF nbr: 10.1.100.2 Flags: C RPF
Up: 00:04:51
Incoming Interface List
Lmdtone Flags: A LMI, Up: 00:04:51
Outgoing Interface List
GigabitEthernet0/0/0/9 Flags: F NS, Up: 00:04:51

(10.2.3.10,225.1.1.D
RPF nbr: 10.1.100. 3

Flags: RPF
Up: 00:00:27
Incoming Interface List
Lmdtone Flags: A LMI, Up: 00:00:27
Outgoing Interface List
GigabitEthernet0/0/0/9 Flags: F NS, Up: 00:00:27

{852 , Egress-PEILEFRPFEEEIR , AEKEHEIHRERPEENRPFASE :

<#froot>
RP/0/RP1/CPUQ: PE1#

show pimvrf one rpf 10.2.3.10

Table: IPv4-Unicast-default
* 10.2.3.10/32 [200/0]
via Lmdtone with

rpf neighbor 10.1.100.3

Connector: 1:3:10.1.100.3, Nexthop: 10.1.100.3

BT H OPEM& % Source PEZ B BEMDT , Atk , HAPEXL A E{& % Source PEXIENA . i
£, HOPEXMEMLDPH HHITBGPEFES. 1id{E , Legacy-Source-PEX I EE T PIMA
, HEHEBEPIMEFES,

BR , ATHOPEERERAAEOLMAUWRPFELR | #F BABRENARMRP-PERXZ

MDT , Rt ABRENELTIERS , T2SBRPFAK. BEERPFAHITHRPFRENK E
P/ FEEEEERMRPF4BE10.1.100.3 ( £ 4PERHSS ) k. BEE , LmdtEWPE1 L&A
10.1. 100 3E’JP|M”M§9&% , BAEZPETREALMAt , B EMURPIMAER O ( BE X4
0)1=

<ffroot>
RP/0/RP1/CPUQ: PE1#

show pi mvrf one nei ghbor



PIM neighbors in VRF one

Flag: B - Bidir capable, P - Proxy capable, DR - Designated Router,
E - ECMP Redirect capable
* indicates the neighbor created for this router

Neighbor Address Interface Uptime  Expires DR pri Flags
10.1.100.1* Lmdtone 01:32:46 00:01:32 100 (DR) P
10.1.100.2 Lmdtone 01:30:46 00:01:16 1 P
10.1.100.4 Lmdtone 01:30:38 00:01:24 1 P
10.1.100.1* mdtone 01:32:46 00:01:34 100 (DR) P
10.1.100.2 mdtone 01:32:45 00:01:29 1 P
10.1.100.3 mdtone 01:32:17 00:01:29 1 P
10.1.100.4 mdtone 01:32:43 00:01:20 1 P
10.2.1.1%* GigabitEthernet0/0/0/9 01:32:46 00:01:18 100 B PE
10.2.1.8 GigabitEthernet0/0/0/9 01:32:39 00:01:16 100 (DR)

PETEELMAtEREAZEONERR |, X2MPE1_LKRPF topologyin S ERKEE.

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

end-policy

!

MREPE1LMWRPFPALE |, NAERETURXPEIGHEHMWIZEWES. B2 , RETKATRZOLH
PE1HY & 2% &R Legacy-PE,

BRIRTT &

BERRIFA |, BHFHAPE(PEN)EENFETPIMBIMDTHMBGPEEENERET, XMER
T, HAPELZEELEE :

<tfroot>

router pim
vrf one
address-family ipv4

rpf topol ogy route-policy rpf-for-one
mdt c-nulticast-routing bgp
m gration route-policy PlMto-BGP

announce-pim-join-tlv
!
rp-address 10.2.100.9 override
[
interface GigabitEthernet0/0/0/9
enable
[
!



route-policy rpf-for-one

if next-hop in (10.1.100.3/32) then
set core-tree pimdefault

else
set core-tree mldp-default
endif
end-policy
|

route-policy PIM-to-BGP

if next-hop in (10.1.100.3/32) then
set c-nulticast-routing pim

else
set c-multicast-routing bgp
endif
end-policy
|

multicast-routing
vrf one
address-family ipv4
mdt source LoopbackO
rate-per-route
interface all enable
accounting per-prefix

bgp auto-discovery mldp
!

nmdt default ipvd 232.1.1.1
mdt default mldp ipv4 10.1.100.7
!

BEE4, N , ESEPEMEOPEZAAE —METFPIMBIMDT,



g

Source
(10.2.3.10,
232.100.1.1)

multicast I

10.1.100.3

Legacy-PE

- 10.1.100.1 10.1.100.2
EE-! L % mLDP-based MDT %
Receiver Egress-PE RP-PE
(*.225.1.1.1)
MPLS VPN Network
4.

ESPTHI#E , HOPEESEFPIMBIMDTRPIMMIAEE XXE(S , G)MESLIRPE, Egress-
PE EMtE AZ O T E Rmdione, RP-PEFBRAERENAEKESS,

<{froot>

RP/0/RP1/CPUO: PE1#

show nrib vrf one route 225.1.1.1

IP Multicast Routing Information Base
Entry flags: L - Domain-Local Source, E - External Source to the Domain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF - Inherit From, D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MT - MDT Threshold Crossed, MH - MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, MF - MPLS Encap, EX - Extranet
MoFE - MoFRR Enabled, MoFS - MoFRR State, MoFP - MoFRR Primary
MoFB - 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,
IT - Internal Interest, ID - Internal Disinterest, LI - Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
EI - Encapsulation Interface, MI - MDT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MT - MDT Threshold Crossed,
MA - Data MDT Assigned, LMI - mLDP MDT Interface, TMI - P2MP-TE MDT Interface
IRMI - IR MDT Interface

(*,225.1.1.1) RPF nbr: 10.1.100.2 Flags: C RPF
Up: 00:09:59
Incoming Interface List

Lmdtone Flags: A LMI, Up: 00:09:59



Outgoing Interface List
GigabitEthernet0/0/0/9 Flags: F NS, Up: 00:09:59

(10.2.3.10,225.1.1.1) RPF nbr: 10.1.100.3 Flags: RPF
Up: 00:14:29
Incoming Interface List

ndt one

Flags: A MI, Up: 00:14:29

Outgoing Interface List
GigabitEthernet0/0/0/9 Flags: F NS, Up: 00:14:29

HEPE1EFRZZHNLLTPIM RPFEER :

<{froot>
RP/0/RP1/CPUQ: PE1#

show pimvrf one rpf 10.2.3.10

Table: IPv4-Unicast-default
* 10.2.3.10/32 [200/0]

vi a ndtone

with rpf neighbor 10.1.100.3
RT:1:1 ,Connector: 1:3:10.1.100.3, Nexthop: 10.1.100.3

XEWRERENEEIE TPIMEIMDT N\ O R RVE SRPEERER G K APE. FZHME 5,



Source
(10.2.3.10,
232.100.1.1)

m utticast I.El

10.1.100.3

e

Legacy-PE
L
td
4

10.1.100.1 ’/ 10.1.100.2
T ’
g it mLDP-based MDT %
W i e e
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MPLS VPN Network

5.
gZit

FREEESPERRH SR ( T PESIRP-PERH R ) HMEZ IR OMIPUAMTEBCETIHAIE
B,

HE , BRI ERBHRSPTIMF2RE  BEABRENKATETENZZOTNRERE L,



XFHEE
BRRAA IR SHSBEEL ANV RIERTRES, FELRUAFPEETS
AHEEBEITISHINE.,

IR MEERIFANSEE, HEREUARTENIFARRIKYE.

Cisco Systems, Inc. ¥ FENFRVERMERNAIBEMSRE, HFRNECERSEEXRAXY (BEiRfH
)



