mVPN HE 32| 10S-XR PE 2t<2E{0|A F0]
=2 2 £ 2 0ol o)A

EQ ZZEZ nto|aa oM

C-HE|FHAE T2 EZ glo|ago|M

ALt 2.
AlLtE2|2 3.

0| 2 MolAME= mVPN(Multicast VPN) PIM(Protocol Independent Multicast) 201 E2| 7|8t

MDT (Multicast Distribution Tree)& mLDP(Multipoint Label Distribution Protocol) Z0{ E2| 7|t
MDTZ 0O+o|28|0|M5t= ol Chash A gto|ct =8t oto|22|o|A Al E|O|E{ MDT7} o{= |
AMadE|=X| RhMIS| B ELICEH O] 2 MHME Cisco IOS®-XRE2 A& 3= PE(Ingress
Provider Edge) 22 E{2| Oto|2af|o|Ad0i| CHai A BH A stL|Ct,

J0{ EE| ZEEZ 0to|1|o|M

o

Dual-encap2 Customer(C)-multicast 2E &2 042 82| Z0o{ EE|0f| SAl0l| HEE = U=
8| A(Ingress) EHRE{E 20| &L} 01|% 04, eladlA PE 2tRE= StLEL| C-HE|FHAE A
EZZ PIM 7|8t Z0{ EC|2 mLDP 7|8 Z0{ EC|Z SAlo MEEfLICH Ol stLte| 2o EE|
QM CIE F0o{ EE fE8oE mva; MZx{oZ pto|apo|Mst 7| Bt F AFEFLCt.

PIM & mLDPOlE 7Y &3t 7|S0| x| HELICH

MPLS(Multiprotocol Label Switching) P2MP TE(Traffic Engineering)0llE 7 QIZ40| x| Z|X| ¢t
&LCt.

7|2 MDT Generic Routing Encapsulation(GRE) ! 7|2 MDT mLDP oOto|Z28|0|Md e Z2&E2 2l
8| A PE 2FRE{7t 5tLIS| C-HE|FHAE AEZ|IZ PIM 7|H 304 EEIQ} mLDP 7|8} 30 EE|2
SAlof MEStChE AFAlo] 7|gHEFLICE IaB|A PEZF 5 MDTZ ZIY5tE S¢F 0|24 PE 2t
PE= stLte| 0 EE| RP|AM CHE 201 EC| RYSE StLIA Oto|ado|ME £ JU&LCh

UutMoZ PE AZ= PIM 7|t 0 EEIE AE5HE 7HE 22HE mVPN 75 220l A mLDP
U ETIE AR5t mVPN 7= 22 ofo|23o|MEILICH 7HE QEHE! mVPN 73 PIM 7|



Ht 5304 EZ|Q Z=2 0 00|H, BGP(Border Gateway Protocol) AD(Auto-Discovery) & 2H{2|0|
Aad@ol PIMYLICt 2Lt Oto|aBo|M2 o|et BicHE Wi e =5 U&LICt

O| Oro|z22llo|M AlLtE|RE A EZI&LICH o OFo|2 20| M2 Z 040 GRE(Z 21 0)01 M
7|2 MDT mLDP =21} Z 7% Bto| g M3t= ool aio|MedL|Ct.

7tseh E 7tx| 7|2 mLDP Z 21t o JU&LCt
S &52 doE7l&aLich

- mLDP(BGP AD {2
- mLDP(BGP AD 2 PIM C 415 Z &
« mLDP - BGP AD %! BGP C- AI:L =2

W

FAo| 9, EFF C-Al2d@ Z2EZ 0| 0ol olMHo] ERHEHCE

BGP ADE Al2¢ [l 7|2X o 2 Data MDT7} BGPO| 2|8 A|Z &I EICH= &of §2|sHof &fL|Ct.
BGP AD7} 12 ™ BGPO{A HIO|IE{ MDTE Ala'd3le = gi&aLict

o ZA0lz QladA PENE Z21Y 01 mLDP T2t U0| 25 7 (o] Qlo{oF &fL|ct. ¢l
JddlA PEE & 30 EB| T2 E 22| & MDT(Default EE£ Data) 2501 C-HE|FHAE EBjEIES
MEFFLICEH et @184 PEM|A = Default MDTE 25 -d8{oF & LCt.

43 4 s 2, CHEPHAE EBjTIS

ola1d& PEZF 20| EB| ZE2EEZ PIM & mLDPE =1
E0| A RPF(Reverse Path Forwarding) &

Zoig 218 éo§¢awmmtm&ﬂsm:aa
Rg T A5l 2HBLICH

| 00|'

O|Z3|A PE BHRE{7t ZEnt 0B X[& AL Y PEE 2012 PIM EE|0i|BF E043t 1 PIM

7|dt EBo|M C-HE|FHAE AEZIE S AIELICH

Nz At 11: PIM Sparse Mode(PIM A ItA E )E M83tE A< GRE 7|8t & mLDP 7|8t MDT
P S0|A RP-PE &! S-PEO| ¢i2E gc

m°l'
O
—_—r
(@]
-r

C-HE|IFHAE ZT 2 E 2 0l0|2280]M

C-HE[FHAE ZZEZ2 PIMO|A BGPZ E& I HCi= oto|aEolMe & U&Lct ols o|x
o4 PE7L PIM EE= BGPE B0l Z2ZEZZ MBS | Fdsts W Aloz SAELICH PIM
L= BGPE Sl =218 ™&ste 0|4 PERILICH OI:LEHA PEE Oo|zEl|o|lM AlLtE|20

M & 7IXIE 25 sAlstn MElE = /&L

o|2BA PEX| AMEI C-HE|IFHIAE Z2EZ9| 0to|28|0|A o lL|C}.

<{froot>

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



mdt c-nul ticast-routing bgp

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

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

end-policy
!

BGP= 2HEo| 4% Z2EZ= &YstELICE 7|24 2 PIMLICH

AlLtE|R

2212 HESHAAIL. ALLEI20] ASE e o
Receiver
ig-;- (10229,
2321001.1)
3
1011003
Legacy-PE
- 10.1.100.1 10.1.100.2 _
=
S Guem &3 mLDP-based MDT o  mulicast
Receiver Egress-PE Ingress-PE gJ}Ee
[ (10229
932 1001 1) 32.100.1 1
A100.1.1)
MFLS VPN Network
3.

olg{et AILIZI20ME BllI7HA| PE BHREIE £417| PE EHRXE{Z Lt O|& AFELICH Z 2 &
O(Default MDT - GRE - PIM C-mcast Signaling) 2t &l&5t= 2 E LT}

0| 2}E{ol= BGP IPv4 MDT7} T+ 44&|oq Qoo ghLct,

mLDP 7|8t Z 2 ES A& = Receiver-PE 2FE{7} StLI O|&F l&LICH 2 E 7|2 MDT mLDP



Z20Ql(1,9,13, 12

,17), 2& 2 E MDT mLDP Z21t (2, 4, 5, 14, 15) & T 20} 71L|C}.
P2MP TEO| CHet Z 20 8

K| dE L.

20 01t mLDP 7|8t T2 0l S AlREHL|CH.

|l

ClapA PE BIREHE 7Y QI 2FE{LCE.

mjo
!
w
ol
—__
°Q
il

0| @1 B|A PE EIRE|= &4 PIM 7|8 MDT 2 mLDP 7|8 MDT 250 A Ef=!
LIC}. 0|2{8t MDTE Default & Data MDT7} 2 £ l&LCt.

BI7AAI EHREIR M I0SE A#sts BHREIE AL BILICH O] BHREIE T2 T O MY 4 9B
Lict. Bil74Al Bt E{0] 74T 8l014 Che ot Z &Lt

vrf definition one

rd 1:3

vpn 1id 1:1

route-target export 1:1
route-target import 1:1
I

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

BGP IPv4 MDTE F4d5Hof gfL|Ct.

router bgp 1

address-family 1ipv4 mdt
neighbor 10.1.100.7 activate
neighbor 10.1.100.7 send-community extended

exit-address-family
!

AlLt2|2 1.

Receiver-PE EFRE{Z A 5Lt O|& 2| BI7{A| PE EFE{7} U &LICt.

Profile 1(Default MDT - mLDP MP2MP PIM C-mcast Signaling)2 A& 3t= Receiver-PE St E{Z
M StLE o|&to| PE BFRE{7} U &LILC}.

BGP AD &= BGP C-HE|IFHAE A|2Ed3 0| & el&LIch

z=mY 12 A= Receiver-PE 2t E{Q| Z41| 18] 0|4:

<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

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
I

accounting per-prefix

mpls Tdp

mldp
Togging notifications
address-family ipv4
I

route-policy rpf-for-one

set core-tree mdp-default



olapA PE 2tRE{Q| T+ 4:

<{froot>

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 Loopback0

interface all enable
!

ndt default ipv4d 232.1.1.1
nmdt default mdp ipv4 10.1.100.7
ndt data 255

nmdt data 232.1.2.0/24

mpls 1dp

mldp

Togging notifications
address-family ipv4

|

|
|



2lael|A PE 2tREollE 2lI7HAl PE Bt RE{2F UXIStE BGP A4 IPv4 MDT7} 210{0F BL|CH.

ClapA PEE F 7tX| 82 MDTZ Z /= E|o{of &FL|Ct.

<{froot>

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

o1a8|A PEE 2IE{H O|A mdtonel| Bl|7{A| PEQ} QIE{H|O|A Lmdtonel| Z21}t 1 PEE PIM
HIO|HHZ &FQlsloF & L|LCt.

<#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 00:01:29 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

lad|A PEL| "debug pim vrf one mdt data"™:

type 1(PIM Z.0{ E2|) & type 2(mLDP 2 0{ EE|) PIM Join TLV7} M&ELICH A

[
=
rir

mdtone 0|1 & M= Lmdtone&L|C}.

<#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 O0x11l, 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 Ox1 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]:

[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 Ox2 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.

Fl ush MDT Join for one on Lndtone

(10.1.100.2) 6 (Cnt:1, Reached size 36 MTU 1348)
pim[1140]: [13] 2. Flush MDT Join for one (LoO) 10.1.100.2
pim[1140]: [13] 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 &3 PiM TLV(Join Type Length Value)= 7|2 MDTE &3l M&El= PIM HIA|X|0|H G| O
Ef MDTE A& ste Ol ASELCH 120f & HY HI|Mo 2 MEELIoH

Bl7{Al o|2B|A PE:

"debug ip pim vrf one 232.100.1.1":

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

Bll7HA| PEE PIM ZQ1 TLVE FHA|EfLICE.

<#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



tll7{A| PEE 32 0{0{ M O|O|E{ MDTO{ =QI&tL|Ct.

<#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 <OozZo<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/1, Forward/Sparse, 00:08:48/00:02:34

ZZ2ut 1 47| PEE mLDP 7|gt G|0|E{ MDTE 2/3H PIM Join TLVE =4I L|C}.

<#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 0Ox2 1in 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[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 1in 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 10.1.100.2 in remote
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) Core Data Expires
10.1.100.2 (10.2.2.9, 232.100.1.1) [mdt 1:1 1] 00:02:12
<#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,
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



Lmdt one

Flags: A LMI, Up: 00:45:20
Outgoing Interface List
GigabitEthernet0/0/0/9 Flags: F NS LI, Up: 00:45:20

AlLt2|2 2.

Receiver-PE B} RE{Z A StLt O|& 2| HI7{A| PE EFXE{7} U &LICt.

Profile 9(Default MDT - mLDP MP2MP BGP-AD PIM C-mcast Signaling)& &&= Receiver-PE
2t RE{Z M StLt O|& 2| PE 2t RE7t U &LICH

BGP AD7} #t21k|0q QK| BGP C-HE|FHAE Al d2le QiaL|Ct.

Z 210t 92 Al3lS= Receiver-PE BHRE{Q| Z1I|18||0|M:

<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 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 mldp ipv4 10.1.100.7

router bgp 1

!

address-family vpnv4 unicast
!

!

address-famly ipv4 nvpn

1
!

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

update-source Loopback0

address-family vpnv4 unicast
!

address-famly ipv4 nvpn

|
!

vrf one

rd 1:1

address-family ipv4 unicast

redistribute connected
|

address-famly ipv4 nvpn

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

2124 PE BHRE{0llE B Al PE 2HRE{QF YXISHE BGP FA IPv4 MDTZt 2looF ELICt
QT84 PE BHRE{0llE Z2 1Y 9 0|23 A PE 2HRE{QF YXISHE BGP F4Z IPv4 MVPNO|
21010 BfLICH,

Ol A PE EFRE{Q| £ Ad:

<{froot>

vrf one
vpn id 1:1



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

address-family 1ipv6 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 ndp

nmdt default ipvd4 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-famly ipv4 nvpn

!

neighbor 10.1.100.7 <<< 1BGP 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

"announce-pim-join-tiv" @230| 8128 BGP AD(Auto-Discovery)7} & M3t < o84 PE 2t
LE{E= 7|12 MDTE &35l PIM ZQI TLV HIAIX|E ™& K| et&LICt o] B0l glem elas|a
PE 2*E{= BGP IPv4 mvpn route-type 3 4G O|E 2t E%ﬁl—lq Z=ut 9 o|aB|A PE 2t
E{= BGP YO|0|EE& +4I5t1 Data MDT H|A|X|E 7HAlof| DX[&LICt. 2l7HA| PE 2t E{= BGP
ADE AlESIX| ofo 22 BGPE 3l Data MDT Join EI'||A|X|§ st&SHKR| er& Lt

2138A PEE & 7HXI MDT 822 C-ZHE|IFHAE ER{EE TESHok gL|Ct

<{froot>

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: 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

ClapiA PEE QIE{H O|A mdtonel| Bll7{A| PEQI QIE{H|O|A Lmdtonel| Z 21t 9 PEE PIM
HO|HZ &relatof g L|Ct.

<#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 5w0d 00:01:18 1 P
10.1.100.3
ndt one

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

|H

20 9 o|18|A PEE AT IPv4 MVPNL| Z2 }F 30 CHet BGP YC0|EZ H|0|E MDT



HAIXRIE == &lEFLICH

<#root>
Egress-PE#

show bgp ipv4 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

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 0 i
*>7[1][10.1.100.2]/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 01

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 SendTblVer
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 Tlist: 10.1.100.7
PMSI: flags 0x00,

type 2

, label 0, ID



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

O|BGP ZEx ZEEZ EHd RY 29 ZE 98 322, mLDP P2MP LSP(P2MP mLSPOi| =&
ClO|E{ MDT)LICt. PIMo]| CHaH BGP AD7} &85t E|X| etk =22 PIM E2|of CHE BGP route-
type 3 & =0| gi&LICt,

utok

lag|A PES| "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 0x1

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

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_T1c O0x1l, 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 0O

pim[1140]: [13] TLV type set to 0Ox2, 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 0x2 1in
one

pim[1140]: [13] pim_mvrf_mdt_cache_update:946, mt_T1c O0x1l, 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

A}

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 (Lo0O) 10.1.100.2

laela PEE PIM 7|8t & mLDP 7|8t Gi|O|E{ MDT 25 ofl CH3H PIM Join TLVE & & LICH
Bl 7{A| PEOIAM:

"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: 1
PIM(1): TLV type: 1 length: 16 MDT Packet Tlength: 16

H7HA| PEE PIM Q! TLVE £ A5t F{A|EFLICE

<#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] 00:23:30/00:02:33

tl7HAl PEE 2 0{0{|AM Ti|O|E{ MDTOd| Z=QIgf Lt

<#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,
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,

ZoOo<NcXxH
I



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

(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

I}l 9 Receiver-PE.

ot 9 ol B4 PEL| "debug pim vrf one mdt data":

<#froot>

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)

Profile 9 Receiver-PE= PIM Join TLVE =415t FHA[ZFLICE EEBt Profile 9 Receiver-PE= @11
HA PERRE Z2 3% 30f Cie BGP O|0|E HA|IX|IE £=AI37| 20 Cllo|E{ MDTO CHsH
o 7| £|A&LICE PIM Join TLVQ BGP H|0|E MIAIX| route-type2 S st C|0|E{ MDTS| 2
o E2| EH'd1t #tEdstod SYe HEE | XIFLICH

<{froot>

Egress-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] 00:02:3
<#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,
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,

5

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

AlLt2|2 3.

Receiver-PE 2t RE{Z2 A 5tLt O|&f 2| Bi[7HA| PE 2t E{7t /! &LICt

Profile 13(Default MDT - mLDP MP2MP BGP-AD BGP C-mcast Signaling)=
PE 2IEI2 M stLt 0|4 2| PE BFRE{7t Q& LICE

Z24E BGP AD 2! BGP C-HE|FHAE Al &0 l&LICt

Z=mY 138 A™ASt= Receiver-PE 2t E{Q| Z41| 18| 0|4M:

<tfroot>

vrf one
vpn id 1:1

Al
=

&5 = Receiver-



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

nmdt c-nul ticast-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 Tdp
mldp
logging notifications
address-family ipv4
I
I
|

OladA PE EBIRE{Q| £ 4:

<#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

ndt default ipv4 232.1.1.1
mdt default nldp ipv4 10.1.100.7
ndt data 255

ndt data 232.1.2.0/ 24

router bgp 1

address-family vpnv4 unicast
!

address-fanmily ipv4 mdt

address-famly ipv4 nvpn

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

address-family vpnv4 unicast
!

address-fanmily ipv4 ndt

address-fanily ipv4 nvpn

!

!

vrf one
rd 1:2



address-family ipv4 unicast

redistribute connected
|

address-fanmly ipv4d nvpn

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

Announce-pim-join-tiv 20| @12 ™ BGP AD7} & M3stE A2 QladA PE 2tREE 7|2
MDTE Sall PIM ZQI TLV HAIX|E TS st x| ef&LIC o] B0l giem Qlada PE 2tREE
BGP IPv4 mvpn route-type 3 {C|O|EBF M&ELICH Z=20 Y 13 0|84 PE 2t *E = BGP &
ClO|EE 4 Al5t 1 Data MDT HIAIX|E FHAlofl Ax|EFLICH BiI7{Al PE 2R E{= BGP ADE Al
5 X| ofo 2 2 BGPE S5l Data MDT Join HIA|X|E &t&6HK| SE&LICH

0|

IaBlA PEE F 7HK| €2 MDTZ Z |G |00k g LICE.

<tfroot>

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 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



ndt one

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

Lndt one

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

Ol A PEE QIE{H| O|A mdtonel| B|7HA| PEE PIM UW|O|HHZ & QIsHoF &L Ct. Z2e{Lt O|A
BGP7} C-HE|FHAE A|l2HB T2 EZZ AI2E|2 2 OlE{H 0|A Lmdtoned] T2 E 13 PEE
PIM @14 C|H}O|A R 7}XK{Q}0F 3t= A2 OoF'=lLICH.

Clag|A PES| "debug pim vrf one mdt data™:

<#root>

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 0x1

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

pim[1140]: [13] TLV type set to Ox1l

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),

mdt _type Ox1

core (10.1.100.2,232.1.2.5)

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

pim[1140]: [13] Looked up cache pe 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type 0x1 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 Ox1l in one

pim[1140]: [13] pim_mvrf_mdt_cache_update:946, mt_T1c 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 0O

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

mdt _type 0x2

core src 10.1.100.2

id [mdt 1:1 1]

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

pim[1140]:
pim[1140]:
pim[1140]:
pim[1140]:
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
[13] Cache get: Found entry for 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type 0x2 in one

[13] pim_mvrf_mdt_cache_update:946, mt_lc Ox1ll, copied mt_mdt_ifname 'Lmdtone’

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

[13] 2.



Fl ush MDT Join for one on Lndtone

(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.

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
pim[1140]: [13] MDT Grp lookup: Return match for grp 232.1.2.5 src 10.1.100.2 in local Tist (-)

laela PEE PIM 7|8k Y mLDP 7|8t Gi|O|E{ MDT 25 ofl CH3H PIM Join TLVE & & LICH

2l 7{Al PEQ| "debug ip pim vrf one 232.100.1.1"

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

Bll7HA| PEE PIM ZQ1 TLVE FHA|EfLICE.

<#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

tl7HAl PEE 2 0{0{|AM Ti|O|E{ MDTod| Z=QIgfL|Ct

<#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,
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,

O<Nc X -
l



Received BGP Shared-Tree Prune, n - BGP C-Mroute suppressed,
Received BGP S-A Route, q - 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

xX <Oo =z
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/1, Forward/Sparse, 18:53:53/00:02:50

= 21t 13 Receiver-PE:
z 20 13 o[ ai[A PEQ| "debug pim vrf one mdt data":

<#froot>

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),

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 er
pim[1161]: [13] Cache get: Found entry for 10.1.100.2(10.2.2.9,232.100.1.1) mdt_type 0x2 1in 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)

<#root>
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



Z 212 13 £AI17|-PE= mLDP 7|8t MDTE 9|8t PIM Join TLVE $Al5tT FHA|EL|CH T 21}
2l 13 Receiver-PEE= QIOHA PEEREREE AZ S 30] CHE BGP C|0|E HIAIX|IE AT MY
20i Slo|E{ MDTOH| CHEHAM = & Al £[RA&LICH PIM Join TLV2F BGP G| 0| E H| Al R route-
type2 SUSH O|O|E{ MDT2| Zo{ EE| {1t #2450 SUs HEE R X|ELIC

<#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 - 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][10.1.100.11/40 0.0.0.0 0 i
*>i[1][10.1.100.2]/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
*> [7101:2]1[1]1[32]1[10.2.2.9]1[32][232.100.1.1]/184
0.0.0.0 0 i

Processed 4 prefixes, 4 paths

<tfroot>

Egress-PE#

show bgp i pv4 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]/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, localpref 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 Tist: 10.1.100.7
PMSI: flags 0x00,

type 2

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

O|BGP E2= Z2EZ EHd R8 29| 42 8 322, mLDP P2MP LSP(P2MP mLSPoi| 5 &
ololE{ MDT)ILICH PIMO]| CHsH BGP AD7F A8t 2| ek ¢te = 2 PIM E 2|0l CHEH BGP route-
type 32 i&LICH.

Profile 13 Egress PE2} Ingress PE ZH0{l C-multicast A|2'E2&!0| 74x Q7| IHE ol route-type 7=
Q& LICH route-type 7 BGP ¥H|0|E= Z 2112 13 0|23 A PEOIM Q1T3|A PEE MSELICH

AlLtE|2 4.

Ol AlLtZ|20i A= VPN HEIAE O PIM Sparse ZE 7} Ql&LICtH
Source-PE EIE{Z stLt O|&r 9| H|7HA| PE EF2E{7} d&L|Ct.

Profile 13(Default MDT - mLDP MP2MP BGP-AD BGP C-mcast Signaling)2 A& 3t= Receiver-
PE 2t E{Z A stLt O 2| PE 2t E{7t U&LICH 2-24E BGP AD & BGP C-HE|FHAE Alad
2O| AU &LIct olz{8t PE 2t RE{= Source-PE(EI7A| PE BHRE{)0IA 2Y EEfEig sAIE £
A0{ok S22 T2 E 0 AMAsHoF TLICH

o —
PE 2tE{QLICH B24E BGP AD 2! BGP C-EHE|FHAE A|aE& 0| U&LICt. RP-PE EHRE&=
Source-PE(Z|7HA| PE 2tENHIM &7 EBfEE £4E = Qoo 22 T2 & 0L AI=SHOoF
grLiCt,
=

HEIFHAE 2t B2 AlLIE2|2 30iM 2SR X|BH, Ol= SSM(Source-Specific Multicasting) ol A 2t
Xt =8 2 QI&LICH C-signalingOl Sparse Mode(ATIFA 2 E)0|H HE[FHAE 7} AlufE £~ Q&L
C}. Ol Rendez-Vous Point(RP)7} Hi&|E! @Ixlofl (et EetE 4= Ql&LIc 2u{do]e] Al2'dd
0[] (S, G)#Ql A2, HE|FHAE ZIRE 2 AlLtZ|2 30 Mot 20| ZSFLICH ol= RP7F =417] A
O|E0| = B2 LT LICH RP7L =417| AFO|E0f| = B2 Receiver-PEE PIM EE= BGPE
Sl LT[0l (*, G) =212 ME5HR| i &LICH 2Lt RP7t Source-PE &= CHE PEO| U&=
A2 2uBolol (*, G) & (S, G) AlZ 30| U&LICH AlLtz|2 30+ 22 Zu|[el| oMol M of &f

AU +35IH HEIFHAE BB 0| Al & Ql&L]CH.

o
<
k=]
=H=

2l 28 E4A|2. 07|0l= Source-PE(Legacy-PE), RP-PE(PE2) &! Receiver-PE(PE1)7} Q=
HES|I7t LIt A& LICH.



Source
(10.2.3.10,
2321001.1)

multicast I"l

10.1.100.3

@ - < Pl overlay
Legacy-PE I </3naling

. 10.1.100.1 10.1.100 2
E, st mLDP-based MDT @
Receiver Egress-PE . RP-PE

(*.22511.1) BGP overlay
signaling

MPLS VPN Network
a7 2.

o|adA PE 2tREE (*,G)ol CHEE =12 ™M&sHoF §LICH ofH ZEEZE 2 AISEX|= HI|la
glo|¢of k2t ZAEElLICt. Egress-PE= BGPE AF&35tH, Legacy-Source-PE Bt E{= = 217[7}
UE BRO0IE PIME ASELICH M2t SR ECle YHMoR AMSE B = JU&LICH &4
7t MS S AIRHE W EXM7F eAELICH AA EBO] METF EAEX| ob&LICH

=X

AATFHESE AIESHEH RPE= PIM FHR(First Hop Router)0l A B R|AE{ THZ! S A8 B 7
A-AA-PE BHRE7F E £ U&LICH O8{™H Legacy-Source-PEE QHEO| A|I2ZR Z2EZER
M BGPE A3 K| o222 RP-PEE Legacy-Source-PEE &3l PIM(S, G) =912 & 5ok &
LICH 2L} RP-PEOE @WHEI0| A|I2 2 Z2 EZ2 FAME BGP7 Q&LICH 2t Legacy-
Source-PEE RP-PEZRE{ PIM(S, G) Join HIA|X|E $AltR| gtoe 22 AAOAMRPEL AA E
2ol ASE B = gigLICH S8 HH M HX|7t SHEIRIELICE Legacy-Source-PE 2]
OIL(Outgoing Interface List)2 H|0{ QU&LICE.

<#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

<O0ozZoOo<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

ol EME sliZdsted RP-PEZ (S, G)oil CHEt PIM = Q12 Legacy-Source-PEZ & 3H0F 5HH,
RP-PE= BGPE H| BI7{A| EtE{0ll CHEt QHHE 0| A|2E3 Z2EEZE H|& &/ gsts{oF Lict
2 AT BIZHAIZL ol 2R E FoIM 2212 MeEtE|E B2 RP-PEE Y 27 A|7t ot 2t
EHZ Z2 R¥ 7 BGP YUO|I0|E MAIX|E EL{oF FLCH

RP-PE= PIMI} BGPE 25 2H{H0| A|l2d2Io2 A28 £ QI&LICH E & 5tLto| MEie A
2 Yo w2t Z-EELICH VRFL| 2 E PIM of 2ol migration 230 QJ0o{ok BFLICt 22! 20
Lot Qe UIERIT 2 B RP-PEO| & st | za|o|MelL]Ct.

<ffroot>

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

route-policy PIM-to-BGP= 24 PE 2}*E{7| 10.1.100.3(Legacy-Source-PE)2! BA< PIM2 2H

ol A2 T2 EZE AISSHE S X|PeLIC 3 X| et ™(B|7H Al PE 2HRE{7t ot BR)
BGP7} 20| A5 2 EE 2 A ELICH W2l RP-PEE O|A| PIM 7|2t Default MDTO| A

BlIHAl A& PEO CHEH PIM(S, G) Joing & & LICH O|Xl Bll7HAl-A2-PEOIE (S, G) 50| )

&LCt.

<#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,

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,

O<NcC X -
1



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

(*, 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

RP-PE7t I{ZE U-turnstE B2 +&l7|= HE|PHAE TS =4 =
&t HEIFHAE THZ!E Lmdt E [0l T FFLct.

S

£ 1: RP-PE CIE7I aliE E2HE 2 A X EQ|0{0{| M PE EHO{EIRE
QISHAIA|R.

<ttroot>
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,

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

(#,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
nmdt one

Flags: A MI, Up: 00:03:00

Outgoing Interface List

Lndt one

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

LHR(Last Hop Router)0i| SPT-switchover7t 74 E[0{ R=X| 04F0i| 7| g10| HE|FHAE E{E
2 3% EEE S8l RP-PERZ A& MEE/LICH O3 38 EMH HE|FHAE ERfZ 0| o{EH ME &

=X & = &Lt
Source
(10.2.310,
=4 2321001.1)

multicast

10.1.100.3

o

Legacy-P

N « = R —————

10.1.100.1 Ss 10.1.100.2

g mufticast % mLDP-based MDT %

Receiver Egress-PE RP-PE
(*2251.1.1)

MPLS VPN Network
a3 3.

Egress-PEOIE (S, G) & 50| i&Lict

<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

Egress-PE7} LHRQ! B2 (S, G C}. Egress-PE7} (S, G) A EEZ|Z HEHE £ ¢
R = PE 2tREOIM BGP &4 M B2 E £ AIGHR| 2t 47| E/JLICH HE[FHAE ERfE2 O
2 3ut Zro| M ELICtH

4Lt Egress-PE7t LHRO| OfL|2} Egress-PE AtO|E Q| CE 2t *E{7} LHRY £ /U &LICt CE 2t
SE{7} AA EE|2 MEE|H Egress-PES PIM(S, G) Join2 441511 (S, G) =2 A x|gLct.

<tfroot>
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

J24Lt o] d|A PEE O 440 RPFE &35t RPF 217 C|HIO|A R B REH BlHA-AA-
PEE at&LICH.

<ffroot>
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

Egress-PE2} Legacy-Source-PE 7Hol MDT7} @12 2 2 Egress-PE= Legacy-Source-PEO| Join2
M& & 4= Q& LICEH Egress-PE= mLDP E2|Bt 535t 11 BGP L A3 ®X2|E - ELICt
Legacy-Source-PEE PIM 7|8t EE|BF 1F&6t 10 PIM T2 AS0F MMSCHE Mg 7|d5HAAI2.

JeqLt Egress-PEOE =41 QIE{H|O|A LmdtE 7}2|7|= RPF HE7}F o HE|FHAE ECf=
O RP-PEO{| A s MDTO| 04T15| =&IStE 2, HE|FHAE ERE2 £417|2 ME E|/H RPFO| &
st x| et&LICH O Ol = RPF7t RPF 1% BFE{2! Legacy-PE 2t RE{0|MH HE|FHAE EEi=E
o] AX|Z T£atst=X| &Qlst7| @lall 1738 RPF HALE £=&6t K| ot 7| W2 LICH Lmdte
PE10{= 10.1.100.30 CHEt PIM @I1%d 40| gi&LICt. Bll7AAl PEE= PIMEt Z0{ EEB Z2EEZEE A
d5t7| E0 LmdtE 7t E = 7| HE LLICHEZE DY 0).

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

show pi m vrf 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)

PE10| LmdtE =4l QIE{H0|AE ME4SH= O|R= 0|7d0| PE12| RPF topology B&0{|A{ &2 o
2o|7| ZLct.

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

end-policy

|

PE10{M RPF7} 047d5| 40| HE[FHAE EEHEO0| PE1 72| Receivero] EEE &= U&LICH
JeqLt E2fZI0| Legacy-PEMIAM PE1TH K| 7t= 7t B2 B2 E AH&5HK| et&Lct

0|2 #4324 PE1(Egress-PE)O| PIM 7|t MDT & BGPE 2HE0]| A|l2g2Ie 2 &7 Alad
2SS 5ok ELICH O] | 230|M 2 Egress-PEOIA 2 EFL|Ct

<ttroot>

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 pi mdefault

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 ipv4d 232.1.1.1

mdt default mldp ipv4 10.1.100.7
!

!

!

248 24AI. O|A| 2ll7HA| PESF o|1Ell& PE ZHod| PIM Z[|EF MDT 7}

O A
AH

LICH



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 %
:EEEEESEiV$r1 . Egress-PE RP-PE
MPLS VPN Network
a3 4.

O|ZB|A PE= SPT T2 = PIM 7|8t MDTE &3l Bll7HAl &4 PE(S, G)E &dll PIM 7] HIAIX]
E ™&ELCH OIX| Egress-PEQ| =4l QIE{H|O| AT} mdtone 2ILICH RP-PEE M O|& HE|FHAE
EfiTg 9|3 BHo{et2E BtE{7} ot ELct.

<ffroot>

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

a2|1 PE10E AAN CHEF CHS PIM RPF HE 7} QI&LILCE.

<{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
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Source
(10.2.3.10,
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10.1.100.1 ’/ 10.1.100.2
g SRCast mLDP-based MDT %
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