<oesd wyswededle IJ g6 IJiuuluu§6 gds
09z0 IOS-XR PE ws Jvowdle mVPN

lJpzogsle

lJp 95,00

SueW o3l IJpwews wyesd uvedle VPN JJdoo Idpogss (MVPN) Jdoo 1deeess Idpuwedd
cu lduywsded (PIM) i,_}"oalj 99)SE IJod Idpwgss (MDTS) IJpuwewss [Js Iduvgyé 1Jpogsssd
(MDTs) IJs w9999 w9jse lJogupess pogss Idudlb (MLDP) Lvwdle MDT 1JIigsluss
lJeuvewss IJs Iduivzys. 993JY s swpe IUluuhs [Js 9psle peldzs Idoslule pogsss
lJowlislo (MDTs) Ws 98w Idesesd wldowvwoosd. suowd o3l ldpuwows Idoyzsd V@b Jeygo
2196 )95 1Usg9d (PE) IJss suvgd Cisco IOS®-XR.

euesd waesdsdle Iduig)s IUluwlgwss

SUvS) wi9wded IJoppsy 1Jpjr9z IJs poze pogd Seduo lglho wozso wrdd (C) pugss
oo [Js Tusle pgodds pu oz Iionlunss Bs uBduw IUsde. eds uwwsd Ideeld. s@p
e9zo Ingress PE Ulglé wozso lzs gpdsle IJoe 1Jpwess po Clds uvg)é luvluuss ouvews IUs
PIM 92,6 Iuwluuss wuwows [Js LDP Bs oduw 1ds@e. s 03l pobdul Joszsd mMVPN
wuele po 09E Lz Tuwluws IJs T8,

S>Ep w9w9d9d PIM (PIM) 90,9099 mLDP.

Jl swp >80 wy9w9d9d Dual-encap J Multiprotocol Label Switching (MPLS) P2MP Traffic
Engineering (TE).

OEWEd Epdsd wopsy Idusgso |.:J£||p (GRE) IJlWe,)loss pou MDT 9o,25J LDP I3 lJoglsun
IJle,)luos po MDT gJs 289886 1o p9zo Ingress PE @9, wlglé wozso wrd§ C-Multicast
IJs Uz luwluuss Blises eds PIM 9 iz )6 Tuuluusé Blisps gJs LDP B 1J9 8o udwo.
wsupl suedd pxgd PE lJs JJ po MDTs. spdo oipsd pszole Egress PE gles o9 IUIE) pu
09€ U8 luwluwss [Us s



wundd Uesdes: W cuedd puvble IJubwds IUgl o6 1Ublo,ss (PE) po Ikl 1180
Jouiy IJuvwds 1Ugluos [Ublo,ss (VPN) Llusoésle IJigveh IJluwlpuss 1 puueoss [Js wosé
IJuvoJs 1Jgluos [Ublo,ss (PIM) [Js wpode wuiy JJuvwds 1Jgluos IJblo,ss (VPN)
Nuwogsle vzl 1J8lkses gds w9e9d9d MLDP. sgs 1830 cudss JuvwJs MVPN o9 pJb
IJogrs® 0.909 eubyé g0 luvzly Iuwluuss Blises eds PIM. 90390 w9098 IJglyé 1Jz9>86
=(BGF’) I._JI-:JQUDIE& lJodyliss (AD): 9o bl gs PIM s huwld lubble Idoguvss. 9p8 3JY: Spdy
o wese [Jogyd lsuol wlb)s 96 peldws.

seul udy ub,o gds uwsubsy Ido)zsd o3l ese o 03l o9 IUesesd IJieJ.:U wwsoel IUds seae:
o0 GRE Vs IJzje Idyssuws (pdW 1Jog s 0) IUs pdwd wgysed MDT MLDP IJlwe,)los.

ould 35 8Jsd ppdu pu w9uosIle LDP IJlve,)loss.
sequl vulb) |Js oo

* LDP w>9y, BGP AD
* LDP pog BGP AD 9 PIM C-signaling
* LDP »g BGP AD 9 BGP C-signaling

939 IJzlJs |Jia§J6‘ ould Lsu'al ooesd Juyswsdsd hwld IJIguble C.

900 w0 Wies) IJos szw suogol s Idlgeul luo gus luvegsle wusesds BGP AD. sep
IJluolyo |Js MDT IJoslole wsluubs 90999 BGP wvdd 1ol uos. B glds £50 929>
292999 BGP AD. JI 5030 IUluslys 1 MDT Jdoslole wsluulbs o999 BGP.

eds Ls elde ldpsgd PE suves sodis eds g gusle Profile=0_9 mLDP profile s_vJdJ. syuwd
lJesed pe IJ c-multicast 2,96 p,9) eJs JJI MDTs (0 8uos) 9 pebsle) po JJI Jo yug)éd
w9w9ded. > JJl o 9uos) MDTs suves Joo guddo gds [Jpsgd pe.

131 I, Egress PE §ls,l eds ouvésd wi9o9dsds duveys IJigulusse PIM 9 mLDP. Gspdoo
oS IJuvg)é IJos sop uvgw 296 019, Idoe IUpogss C puol. 9swp 3JY pu edld odssu
owsluws lehs w9zse Idpuwly IJeduus (RPF) eJs Egress PE.

131 JIy p9zo Egress PE §ls)l eds pdd 1Jeg)sd 0 W §b. Wy PE Jusuuop Wb IUs ivg)o
PIM Ws 1Jeydj 9sedds wrd§ C-Multicast eJs [Juivg)o lJpuvewss IJs PIM.

~ pdlzbs: I3l wp luwegsle IUsog Idpoule) Jui9wsded PIM: BOszo 1Jyuesd 1Us IJ pu
RP-PE 9 S-PE £, JJ po MDT IJp oo 1Js wu9e9ds]) GRE s MLDP,

ogsd wu9esdsd Idow Ideeess C
Spdu ouzsd w9wsded C-multicast oo PIM [Js BGP Iy IJgJw. 95w p 03l wodgsy Egress PE

Jizesh PIM i BGP Jo,90999d wguinss. lue Egress PE s uud luuoele lel woluwbs PIM g
BGP. spJdu lu suveded Ingress PE gsgldzo Ws pvsubsy IJe)zsd.

o3l pold wyzsd Juygwsded C-multicast. IUss wp wdgswo gds Egress PE:



<tfroot>

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
!

Sop opdso BGP Juy9e9dsd Lhuwld Wlusble 1decslzd. 11, luos o9 PIM.

lJvsubsgole

lobb) IJs Iduvdd 1. Jdesue Idlesh Ideugweése Jduvsubsyole.

10.1.100.1
Receiver Egress-PE
(10229,
23210011

SodJ 1.

[il Receiver

2 (10229
23210011

15E0|nLL

1011003

Legacy-PE

mLDP-based MDT

MPLS VPN Network

10.1.100.2

=

Ingress-PE

multicast

Source
(M10229,

232.100.1.1)



WO 030 lduwsulysyole: Jssd p9go PE Gosp 9lz> eds 1JisJ Jpgzo PE lJpuwe9ud. 03l p9zo
Jlsuved IJl pdod IJog s 0 (Luywld luvble MDT - GRE - PIM C-MCAST IJlwe,)los).

Sew 1o seess 03l lJpgzo £Js BGP IPv4 MDT wp wdssyo.

ould gds 1JisJ p9zo Receiver-PE glz> s ved pdd wg)sd puwews [Js MLDP. o030 os Jls
pJBIS 1Jog s Il oss Jizess IUdpusses IdezesJs b,l; MDT M (1. 9. 13, 12, 17),
52058 pJBIS CE s 12036 1UIpms9e, [UpzesJs byl; MDT MLDP 1Jp@ web (2. 4. 5. 14. 15),
509,058 7. Jol wop 58 p pJd IJog s 8 J P2MP TE.

p9zo PE pu Ingress o9 p9zo pj29z: SUbéd pdd IJogrs 09pd0 Idogrs IUpuwews Us
mLDP.

B zese Sle szw lu s89p oo PE o3l IUb¢ld wlehs wozse 2rds eu9) Iuslole eds JJ
PU lzojo MDT (MD'I:) lJpuwewsd |Js PIM _9|ao){6 MDT IJpeuwewsd |Js MLDP. spedy o wdyy
lzoj6 MDTs o030 o lzojo MDTs IJlWe,)loso 9lzoje MDTs Jdoslule.

Jp9z0o 9385p: &3 p9zo SuvEJ 10S: 9lJss spdu i Suved pdV IJog)sw 0 VW Eb. o3l 09 wd9sy
IJeszo IJS8>sp.

vrf definition one

rd 1:3

vpn id 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

sdjpe wdsu BGP 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
!

IJpwsobss 1.
ould p9zo PE $ssp 9les I9 19, Jpgzo Receiver-PE.

ould p9zo PE 9les I9 1de, Jpeszoe Receiver-PE IUss suvgd pd IJegrsd 1 (Luwld lushle



|Joe MDT - mLDP MP2MP PIM C-MCast).
Jl o9 luslle BGP AD i BGP C-multicast ¢ J.s IJlbJI.

od9su p9zo Receiver-PE: ovgsd pdd IJog s 1:

<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 Loopback0

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
!

!

!

route-policy rpf-for-one

set core-tree mdp-default

uuud&J y-19) |.J|o)'a,J PE rou.uda OISO

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

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

interface all enable
!

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

ndt data 232.1.2.0/24



mpls 1dp

mldp

Togging notifications
address-family ipv4

I

I

|

Sev 10 s2oss e9ze PE JJpsgd £Js pzeses eulssy BGP IPv4 MDT. Jsblod ol seddo p9zo
PE IJ8>sp.

Sew lebs wozso Ingress PE [Js JJI IJugg sy oo MDT:

<#root>

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,
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: 10.2.2.9 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

STw i SyS PE IJpes>gd PE IJB8>sp eds Joeo 1Uslzoes 9ldeyosd 1 PE gds 1Jglzoo Lmdtone
Jpzly, PIM:



<ffroot>

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 mdt one

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

"debug pim vrf one mdt data" g Js |Jp>gd pe:

Jol eps loo see buwld woe 1 (Ubzss exds PIM) 909g 2 (Uigsé @y mLDP) PIM Join TLV.
IJlsds gds pa9uo 9ldeluss gds paguo.

<#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]
mdt _type Ox1

MDT Grp lookup: Return match for grp 232.1.2.4 src 10.1.100.2 in Tocal 1list (-)
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 Ox1l, mdt_if 'mdtone', cache NULL

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

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

mdt _type 0x2

Looked up cache pe 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type O0x1 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 (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

<#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

% pdlebbs: §sp6 byd ueg 9uod PIM (TLV) os Huwlds PIM sep huwldol oy MDT
IJle,)luos6 95w luwegsleol JUlublye |Us MDT Jdoslule. 909 syuwd 29,8l pyo JJ
>9896.

Egress PE 1J9>sp:

"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: 1PIMC(L): T

S89p PE IUB8>sp wogisu PIM Join TLV:

<{froot>



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

SS9 PE 1UB>5p vyl MDT IJoslole Bs IUuopse:

<#root>
Legacy-PE#

show ip 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,
- 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 <OozZzoo<NacXxXH
1

(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

soJds Profile 1 Receiver-PE Is ol PIM Join TLV. 9JJo J MDT IJoslole [Jpuwewsé 1Js
mLDP:

<#root>
Egress-PE#

debug pi mvrf one ndt data



pim[1161]: [13] Received MDT Packet on Lmdtone (vrf:one) from 10.1.100.2, Tlen 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 0Ox2 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,



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: 00:45:20
Incoming Interface List

Lndt one

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

IJuvsoubsy 2.
ould p9zo PE @ssp 9les 19 1de, Jpgzole Receiver-PE.

ould p9zo 9lz> 19 1Je,) pu pozole PE Jpgzo Receiver-PE IJos wuvéd pJwd IJog s 9 (Luwld
lushle 1IJoe MDT - mLDP MP2MP BGP-ad PIM C-Cast).

ould BGP AD pes,b. 5Jdo JI 92> luslle BGP C-multicast.

wdosu p9zo Receiver-PE. ¢l Profile 9:

<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
|
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

!
mdt default mldp 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



Sew U szess p9zo PE JJpoed eds ezeses gulsso BGP IPv4 MDT. Jsblog ol spddo pozo
PE IU8>sp. Sew 1o szwss poeo PE JJpsed eds glisdé guslu BGP IPv4 MVPN. 9sblu g pl
Sew9s £Jso p9zo Profile 9 Egress PE.

oubdsd pu ldpsgd PE puwele wiress:

<#root>

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

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 m dp

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

mdt 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-fam |y ipv4d nvpn

vrf one
rd 1:2
address-family ipv4 unicast

redistribute connected
|

address-fam |y ipv4d nvpn

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

w90 IJi,o_, "announce-pim-join-tiv". Jl s, vd p9zo Ingress PE ,wlisd PIM Join TLV go, iao_jé
MDT IJIBe,losé: 3l wp wpdso IIdouuld IJodsdliss J BGP (AD). wagw o3l 1Jie) syuwd
e9zo Ingress PE W b wz>se BGP IPv4 mypn route-type 3. suwede p9zo Profile 9 Egress PE
wedse BGP gseww juwldo Data MDT W 3196 IJwgisu 1dedde 1Jglues wo. Jl s@9pe pozo
PE IJ9>sp vouvgsd BGP AD goldolds Jl sogde yuwldé ,ob Data MDT eo gJIJ BGP.

Sew 1w sJ9u 1Jpsgd PE o9 lelé w9zso 2yJs 0,9, C-multicast g Js JJI IJusgsw oo MDT:

<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: 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

Lmdt one

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

Szw lu sy Ingress PE [Jeglbos 1UB>se £Js J9z6 1J9lzos 9 Profile 9 PE gJ.s 1J9lzos LmDtone
Jpzly, PIM:

<#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 S5w0d 00:01:18 1 P
10.1.100.3

ndt one

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

Suwede Profile 9 Egress PE ,wlJé Data MDT Jegase BGP JJpuwllduse 3 B glisds
IJg wsle IPv4 MVPN:

<#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]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 SendTb1Ver
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 Tist: 10.1.100.7
PMSI: flags 0x00,

type 2

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

puly BGP 031 09 u9g IJpuwly 3. Jusg wd IJwy9e99sd 2 509 mLDP P2MP LSP (Data MDT
IUss ©p loblde eds P2MP mLSP LSP). Jl 92> 15¢lJ BGP route-type 3 Jis Liz,6 PIM. olo,
Jese wpdse BGP AD J PIM.

"debug pim vrf one mdt data" g Js |Jp>¢J PE:

<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 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),

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]:

one

pim[1140]:
pim[1140]:

one

pim[1140]:

[13]

[13]
[13]

[13]

36 MTU 1348)

pim[1140]:
pim[1140]:

MTU 1348)

pim[1140]:

[13]
[13]

[13]

Cache get: Found entry for 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type 0x2 in

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

2. Flush MDT Join for one on Lmdtone(10.1.100.2) 6 (Cnt:1, Reached size

2. Flush MDT Join for one (Lo0O) 10.1.100.2
2. Flush MDT Join for one on mdtone(10.1.100.2) 6 (Cnt:1, Reached size 16

2. Flush MDT Join for one (Lo0O) 10.1.100.2

Syuwd Ingress PE PIM Join TLV JJJ pu lduslole Jpuuonsé |Js PIM sldoslole 1Jpuweusé
|Js MDT IJpwewsé |Js LDP.

eJs PE [J¥sse:

"debug ip pim vrf one 232.100.1.1":

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

Suvwded Legacy PE PIM Join TLV 95850 podwl:

<tfroot>

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

SS9 PE IUB>sp vyl MDT IJoslole Bs IUuopese:

<{froot>

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,

- 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

< L0OLZoOo<NcXxXH
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

pJu IJog s 9 Receiver-PE.

"debug pim vrf one mdt data" ¢ Js Profile 9 Egress PE:

<tfroot>

pim[1161]: [13] Received MDT Packet on Lmdtone (vrf:one) from 10.1.100.2, Tlen 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 0Ox2 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

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

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



Suwede Profile 9 Receiver-PE TLV gsuope [Js PIM 9sguiso podel. Jel wgdpe Profile 9
Receiver-PE ldoslolo MDT ouwew lgwedle junlds wzase BGP Jegzo-type 3 pu IJpesgd PE.
SE> W9g puwl Huwlds wease PIM Join TLV gu9g puwly suwlds wesse BGP podldissy
sszedlo vduw Ieedsple Bspl soedd wudd 1duvers IJlusluus IUglue « MDT IJuslule.

<#root>
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] 00:02:35
<#root>

Egress-PE#

show nmrib 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

lJuvsubsy 3.

ould p9zo PE @350 9les I9 1de, Jpgzo Receiver-PE.
ould p9zo PE 9lzs 9 1de, Jpozo Receiver-PE IJss suvéd pdud IJog s 13 (luvble IJws



MDT - mLDP MP2MP BGP-ad BGP C-mCast).
o0l BGP AD pe9,b 9l,uwld luslle BGP C-multicast.

od9su p9zo Receiver-PE: pJud IJog s IUzghs wuvgsdo 13:

<#root>

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-nmul 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 aut o-di scovery m dp

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
Togging notifications
address-family ipv4
I
I
|

ouvdsd pu lUpsed PE puwzle widss:

<{froot>

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



address-family 1ipv6 unicast
!

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 LoopbackO
interface all enable

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

address-family vpnv4 unicast
!



address-fanmily ipv4 ndt

address-fanmily i pv4d nvpn

I
!
vrf one

rd 1:2

address-family ipv4 unicast

redistribute connected
I

address-fanily i pv4 nvpn

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

wI9U IJi,oJ show-pim-join-tlv. JI s,uwd e9go Ingress PE ), wlisd PIM Join TLV g, MDT

Il e,luos: 3l op wpdso BGP AD. w9y 03l IUle,. s)uwd p9zo Ingress PE B b wzsse BGP
IPv4 mvpn route-type 3. suwode pdo IJog s 13 Egress PE Router wzsse BGP gseww
uwlde Data MDT W 31,0 1o s 1desde 1Ugluos wo. Jl s @99 p9zo PE IUB8>Se wouvgsd
BGP AD gulJolds Jl segde yuwlds sub Data MDT ey ¢JIJ BGP.

Sew lghs wozso Ingress PE |Js JJI IJugg sy oo MDT:

<#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 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

Sew I SIS Ingress PE Legacy PE gJs 1Jslzeé MDTONE Jpegly, PIM. 90¢ 54& Iluo Jsuw pu
lJo2u9s 1o Y Jpdd IJogysed 13 PE gJs 9lzos LMDTONE Jel, PIM. Jig, BGP sep
luwedsleo Ul Jo 90999 Lhuwld luuble C-multicast.

"debug pim vrf one mdt data" gJs 1Jpe>¢d pe:

<#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]
mdt _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]
mdt _type 0x2

Looked up cache pe 0.0.0.0(10.2.2.9,232.100.1.1) mdt_type O0x1 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 (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 (LoO) 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 (-)

Syuwd Ingress PE PIM Join TLV JJJ pu lduslole Jpuuonsé |Js PIM sldoslole 1Jpuweusé
|Js MDT IJpwewsé |Js LDP.

"debug ip pim vrf one 232.100.1.1" e Js PE 1J9>5p:

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

Ss89p PE IUB>sp wogisw PIM Join TLV:
<#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

SS9 PE 1UB8>5p vyl MDT IJoslole Bs IUuopese:

<{froot>

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,
- 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 <OozZzoo<NacXxXH
1

(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

pJu IJog s 13 Receiver-PE:
"debug pim vrf one mdt data" eJs pJd IJeg s 13 Egress PE:

<tfroot>

pim[1161]: [13] Received MDT Packet on Lmdtone (vrf:one) from 10.1.100.2, Tlen 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[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 in one
pim[1161]: [13] MDT lookup: Return match for [mdt 1:1 1] src 10.1.100.2 in remote 1ist (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 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] 00:02:21

Suvwdpe Profile 13 Receiver-PE TLV 1U¢gluo o MDT IJpuwows IJs mLDP 9sgwis 31,6 IJog s
IUps$e J PIM Join. del wede pJd IUeg s 13 Receiver-PE Cldoslole MDT wuwoo
lovedlp Huwldé wgasse BGP Jegzo wog 3 pu IJpsgd PE. sg5 u9g puwl ouwlds wesse PIM Join
TLV 909 puwb huwlds wzase BGP podlbsso sszedlo uduw Ideedsple Osel soedd
oG 1uz)s IUluwlwes 1Jgluo o MDT IJoslole.

<#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]/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 01
*> [71[1:2][1]1[32][10.2.2.9]1[32][232.100.1.1]/184
0.0.0.0 01

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 SendTblVer
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 0xO00,

type 2

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

puly BGP 031 09 u9g IJpuwly 3. Juse wd IJws99sd 2 509 mLDP P2MP LSP (Data MDT
IUss @p loblde eds P2MP mLSP LSP). Jl s925 puwl, BGP IUose 3 Jis Lizys PIM. olbl Jgse
opdse BGP AD J PIM.

ould lsuol puwh-lduse 7 Jio Luwld lushle C-multicast sJso B> lJouigsd wso pdud
lJogrswd 13 pgiz PE 9038J PE. sop huwld cedse BGP 1Juge 7 pu pdod IJog ) sed 13 egress
pe |Js ps¢d PE.

lJuvsobss 4.

ould 9008 PIM Idpoule, Bs yusld yvwds VPN B o3l Iduwsolyss.
ould p9zo PE §3sp 9lgs I9 19, Jpgzo Source-PE.

ould p9zo PE 9lzs 9 1de, Jpegzo Receiver-PE IJss suvéd pdud IJog s 13 (luvble IJws
MDT - mLDP MP2MP BGP-ad BGP C-mCast). ould BGP AD o9,k ), wld luulyle BGP C-
multicast. ¢ 1b,l Jige WWSUESU o odsy p9zole PE o030 $1s,06 gJs luvo9eld 2)3J6 p)9)
IJoslole puluing eo 1Jeuos,-PE - 0920 PE 1UBsspe - Bluel czulz lsuol [Js wuvésd pdd
lJogrsw 0.

RP-PE o9 p9z0 PE suivéd pJd 1Jogrsd 13 (Luwld luvhle IJwe MDT 1JIde,los - mLDP
MP2MP BGP-ad BGP C-mcast). ould BGP AD pu9,b 91y uwld lulyle BGP C-multicast. ¢ lo)|
Jive yuszolz pszo RP-PE s lu sdso Gyl eds luveduld 2596 pi9) Iduslole polui,é po
IJpu23,-PE - p9zo PE IJ @35 - Blouo szolz lsuol IJs wuvgsd pdd IJog s 0.

op w9gso Ided Idpwess Vs Iduwsubsy 3¢ 9dIJu 95 sgpd 03l V¥ JJwo IJpogss pead
lJeue, (SSM). 131 Ul bhuwld IJlgsble C o9 9,08 pod) 8 B9 sV oo IJpogss. spdy
io SEwped 3JY gds pysoe u9bé Rendez-VOUS (u9bé v 9bs lUge9d su wgd). Bl dlvw
IJlubble 1Je9z9r6 WS IJoguvsse V8b (S G): Vewssd uwsepd wizse ldow [dpogss Jel Bs



lJuvsulysy 3. seaw 03l 31 Iy RP 092931 WS p9de Jpuwede. 131 Jly RP W !o_9L§(<:_
lJeveoded: WJo syuwd Receiver-PE (*. G) Join in Overlay. ol w9l wlos PIM I9 BGP. |31 Jlg
RP 09295 £Js s 2lJ B pu02,-PE. I9 g, PE: Buusdsu ould usble (% G) 9(S. G) Bs
lJoguso. 9> sVUbd wozse Idoe Idpwess BBl op 3dY pe IUodsse Jel bs Idgwsuolysy 3.

lobool 1Us IJuvdd 2. 909 S&Hup Lvwds pg puos-PE (Legacy-PE) s RP-PE (PE2) 9 Receiver-

PE (PE1).
= | Source
(102,310,
=¥ 2321001.1)
§
=
=
1011003
Legacy-PE e signaling
10.1.100.1 10.1.100.2
@, S == mLDP-based MDT &
Receiver Egress-PE = 3 RP-PE

(*.225.1.1.1) BGP overlay
signaling

MPLS VPN Network

SodJ 2.

weolz pozele Egress PE |Us Luwld Idlugoele [ds (7G). ssope wrass Idossesdsd Idss

WS Ede3ue w9luwbs IJedssu. yusuweese Egress-PE «)9099d9d BGP. 9uus 990 p9z0
Legacy-source-PE ol wogsle PIM 31 Jly dsso zolj luwedold lsuol. seldolds gvswp IUIUL1H6
IJs 1duiz)é 1deuie,ds eds luel 2826, gwadss ould puivdJs guspl swal lJpuos) B
IJbuwld: Jo see ldluvhé 1Js vg)s 1deuos).

I o6

o lu sual 1dpuos) Bs Idbuwld: suwoded RP 2ip Idouwzsd pu psee IUgkss IUlsds
(FHR) J PIM. (65> 590 03l 09 pzo Legacy-Source-PE oul. s uszolz RP-PE wgs 3J9 [Js LuwlJ
PIM (S. G) JJluueple |Js Legacy-Source-PE. o bl Jiy Legacy-Source-PE JI s_uéJ BGP
Jo9esdsd huwld lubble ogubss. 9pe 39 szoss RP-PE gds w)y909dsd BGP 1Uss wp
odyswo Juy9weded hiuwld IJluuble 1Jpwslgd. J3JdY. Jou sedds Legacy-Source-PE iv.\.l
ounldé logoele IJs PIM (S: G) pu RP-PE g ldelds Jl sedu IUIguhé [Js uvgys [deues) po
lJeuos) IJs RP. wpe wedsd lJlgsls Os eoedd lJowesd. uwvodsy $lisps [Jglgoesd U ol>,06
(OIL) gJs Legacy-source-PE wl,¢e:

<#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

<O0ozZoo<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

sdluadlz 03l sdjpd 1 s yuwd RP-PE LoJs PIM J (S. G) |J.s Legacy-Source-PE. wsopl Szss
RP-PE gJs wpdso BGP Joy9e93d9d buwld lubhle eolde Jdeszole &8, 1J8rsp6. 13l les
P23y & IJloc,ue 8JW p9zo 5 B28p Bewdsd seulz RP-PE IJs Liuwld suwlds cease
BGP pu wag Idpuwh 7 [Us 1pszo £, IJBssp 03l

SpIdu o sywegse RP-PE JJl oo PIM 9 BGP Jluuble oguings. 9u9d sop wrass léosh s
e 1JEgshsu pu dld yvsluws Idpuwl). lue ceolz o sodds Idesesd lp) wee puvele wéss
PIM J IJ VRF. UlJogwewd JJubwds 1Jesoes W Iduuvdd 2. 03l 09 IJodssy Idpbdse gds
RP-PE:

<#root>

router pim
vrf one
address-family ipv4

rpf topol ogy route-policy rpf-for-one
mdt c-nulticast-routing bgp



m gration route-policy PlIMto-BGP

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-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 ipvd4 232.1.1.1
nmdt default mdp ipv4 10.1.100.7

S woe lJeuwl) PIM-to-BGP Ioo I3l Il p9zo PE IJog s> 09 10.1.100.3 (Legacy-Source-PE):.
Vedsd lgweesle PIM Joy90999d bhuwld luvble peslgd. 99sel e313Jd (Jeseo PE €,
1UB>Sp): Sep luwegsle BGP Jo,90999d huwld IJlushle 1Jpeslzd. J3Jd. syuvd RP-PE 1JlG
PIM (s. g) luuoplpe |Js Legacy-source-PE g Js MDT IJlV e, )luos Idpuwews IJs PIM. szess PE
lJpeuo) 1Jgsse Il gds 1UIs¢l (S G):

<ttroot>



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

sedu o suweds IJeuwodud e Idue Idpcess 131 Slp RP-PE U wog)lu IJzse: luo ses»
OISO e UVC; U,o&&.).) Urouuo\_]pé PU MDT |Js ue)o LMDT.

~ odlzbs: 0288 ppl 131 G p9z0 RP-PE 380 psjé wzod PE eds 3JI 1Juble 1wl gus
ldesolee.

<tfroot>
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,



II

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

no matter if soJds 1Jigs) zued puvele wésss (LHR) SPT switchover s udJ 19 JI. |J multicast
2 Jo PI9) SUNLL) o sdsw buwdo gu) I §@I{d Jvzoe wglo I RP-PE. ubyo Ws Gudd 3. in
order to ,lse Jsw IJ multicast 2,6 0,9, sI9o huwde.

Source
(10.2.310,
= 232100.1.1)

| 1
72} 1
o 1
2 I
=3 1
= !
i
10.1.100.3 |
1
i
1
Legacy-PE
i
- 10.1.100.1 Ss 1011002
L, Cmiicast] Gy mLDP-based MDT
L R S ———— S R —
Receiver Egress-PE RP-PE

(*2251.1.1)

MPLS VPN Network

SodJ 3.



Jsuv J Egress-PE (S: G) [»¢lJ:

<{froot>
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

I31 Iy, Egress-PE o9 LHR. BJu szess £ds 1beld (S. G). IJuwwy o egress-pe suwelbse JI
$29Jd IJs I (S: G) pogdi v 09 Jp suwedp BGP o0, wub b)sd pu PE puuzle wioss. cup
lel>6 w90 U6 09y Idoe Idpoess Jel o9 Ideld B Iduvdd 3.

9p& 3JIi pu ldppdu o Jl SJ9y Egress-PE o9 LHR. 9JJy p9zo CE s p99e Egress-PE o9
LHR. |3l Jly p9zo CE o3l 599 wldwzasd IJs 1duivz)o IJpuos) Bl egress-pe yusuwodpe PIM
(S G) JJluuoplp sovwse IJE (S G).

<{froot>
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

9JJo: wsd9p Egress-PE IlIu wlebs wozso ldeuwh IJeduws (RPF) [Uss 1deuo) slde s, eds
lJe9zo legacy-source-PE Jgzl, lglsé wozso IJpuwl) g duus (RPF):

<#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

ulbyl Jgse 929> MDT wsu Egress-PE g Legacy-source-PE. JI spdo J Egress-PE |, wld hoolb
|Js Legacy-source-PE. w3, Iy, Egress-PE s@9, woule Iuvzl, mMLDP B @b 95890 whuwlJ
lusble gpsd BGP. w3, Iy Legacy-Source-PE s 89, woule IJiguzh IJpuwawsé |Us PIM B @b
9889 wbuwld luvble gpdle PIM B $lb.

908 3JJ. Lpl Iy Egress-PE szu9s £Js pedsple RPF wuis, 1Js 1J9lzos 1sl)36 LMDT gy
I )9, 1o Ipogss wuod wes IJs MDT pu RP-PE. Ouusee lghé wozse ds pi9) 1w
IJecess Ids Ideuwedod sdo ovd B¢ lebs wozse ldpuwly IJeduws (RPF). IJuvew o9 1y



lehs wozso IJpuwly IJeduws (RPF) Ul o89p w200 uobe Jlghs wozse ldpunl Ided s
(RPF) JJozdd pu ol Bl Jloe 2098 p9) 1w Idpoess ouod wldBed pu pozo RPF Ipzls,
10.1.100.3. 909 Legacy-PE. Jlzb 30 929> welo, PIM J 10.1.100.3 ¢ Js PE1 g Js LMDT. Jig
Legacy-PE Jl spJdu 1u szoss eJs LMDT Jive suvgd PIM B 6l Jo 90999 Livg)é Tuwlus
(pJS oeys8 O):

<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)

IJovow 9le Jposl, PE1 J LMDT Jglzos 91536 09 1o 030 o5 IJpgdsple 1J9l)56 pu U, pglolo
lelsé wozso Idpuwhy IJgduws (RPF) eds PET:

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

!

I3l o lelss oz Ieusly Ieduws (RPF) JI ol esldis eds PET. Sspdo psuiss Jopds
229 Wt 1pegs 1U9uosd 1ds Weuwedud 80 PET. 9o JI oigs 236 1pus) iGuos pusb
Legacy-PE |Js PE1 B IJGJw.

IJzJ

odluodlz 03l sgo wdssu Egress-PE (PE1) JLuwld luvble |Js MDT IJpuwews |Js PIM 9 BGP
Jluvble oguvso lsuoal. 03l euvdsd U298 eJs Idpérz-pe Vs oo IJzlJs:

<#root>



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
!

ndt default ipvd 232.1.1.1
mdt default mldp ipv4 10.1.100.7
!

ok 1Js duudd 4. S92 IJlu MDT Glise eJs PIM Lo Legacy-PE g Egress-PE.



g

Source
(10.2.3.10,
232.100.1.1)

multicast I

10.1.100.3

Legacy-PE

- 10.1.100.1 1011002
EE-! L % mLDP-based MDT %
Receiver Egress-PE RP-PE
(*2251.1.1)
MPLS VPN Network
udd 4.

Syuwd Egress-PE wlisd PIM Join g, MDT IJpwewssd IJs PIM ug9 Legacy-source-PE J (S.
G) &> we9sd SPT. IUglzos 1Uglyss eds Egress-PE os 1Jlu puopws. Jp se> RP-PE p9z0 p9zo

<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

szes PE1 gdss pedsple lehs wozso Ideuwly Idedums (RPF) Jdouss IJIuuluuss (PIM) oo
Jdeuos):

<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]

vi a ndt one

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

903l sgus I 296 1Jey9) 1Jlo 0w 8 poluiyé po Legacy-Source-PE |Js Egress-PE WO
IJuibods Il pwluwss gu) IJdpusso, Idpdous ldpuwows [Js PIM. 1ub, 1Jusdd 5.



Source
(10.2.3.10,
232.100.1.1)

m uticast I.H'

10.1.100.3

e

Legacy-PE
L
td
4

1011001 ’," 10.1.100.2
g SRCast mLDP-based MDT %
[ DY P ———
Receiver Egress-PE RP-PE
(*2251.1.1)
MPLS VPN Network

uvdd 5.
NKTIS

Szw o sdsw JIJ pgzole PE g, IJ§2508: 9lJws 0§ pozolw Receiver-PE l9 RP-PE. IJoJssy
lJe929> Jeszsd woswsdsdle 1duveyd Idluwlgwsd seszsd wogwsdsdle buwld IUluuble C.

wJl po 3JdYe sYdyu Ided IJowssd o9 Uoid{p() &30 239¢ weysd SPT. 9JJy wes 3Jd @ JI
SY90 w9zso s o9 Idwe Idpoes e 18uo) punh Os Y IJuvods.
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