mVPN#BE FI0OS-XR PER B F & OE i E
B

H &%

Er
%/ OB TE Y B
C-Multicastif FF &
ES R
=42
=613
=64,
FsE
BRITHE

SRy

FIERNEAS 2 BEEVPN(MVPN)IE FA 15 € £ E3 2 B EIE (PIM) & 0 B % BHEA 2 M (MDT) &
EBEEZHERSBBAHEMLDP) RO R Z EBEE 7 HAEMDT)NIBRE, i, BEFMARBTE
RIMDTHEEBB AR EELE SN . AERNBEABITCisco IOS®-XREVEH AR #2518 (PE)EKH
BETHEBE,

RO E RV B RS

Dual-encap2igRe#IE FFi$E F (C)ABRE X I TR B & O WA OKMER. Hlu, @A
PE H 254§ — ECHE B RE R ERIERPIMNZ OB MERMLDPR & O L, EREMVPNiE—
B0 2L B R T B B B 5 — @ O B BRI B K.

PIMMmMLDP 3z & 3 4,
ZEHERBIIR(MPLS)P2MPRE T2 (TE) T EEHE,

ZZMDT Generic Routing Encapsulation(GRE) M FEzMDT mLDP:E# = # 7K FEMA A OPERH
B —ECHEBRERERIERPIMEZ OB RMERMLDPHZ OEIE—SE8, EWMAPEERE
MEMDTE: , & HPER AR A UNE —R—EROEEREEBE S — B OBEE,

BE , PERHBEEAERPIMAZ OB N R ENMVPNHBEEXEREFEAERMLDPHY T
mVPNEBER, REAMVPNERZProfile 0 , ERERPIMMYRZ VS, 2B EBGP)R
HERADMEEESTHHPIM, A , EBLAEUMERN AR ZELE,

FRMEELESSSE  RATLRNRNES | HROFNGRE (EEME0 ) HEEMDT
mLDPEBEﬁﬁo



AR T8 WAL R MLDPE B RS,
HFRETATLE

« 72BGP AD®YmLDP
« 2BGP ADFIPIM CEASE XM MLDP
« EBGP ADFIBGP CEASEEiXHImLDP

E&—EBRT , B7FEC-signalingBi EMNER,

FEIBNEE -2 , fEABGP ADM , RRIEN FTHBGPE L ERMDTHAMR. MRKZHEBGP
AD , RI&ERMDTE ZMBGPE& A,

EEABERT , GAPEAARKEEREEERONMLDPEEER, WAPEXMCHEBREEEIW
B Ui ENMEMDT (FBRHER ) £. Fit , #AE@WAPE LEEMERRMDT,

MR H APERESTET & OMIBEPIMAMLDP , BRI LURERBER P RICEERE, ERBA
¥ HPE LGB [0 3R IR E 2 (RPF) SRS RE R,

MRHBOPERBSEREREREER0 , AIZPEARIMAROFHPIME |, ¥ EERPIMAIE L2

K C-multicastiiio

N g MEERPIMERER | BN EEERGREMERmLDPHMDT L B 855 ERP-PEAS-
PE,

C-Multicasti# E &

C-multicasti# E AT LARRPIMERB ZIBGP , R 2R, ER BB HPER & A1ZEPIMEBGPEA
EERGERERN., cREBPIMEBGPEHMANEEPE, £EB A RS , W APERLUZWAE
HWE,

LATF 28 HPE - fit B C-multicasti ERYERE RHI

<#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
!

BGPEAERARBABEMM. HREAPIM,

=P

A2 RE1. URRARELSRNRE,

[:] Receiver
=9 (10229,
232100.1.1)
=
=
10.1.100.3
Legacy-PE
- 1011001 1011002 _
-
= G &3 mLDP-based MDT &= =
Raceivar Egress-PE Ingress-PE Source
(10229,
232 100.1.1) (10224,
AR 232100113

MPLS VPN Network

1.

EELEBRT , ELE —(AERPERHSBIEAZWREPERMHEES. WEAHSREETRERRO ( AR
MDT - GRE - PIM C-mcastE% ) »

1t 3% B 25 4 A B EBGP IPv4 MDT,

Z> B —EAReceiver-PEEHB[ETEMRMLDPHE EER, ELHIRFERMDT mLDPEERER(1.
9, 13, 12, 17). FIEDEIEHMDT mLDPEEER2. 4. 5. 14, 15)MWEEER7, EXE
P2MP TER B B R8,

WAPERHBZEEHREHR CETRERRONERMLDPHEERER.

L E APER HES RS EBETEENAPIMBIMDTMEMRMLDPHMDT LE R RE, ELMDTRAILLRTER
BMDTHRE B EIMDT,



ERERIRMES , BEETIOSHIRHER  AEHFARETEEER0. BENRKARNEENT,

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

FEREBGP 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
!

=61.
B — (A5 5 BMFHPER M BB EKE — PEBME.

B —EARZEPERBREEHITProfile 1 ( EFEMDT - mLDP MP2MP PIM C-mcastfE ) B3£I
85 — PEMR MRS,

B4R EBGP ADZBGP C% REIAAR =,

EBTEEE R 189Receiver-PERHEBENEE :

<ffroot>

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
I
I

route-policy rpf-for-one

set core-tree mdp-default

WAPERHBNEE

<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

|

I APER S X A EEBGPH#but R%IPv4 MDT , E{EAEPERK HEFAEE,
i APEXEHE B MER BIRIMDT L

<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

I APEFERZAS N HEAE LN EHKPEM A HLMdtone EELEER1 PERAPIMEBE :

<#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

¥ APE L "debug pim vrf one mdt data_

CEFINEETE1E (PIMZOE ) ME28E ( mLDP&ZOE ) PIMIIATLY, % —1{E%Emdtone
, 58 —{@#ELmdtone 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:

, for vrf
pim[1140]:
pim[1140]:
pim[1140]:
pim[1140]:
pim[1140]:

Fl ush NDT

(10.1.100.
pim[1140]:
pim[1140]:

Fl ush NDT

(10.1.100.

1 1]

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

[13]
[13]

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

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.

Join for one on Lndtone

2) 6 (Cnt:1, Reached size 36 MTU 1348)

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

Join for one on ndtone

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 B PIVBHEEREEETLY)SEBERVDTERNPIMES  AREEEEMDTHRS. ©
THEE | S9E— K.

E R i PE:

"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):

BEHPEREPIMIIATLV:

<#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

ERPEASERMDTIMARKL :

<#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,

T



- 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

B ERER1EWER — PERERPIMIMATLY , EHRERMLDPHERMDT:

<#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

=06 2.

.2 in remote



B — AR ZEERPER HBRERIEWER — PERRHSR.

B — B ZEPER B EABITProfile 9 ( FEFXMDT - mLDP MP2MP BGP-AD PIM C-mcast
Signaling ) Hy# U288 — PERRHIES,

W &BGP AD , B35 %BGP CHIBES.

B 1THE B 1E R Receiver-PERHEBENEE :

<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

i APER BT 4 EEEBGPH#bit X 5IPv4 MDT |, BEKPERMIERE, WAPERMBASBZHSELES
BGPitt it Z5lIPv4 MVPN , E2Profile 9 Egress PER S E,

B APERRHBNEE

<#root>

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

address-family ipv6 unicast
!



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

WMRZAE Tannounce-pim-join-tivy T F , MREAABGPEEIRIR(AD) , M APERHBFETIEEBE
BMDTEAPIMIMATLVEE., MMRZE LGS , W APERHIEE IR EBGP IPv4 mvpn route-
type 3E #T. Profile 9 Egress PER H 25 W ZEIBGPE ML IREN P Z&EData MDTE R, EHEPERH
22 TIEITBGP AD , HIt FEEEIBBGPEEData MDT JoiniE B

WAPEXAARCHEBRESRIIMBERBIWMDTL :

<#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

I APEFERZAS N HEAE LN EHKPEFM N HLMdtone L ELEE RO PERAPIMEBIE

<#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)

Profile 9% HPE#EWE RIMDTHE. , tFABGPE#Titb it R5IPv4 MVPNA #Y 2% B 2 B 3:

<#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

HBGPRHEHERERFI2M B HEEI3 , BImLDP P2MP LSP ( #£P2MP mLSP LSP L8R MH &
FMDT ) o HRRAPIMEABGP AD , A LtEmIPIMEE &R Z EBGP route-type 3% B

# APE 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

B APEEZEAPIMAMEAMLDPH ERMDTHPIMAIATLV,
EEHPEL :



"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

ERPERZWI RERPIMAIATLV:

<#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

BRPEAERMDTIIARKD :

<#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,

FlERERoE HPE LA "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)

Fi B RO ER — PEEWIRENPIMAIATLY. HARKEA OPEREKEE M A BI3HBGPEHHE
, Rt E B ROEWNEBRPEHREXN T ERMDT, PIMMATLVHBGPEHEE AR RFMHN
, WE IR ERERMDTH R OHREENHEER,

<#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

=0 3.

- ERZEEHKPER HEFEAEKET — PEREHES.

B — A= ZEPE B[ EAHITProfile 13#9Receiver-PERH 2T ( FEEXMDT - mLDP MP2MP BGP-
AD BGP C-mcastil ik ) -

F1EH &BGP ADFIBGP C-multicastiE 5

ETEERERZ130Receiver-PEREHEEMELE :

<{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
|

W APERRHRNES

<{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
|



MR Z B Fannounce-pim-join-tlv , B1REABGP AD , ¥ APE HES T 2B IBERMDTEIE
PIMIMATLVERE., MRZELST , W APERAR IR LEBGP IPv4 mvpn route-type 3E#,
Profile 13 Egress PER H 2R N EIBGPE#M I E REVF L& Data MDTIHE . EHEPERHZRTET
BGP AD , F It FAEEBBGP¥EHData MDT Joini& &,

W APEARERIIMERBIAIMDT L

<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

B APEES T HEHER ENEHRPERAPIMEBE., BER , T4 M HELMdtone EHNVELEE R 13 PEE
APIM#E , R ABGPEEMAECHBESHE,

¥ APE 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 (-)

B APEEZEAPIMAMEAMLDPH ERMDTHPIMAIATLV,

BE##PE LK "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



ERPEREPIMIIATLV:

<#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

BEMPERERIMDTIIARK D :

<#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

B & #% %13 Receiver-PE:
EEER13MEPE LA "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 EAE R 135U ER — PEEWRAREVERMLDPRMDTHIPIMAIATLY, HRHEA OPEEIEIE H
HBIBHBCGPEFHEE , RItEERER 13RS PEREAN T ERMDT, PIMIIATLVMBGPE#H
ERHBERRENN , YA HRERMDTH A O HBENEEEN.

<#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

tBGPE M 2% e ER B2 B A B3 , BImLDP P2MP LSP ( #£P2MP mLSP LSP L #EHE
EMDT ) . FEAPIMEEHRZFEBGPEHREFI3 , AAKRAPIMBABGP AD,

EH—ERHER7 , AAEREER13MHPENBM APEZBRA TCHBES. BHRERT
BGPE #7 {*¢ fi & #& 3= 138 i PE/EX S A PE,

=41 4.
FELEER |, VPNESHFEEPIMBEER
A — A= ZEEKPERBR[IEARPERHEES,



A — AR ZEPERRZEEHITProfile 1389Receiver-PERH S ( EZMDT - mLDP MP2MP BGP-
AD BGP C-mcastfiiE ) » Z1EH RBGP ADHIBGP C-multicastfE . HAIELPERHIEIEERN
BEERIRPE (EMPERHE ) BURE , AAUEMEEEETEERERO,

RP-PERE{TE EREZE13 ( EXMDT - mLDP MP2MP BGP-AD BGP C-mcastS % ) ®IPE 2SS
o BESKBGP ADFIBGP C-multicastfE . K ARP-PERHEBZFEZHMEZNLRPE ( EHPER
HES ) BURHRE A EHEEEETEREERO,

LEEEBBERMBPEN , EVEEEARKRISESHEX(SSM), NMRCESARBIER

, BIAAB T RE & K B, E AT AEEUR M Rendez-Vous Point(RP)MLE, MREBTHARR A

(S, G), BIZHEXKBAKMEFI—BEE, MBERPH ALY  AISREEEST. MR
RPIUAEW ALY | BlEKRAPEFAEEIBPIMSHBGPEEE FEX(*, G)IIA, BER , lIRRPAL
RBRPESEMPE , AIEEBFEHR(*, GOMS, G)ES. NERFASSITNEETKILIEE , B
AIBE BT AN,

BREE2, EFERT —EEEKEPE(Legacy-PE), RP-PE(PE2)M#UREEPE(PE1)MIMEEK .

— | Source
(10.2.3.10,
= 232100.1.1)

multicast

10.1.100.3

% ; : Pl overlay
Legacy—PE : signaling

10.1.100.1 10.1.100.2

Ll " & mLDP-based MDT &
—1 multicast

Receiver Egress-PE =« - RP-PE

(*.225111) BGP overlay
signaling

MPLS VPN Network

(2.

HOPERHERFEFAC.CNBS, EASEANBEIRNEE. WHPERAEMABGP , MER
RPERHEBRAFEAPIM (MR EHAENER ) . Fit , HABKRERFNAR. ERFAHBEE
B A% IR - S R AR

ik
—BRFRFAKREE , RPEEREIREPIME — BB B AR (FHR)NEMH B, EEATEERLegacy-

Source-PEMHES, A% , RP-PEEE [ Legacy-Source-PEEXPIM(S , G)iIA , BALegacy-
Source-PEF#BGPHEAEBE S EIEIT. ER , RP-PEABGPEEAEZEEBETNHE. Hit



, Legacy-Source-PEKIE AU R BRP-PEFIPIM(S , G)INAGHE , it FAEE HIREIRPHY
BRI REEXNERTMER, Legacy-Source-PEJ:El’J%tﬂﬁﬁ}%E(OIL)H‘?;%I:

<#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

<L0OLzZoOo<NacXxXH
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

ATHERIEEE  BEEZERP-PEM(S, G)MPIMIIAEEE|Legacy-Source-PE , MRP-PE{}#A
BABGPEAFERKHBNEECETHE. MRREFBREHB[2RHK  AIRP-PEEZE@X
FERBE R EERHE 7 BGPEFHE R,

RP-PER[AEAPIMFIBGPEAERE T, MHERBSREZEN —B, BEEEVRFIEHES
PMTERAERBGT. HRE2HFIRNREK , ER2RP-PELFIEMNEE :

<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 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

3% H R BEPIM-to-BGP35 E i RiZIwPE R FH 852 10.1.100.3(Legacy-Source-PE) , AIfE APIMEAE
BESHE. R (HRIEERPERHS ) , BGCPAEERESHE, Fit , RP-PEREEER
PIM# TES2MDT £ EI B BEPEELEPIM(S , G)i&E#. Legacy-Source-PEBRELEA(S, G)EH :

<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,
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,
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 UBERE , #In AT ARBERER S : ERERMDTERNEEEN ERE
Lmdtﬁo

N o RERP-PEBRMEEE L EY T ANKE FWPEEELE,

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

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: 10.2.2.9 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

ERRE—(AEMNRAFRLHR)REEE TSPTY# , A REANSEER B AGERIIRP-
PE. FWRAES, ABR@EIEREERE,

Source
(10.2.3.10,
=4 232100.1.1)

1

multicast

10.1.1003 }

Legacy-PE
i

_ 10.1.100.1 ‘%\ 10.1.100.2
L1, (miicast] G mLDP-based MDT
S P P p——— -
Receiver Egress-PE RP-PE

(*2251.1.1)
MPLS VPN Network
3.

Egress-PERE(S , G)f%E :



<ffroot>

RP/0/RP1/CPUO: PE1#

show nrib 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

WREgress-PERLHR , BIEREB(S, G)kE., @WHPEREIRFS, OFRENERRERER
FIZRBPER HERMWBCGPREBIE A, WMESFR , ABREHESR,

{82 , Egress-PETJEEFRLHR , MEgress-PEM #HCE B ZLHR, MR CERMBHEEIRE
B, Bl HPEEIRPIMGS , G)IMAX LS, G)&E.,

<tfroot>

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: 00:04:51
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

{82 , Egress-PEREARPFEFER , W& H5& HEFLegacy-Source-PEEBRPFH#EE :

<#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

F A Egress-PEfLegacy-Source-PEZ B2 EMDT , EIttEgress-PE£ % [6Legacy-Source-PE &%
E#R, FB5CS , Egress-PEERBEmMLDPE I HITBGPEF{ES. fBacfE , Legacy-Source-PE{EH
BEAPIMWE | T HEHRHTPIMEEES.

BE K ARBHPEERRAEBANELMAMWRPFER , I BIAEHRE (IR FE R B RP-PERY
MDT , HitABRESERIERE , YEFEFERPFAK, ERER , RPFAEHITHEIEH
RPFRE , LUREMABHREREHEENLRPFHE10.1.100.3 ( EHPERHEES ) FE, FiEE

, Lmdt ERIPE1 £2E510.1.100.30WPIM#BEERIR , R ABRPEFREEEBLMIt , RAEEMKPIMIE
AROEIHE (BEER0 ) EIT

<ffroot>

RP/0/RP1/CPUO: 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 BPE
10.2.1.8 GigabitEthernet0/0/0/9 01:32:39 00:01:16 100 (DR)

PERELMIEBEANHENERERRE , EEHPE1 LARPF topologyfn HIEWHER :

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

end-policy

|

WMRPE1 EMRPFHALEE | BB RETUZZEPE1REMNZEWE, B2 , REFTEAKZOLH
PE1#ILegacy-PEREE T,

FRIRTT R

ATHERALERE  WHPEPE)AEREAZSENRPIMBMDTHIBGPtEEAERES. EEEBER
T , Egress-PELEEIHE :

<{froot>

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
!

BiEE4, BRE , EXPENB@EPEZEE —EERPIMBIMDT,



g

Source
(10.2.3.10,
232.100.1.1)

multicast I

10.1.100.3

Legacy-PE

o 10.1.100.1 10.1.100.2
ag! e % mLDP-based MDT %
Receiver Egress-PE RP-PE

(*2251.1.1)

MPLS VPN Network

5[4,

ESPTHI#% | @ — PEEIBERPIMBMDTASPIMAIA K SEXZE(S , G)WNEFIRPE,
Egress-PE L EANEERE Amdtone, RP-PEFXBREBRENBERKAES,

<{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

I BPE1EBIRAIPIM RPFEFA

<{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

EEWREREREEBEAPIMBMDTE B/ OB FHWERRPERG H OPE,

f"|||



Source
(10.2.3.10,
232.100.1.1)

m uticast I.H'
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e
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L
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4
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=|5.
4k =
iMA R

FrE IEEHPER HES ( BIReceiver-PEERP-PEIEHES ) HEEBEBEZ OB EMBRCESH
EWEE,

HE , FBRGERBRSPTYRASHLE , BEBRENKA TR EMBRZONRERE L,



BARS LLEMRE
BRI EERABRMAIRNEESX G, RUHFRNERAEEANECH
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EEERLENE.
EMERBLEMEEE, DRNUEBEMBONEER, Cisco Systems, Inc. HHELEBILE

BEHSIEE, TES—RERRAERXXNG (REHES) .



