mVPNe 5 & AA 4l H|o|E MDT

£ MDT2| oM HFLIE
=

GlO[E{ MDTE AtE8t o{MdM HFHLIE

ol ZEMoME Y & A2 L Cf|0|E{ MDT(Multicast Distribution Tree)7t 4= mVPN(Multicast
Virtual Provider Network)0l CH&ll A= &FL|C}. Cisco IOS®2| 0= S22 HAH5H7| 2l AFHSE L

Ct.

|

mVPN M|H2| &AAT} 27H9| PE(Ingress Provider Edge) 2t E{0] T & (dual-homed)E 23 274
9| Ingress PE 2FE{7} 1742|(S,G)0d| CHEF EEH=l2 MPLS(Multiprotocol Label Switching) 22+
ER2 25 MEE = A&LICHHE E04, 0|24 PE 2FE{7F 270 ! ZF RPF(Reverse Path
Forwarding)7t CtE& Q84 PE 2t RE0| /= A< Ol X7t &g = U&LICHS Ingress PE
B2t E{7t 25 Default MDTE Z T 32 o{dM H7{LIEO| ZSE|T 3 Ingress PE7} 044
HAHLIEE S5t CHE StLte £ AE|2 2 §F Ingress PE7F TZ4(C-)(S,G)2 MDTZ #Hl& ™ME
§tH Eluich.aedLt o™ O|R 2 E 0{-dM HIF{LIEO| Default MDTOH|AM AR EIX| 2t B2 F
Ingress PE 2t *E{7} C-(S,G) HE|FHAE E2{ZEE Al 5= StLtC| Data-MDTE & 5H7| Al&He
£ U&LICLEBHE2 ¢ Oldf 7[& MDTOH| AX| 211 C|O|Ef MDTOH| A= Ingress PE EtE{ 7 &2
= MDT/E'E QIE{H|0|A 9| C-(S,G) EEfEHE = 4&I6tX| et&LICHO|Z @Il X|&Hel 5= EEiE
O CtR2AEZ0| g = JU&LICHO| EAM0M= o] EXlle| AR S HBELICE.

7|8 MDTL| o{dM HIF{LIF

O| MMO| MEE= F0o{ ER| Z2EZ0 2AH10] Z|& MDTH CH5H trueE R XIFFLICH MEAEH 304
EZ| Z2 EZ2 PIM(Protocol Independent Multicast) /LIC}.

MO

Cisco I0SE= O Ao]] At E|X|BH AZE 2 E LI 2 Cisco I0S-XR| & L35t AH MEE LICHALS &
D2 E HWE|FHAE O E 2 SSM(Source Specific Multicast) & &/LIC}.

32! 1. Dual-Homed-Source-1. 279 Ingress PE 2t E{(PE1 & PE2)2t 27H9| Egress PE 2+ E
(PE3 I PE4)7} QI&LICH AA = CE10] 9/20 IP A7+ 10.100.1.6. CE12 PE1 & PE201| £
& (dual-homed) I L|C}.



ELER IR |

1030016

Receser for
(51,5

SE#?551 <5 01904 3
Receiver for
(51,05
T8 FY & LA
2 E PE 2t E{Q| 741|122 0|M(RD(Route Distinguisher)2 PE 2t EI0M CHE =+ 9/8)2 O3
- Zr&Lch

vrf definition one
rd 1:1
!
address-fam ly ipv4
mdt default 232.10.10. 10
route-target export 1:1
route-target inport 1:1
exit-address-famly

|

= Ingress PE B} 2E{7} 25 HE|IFHAE AE2/(10.100.1.6,232.1.1.1)2 7|2 MDTZ ™M s T =
sted™ = CF o|2dA PEOIA Joing 2Hotof & L|CH 2! 1. Dual-Homed-Source-12| Eiixlg
ATEAMAR. 7|[2Mo 2 ofX| 39| 2 & H|E0| 85t Fo{ 39 2 E HIQOI S U5t
PE32 PE10{ RPFE, PE4= PE20] RPFE X&8HLICH10.100.1.6,232.1.1.1). & RPF 25 7+&
7177t Q1aBlA PEO| AAEILICH Ol 32 CIS S &EQlghLct.

PE3#show i p rpf vrf one 10.100.1.6
RPF i nformation for ? (10.100.1.6)
RPF interface: TunnelO
RPF nei ghbor: ? (10.100.1.1)
RPF rout e/ mask: 10.100.1.6/32
RPF type: unicast (bgp 1)
Doi ng di stance-preferred | ookups across tables
BGP originator: 10.100.1.1
RPF topol ogy: ipv4 nmulticast base, originated fromipv4 unicast base

PE30{= PE10{ CHEF RPF7F Q& LICt.

PE4#show ip rpf vrf one 10.100.1.6
RPF i nformation for ? (10.100. 1. 6)



RPF interface: Tunnel O

RPF nei ghbor: ? (10.100. 1. 2)

RPF route/ mask: 10.100.1.6/32

RPF type: unicast (bgp 1)

Doi ng di stance-preferred | ookups across tables

BGP originator: 10.100.1.2

RPF t opol ogy: ipv4 multicast base, originated fromipv4 unicast base

PE40{= PE20| CHEF RPF7} QI&LICtH PE3O| RPF Q1% I:-||2||'0|/\§ PE12 MESHE=E O|RE
VRF(Virtual Routing/Forwarding) 10A1 10.100.1.6/322 2 &3dt= FLIFHAE BE7t PE12 S5l
7 MEstr| ElL|Ch PE3R AXMZ PE1Z PE2 25 0{A 10.100.1.6/32 B2 & +4lgfLICH.
BGP(Border Gateway Protocol) ZE2EEZ0| 2 E 7|E2 SYUELICH 40| BAZ AHA dTNZES
Z| 40| 2 A L E|E0| SUELICEH BGP next-hop 401 CHEH HIE S A|Ql5t.

PE3#show bgp vpnv4 unicast vrf one 10.100.1.6/32
BGP routing table entry for 1:3:10.100.1.6/32, version 333
Paths: (2 available, best #1, table one)
Advertised to update-groups:
21
Refresh Epoch 1
Local, inported path from 1:1:10.100.1.6/32 (global)
10.100.1.1 (netric 11) (via default) from 10.100.1.5 (10.100.1.5)
Oigin inconplete, netric 11, |ocal pref 100, valid, internal, best
Ext ended Community: RT:1:1 OSPF DOVAI N | D: 0x0005: 0x000000640200
OSPF RT:0.0.0.0:2: 0 OSPF ROUTER |1 D:10.2.4.1: 0
Oiginator: 10.100.1.1, Custer list: 10.100.1.5
Connector Attribute: count=1
type 1 len 12 value 1:1:10.100.1.1
npl s | abel s in/out nol abel /32
rx pathid: 0, tx pathid: 0xO
Refresh Epoch 1
Local, inported path from 1:2:10.100.1.6/32 (global)
10.100.1.2 (netric 21) (via default) from 10.100.1.5 (10.100.1.5)
Oigin inconplete, netric 11, |ocal pref 100, valid, internal
Ext ended Community: RT:1:1 OSPF DOVAI N | D: 0x0005: 0x000000640200
OSPF RT:0.0.0.0:2: 0 OSPF ROUTER |1 D:10.2.2.2: 0
Oiginator: 10.100.1.2, Custer list: 10.100.1.5
Connector Attribute: count=1
type 1 len 12 value 1:2:10.100.1.2
npl s | abel s in/out nol abel /29
rx pathid: 0, tx pathid: 0O

PE4#show bgp vpnv4 unicast vrf one 10.100.1.6/32
BGP routing table entry for 1:4:10.100.1.6/32, version 1050
Paths: (2 available, best #2, table one)
Advertised to update-groups:
2
Refresh Epoch 1
Local, inported path from 1:1:10.100.1.6/32 (global)
10.100.1.1 (netric 21) (via default) from 10.100.1.5 (10.100.1.5)
Oigin inconplete, netric 11, |ocal pref 100, valid, internal
Ext ended Community: RT:1:1 OSPF DOVAI N | D: 0x0005: 0x000000640200
OSPF RT:0.0.0.0:2: 0 OSPF ROUTER |1 D:10.2.4.1: 0
Oiginator: 10.100.1.1, Custer list: 10.100.1.5
Connector Attribute: count=1
type 1 len 12 value 1:1:10.100.1.1
npl s | abel s in/out nol abel /32
rx pathid: 0, tx pathid: 0O
Refresh Epoch 1
Local, inported path from 1:2:10.100.1.6/32 (global)
10.100.1.2 (netric 11) (via default) from 10.100.1.5 (10.100.1.5)
Oigin inconplete, netric 11, |ocal pref 100, valid, internal, best



Ext ended Cormmunity: RT:1:1 OSPF DOVAI N | D: 0x0005: 0x000000640200
OSPF RT:0.0.0.0:2: 0 OSPF ROUTER | D: 10.2.2.2: 0
Originator: 10.100.1.2, Cluster list: 10.100.1.5
Connector Attribute: count=1
type 1 len 12 value 1:2:10.100.1.2
mpl s | abel s in/out nol abel /29
rx pathid: 0, tx pathid: 0xO

PE30IAM MEHSHE Z|&f o] B2 &= PE20] CHEF IGP(Interior Gateway Protocol) H|&(11)2} IGP HIE
(21)0| 7+& 27| 20l PE1MIAM 05l B2 LICH PE42| A< 0| Z2&= BtCHE EAIE LICH
EZEX|of 2™ PE3NM PE17HX| &2 StLEEH Q1T PE30I| A PE27HR| &2 270LICt 28
213 9| IGP H|&0| S22 PE32 PE12| B2 E 7+& & MEAEL|CY

(10.100.1.6,232.1.1.1)0| CHEF MRIB(Multicast Routing Information Base)&= O} =] HE|FHAE EEH
Z|o| gi= 42 PE1 2 PE20I A ChZ ot 20| E A LICH

PEl1#show ip nroute vrf one 232.1.1.1 10.100.1.6
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 NMSDP Advertisenent,
- URD, | - Received Source Specific Host Report,
- Milticast Tunnel, z - MDT-data group sender,
Joi ned MDT-data group, y - Sending to MDT-data group,
- Received BGP CMoute, g - Sent BGP C Moute,
- Received BGP Shared-Tree Prune, n - BG? C Moute suppressed,
- Received BGP S-A Route, q - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIMJoins on route,
X - VXLAN group
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptinme/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

<OZO<NCXHr

(10.100.1.6, 232.1.1.1), 00:00:12/00:03:17, flags: sT
Incom ng interface: Ethernet0/0, RPF nbr 10.2.1.6
Qutgoing interface list:

Tunnel 0, Forward/ Sparse, 00:00:12/00:03: 17

PE2#show ip nroute vrf one 232.1.1.1 10.100.1.6
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 NMSDP Advertisenent,
- URD, | - Received Source Specific Host Report,
- Milticast Tunnel, z - MDT-data group sender,
Joi ned MDT-data group, y - Sending to MDT-data group,
- Received BGP CMoute, g - Sent BGP C Moute,
- Received BGP Shared-Tree Prune, n - BG? C Moute suppressed,
- Received BGP S-A Route, q - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIMJoins on route,
X - VXLAN group
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptinme/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

<OZO<NCXHr

(10.100.1.6, 232.1.1.1), 00:00:47/00:02:55, flags: sT
Incom ng interface: Ethernetl/0, RPF nbr 10.2.2.6
Qutgoing interface list:

Tunnel 0, Forward/ Sparse, 00: 00:47/00: 02: 55



PE1 2 PE2 25 (10.100.1.6,232.1.1.1)0{ CHEF PIM = Q12 gt Qt&LICH Tunnel0 QIE{HO|AE F
Bt RE{o| HE|FHAE &S0 CHEt OIL(Outgoing Interface List)0ll Q4 & LICtH

HE|FHAE E{Z0] (10.100.1.6,232.1.1.1)0l CH3H 2 E|7| AIZHEFLICE "Debug ip pim vrf one
232.1.1.1" & "debug ip mrouting vrf one 232.1.1.1"2 HE|FH{AE EB|=0| F Ingress PE 2+ <E
9| TunnelO(OIL)0l| == 5t ofdM HI7{LIZ O] A& ES 2Eo{ELICt

PE1

PIM1): Send v2 Assert on Tunnel O for 232.1.1.1, source 10.100.1.6, netric [110/11]
PIM1): Assert metric to source 10.100.1.6 is [110/11]

MRT(1): not RPF interface, source address 10.100.1.6, group address 232.1.1.1
PIM1): Received v2 Assert on Tunnel O from 10.100.1.2

PIM1): Assert nmetric to source 10.100.1.6 is [110/11]

PIM1): We lose, our netric [110/11]

PIM1): Prune Tunnel 0/232.10.10.10 from (10.100.1.6/32, 232.1.1.1)

MRT(1): Delete Tunnel 0/232.10.10.10 fromthe olist of (10.100.1.6, 232.1.1.1)
MRT(1): Reset the PIMinterest flag for (10.100.1.6, 232.1.1.1)

MRT(1): set min nmu for (10.100.1.6, 232.1.1.1) 1500->18010 - del eted

PIM1): Received v2 Join/Prune on Tunnel 0 from 10.100.1.3, not to us

PIM1): Join-list: (10.100.1.6/32, 232.1.1.1), S-bit set

PE2

PIM1): Received v2 Assert on Tunnel O from 10.100.1.1

PIM1): Assert metric to source 10.100.1.6 is [110/11]

PIM1): W win, our nmetric [110/11]

PIM1): (10.100.1.6/32, 232.1.1.1) oif Tunnel O in Forward state

PIM1): Send v2 Assert on Tunnel O for 232.1.1.1, source 10.100.1.6, netric [110/11]

PIM1): Assert metric to source 10.100.1.6 is [110/11]

PIM1): Received v2 Join/Prune on Tunnel 0 from 10.100.1.3, to us

PIM1): Join-list: (10.100.1.6/32, 232.1.1.1), S-bit set

PIM1): Update Tunnel 0/10.100.1.3 to (10.100.1.6, 232.1.1.1), Forward state, by PIM SG Join

HEZ L HE|7F &4 10.100.1.601 CHEF F 2t RE{2t SLUY 2 o{dM SXHE 2Est7| 2lsh
Efo|E 80|77} /& LICHEFO[EE]|0[Z{= Tunnel0(Z7|2 MDT)M|A PIM @17 ClHIo|A 9| 7t =
2 IP FAQLICH o]l B¢ PE2RJLICH

PEl#show i p pi mvrf one nei ghbor

PI M Nei ghbor Tabl e

Mode: B - Bidir Capable, DR - Designated Router, N - Default DR Priority,
P - Proxy Capable, S - State Refresh Capable, G - Genl D Capabl e,
L - DR Load-bal anci ng Capabl e

Nei ghbor Interface Upti me/ Expires Ver DR

Addr ess Pri o/ Mode
10.100.1.4 Tunnel 0 06:27:57/00: 01: 29 v2 1/ DRSPG
10.100.1.3 Tunnel 0 06: 28: 56/ 00: 01: 24 v2

1/ SPG
10.100.1.2 Tunnel O 06: 29: 00/ 00: 01: 41 v2 1/ SPG

PEl#show i p pimvrf one interface

Addr ess Interface Ver/ Nbr Query DR DR

Mode Count Intvl Prior
10.2.1.1 Et hernet 0/ 0 v2/ S 0 30 1 10.2.1.1
10.2.4.1 Et hernet 1/ 0 v2/ S 0 30 1 10.2.4.1
10.100.1.1 Lspvifl v2/ S 0 30 1 10.100.1.1
10.100.1.1 Tunnel 0 v2/ S 3 30 1 10.100.1.4

PE12 o{dM [{E 0l HE|FHAE &= 2| OILMIM Tunnelo2 XM7Y &LICH.OILO| H|o{ /Ie=



HE|IFHAE T =0| HelE Lo

PEl#show ip nroute vrf one 232.1.1.1 10.100.1.6
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, C - Connected,

L Local, P - Pruned, R- RP-bit set, F - Register flag,

T - SPT-bit set, J - Join SPT, M- MSDP created entry, E - Extranet,
X - Proxy Join Tinmer Running, A - Candidate for MSDP Advertisenent,
U- URD, | - Received Source Specific Host Report,

Z - Miulticast Tunnel, z - MDT-data group sender,

Y - Joined MDT-data group, y - Sending to MDT-data group,

G - Received BGP CMoute, g - Sent BGP CMoute,

N - Received BGP Shared-Tree Prune, n - BGP C- M oute suppressed,

Q - Received BGP S-A Route, g - Sent BGP S-A Route,

V - RD & Vector, v - Vector, p - PIMJoins on route,

X - VXLAN group
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptine/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

(10.100.1.6, 232.1.1.1), 00:17:24/00:00:01, flags: sPT
Incom ng interface: Ethernet0/0, RPF nbr 10.2.1.6
Qutgoing interface list: Null

PE2E= 0{dM &X0|2 2 QIE{H O|A Tunnel0od| A-flag7t A& E[o{ QU &LICH.

PE2#show ip nroute vrf one 232.1.1.1 10.100.1.6
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 NMSDP Advertisenent,
- URD, | - Received Source Specific Host Report,
- Milticast Tunnel, z - MDT-data group sender,
Joi ned MDT-data group, y - Sending to MDT-data group,
- Received BGP CMoute, g - Sent BGP C Moute,
- Received BGP Shared-Tree Prune, n - BG? C Moute suppressed,
- Received BGP S-A Route, q - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIMJoins on route,
X - VXLAN group
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptinme/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

<OZO<NCXHr

(10.100.1.6, 232.1.1.1), 00:17:20/00:02:54, flags: sT
Incom ng interface: Ethernetl/0, RPF nbr 10.2.2.6
Qutgoing interface list:

Tunnel 0, Forward/ Sparse, 00:17:20/00:02: 54, A

PE2= 044 EtO|H7t BF=E E|7| HEE Z0i Tunnelo(Z7[& MDT)0|AM F7|2o2 o{dME ME
LICt.ol2det PE2E oM SAtIt ElLICH

PE2#
PIM1): Send v2 Assert on Tunnel O for 232.1.1.1, source 10.100.1.6, netric [110/11]
PIM1): Assert metric to source 10.100.1.6 is [110/11]

a8

oMM HAHLIES OILe| E'd QIEH|0|A L RS LICHIngress PE 2tE{7} OILOY Q 4
Bl OIE{T| 0| A0l A C-(S,G) HEIFHAE EHZIS 4 AlEf [ Default MDTE S5 0{AdA0| m#

L >



Lot

Clo|Ef MDT& A&t oidd HFHLE

ClO|Ef MDT7t A EI CHE 9| ZHR, C-(S,6) E2fZ2 3% $0f 7|2 MDTO|M Cl|o|E{ MDTZ
HE|Z 2 oMM HFHLIE2 045] 7|2 MDTHMH AlRMEL|CH O™ CHS oo MHEsH Aot S
gt Yo g LIct HEIFHAE K| VRFE E'" CIE{H O|A & dtLtek Rl&gL|CH 7|2 MDT &
2 & dlo|e MDTE& 5tLte| Bl QIE{H|O| AR AFEELICE O] B QIEH|O|A = QOB A PE 2}
LE{9| OILOIM EL& 0|24 PE 2t RE{2| RPF QIE{T|0|A 2 AHRELICE.

g<of et Cllo|ef MDT7t &lE & 27| Tof| ofdM HALIEO| EE[HEIX| g2 &= /U&LIct
& Ch= C-(S,G) HE|FHAE Eff= 0| 21a2l|A PE 2tE PE1 & PE2 250l AM Cl|O|E{ MDTO{| A
MY E|7| ARHE = QI&LICH 0] B2 MPLS 201 HEL 3 MA M T 55 C-(S,G) HEIFHA
E Ep{EOo| Y4E = U&LICHO|E YX|5H7| Il ol &R M2 CtE0t Z 0| FHEIRIELICH
JIngress PE 2t E{0{| A CtE Ingress PE 2t *E{7t PE 2t*E{7t Ingress PE 2t E{0|7| = & Data
MDTE 2 EE A2 Y Data MDTOl| ZQRIFLICHME MO 2 0|a8|A PE 2t RE(CHRAER
AZ|7t U= B E)EF CIlO|Ef MDTOH| ZQIEHLIC}.Ingress PE 2t E{= CHE Ingress PE 2+ E40f|
M Y E 5 Data MDTH| A ZE|22 OILK| /U= Ei'd AEH 0|20 MH HEFHAE EREIS 45}
£ Ingress PE 2t E 2 0|0{X[2 2 o{dM HI7{LIE S E2|7{5t09 Ingress PE 2t RE{ & 5Lt 2
O|0{X|2 2 C-(S,G) HE|FHAE EEHEE Data MDT(E'd AFHR)E MESIE W2 SX|Stn CHE
Ingress PE(Winner)= A& PEE HA|X|E ©EE = JU&LICH C-(S,G) HE|FHAE ECfE E OO
E{ MDTE HE Lt

CtZ oo M= Ingress PE 2+ E{ PE1 & PE27} Default MDTHIA MZ C-(S,G) HEIFHAE Ef
Zlg BX| 23t 7PggiL|ct EBE 2 Default MDTOf| EF 30t Qlomd, F o HIEXHF o LA
I EZiE £40| US B2 olzfet EXM7L 2dlE = JUS S olsliste "2 o{&X| &Lt

ClO|E{ MDTL| Zdx|22|o|M0o| 2 E PE 2tRE{0| FI7HEILICHEE PE 2HRE{Q| 741|180l
(RD= PE 2tREO|M CHE = JUZ)2 Ctat 2 &Lct

vrf definition one
rd 1:1
!
address-fam |y ipv4
mdt default 232.10.10. 10
ndt data 232.11.11.0 0.0.0.0
route-target export 1:1
route-target inport 1:1

exit-address-famly
1

PE1 & PE20IA 24 0| ECHEIE & QI5HH C-(S,G) & =0| MM ELICESF Ingress PE BHRE 25
C-(S,G) HE|FHAE EB{EE 7|2 MDTZ MY §LICtolae|A PE 2HE PE3 X PE4E= HE|FY
AE EZfEHE s4lstod MERLICLUAIXRI X2 I8 PE2E 7|2 MDTOA PE12| ECHES
BHLL O g2 2 £ &LICHE Cf 7|2 MDTO|M TLV(Data MDT Join Type Length Value)2

2ot

-
0

C-(S,G) EEi=Z0| ei= B Ingress PE 2t XE{0I|M CtS 1t 22 HEIFHAE HE{7} EAIELICH

PEl#show ip nroute vrf one 232.1.1.1 10.100.1.6

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 NMSDP Advertisenent,
- URD, | - Received Source Specific Host Report,
- Milticast Tunnel, z - MDT-data group sender,
Joi ned MDT-data group, y - Sending to MDT-data group,
- Received BGP CMoute, g - Sent BGP C Moute,
- Received BGP Shared-Tree Prune, n - BGP C Moute suppressed,
- Received BGP S-A Route, q - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIMJoins on route,
X - VXLAN group
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptine/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

<OZO<NCX-H

(10.100.1.6, 232.1.1.1), 00:00:45/00:02: 44, flags: sT
Incom ng interface: Ethernet0/0, RPF nbr 10.2.1.6
Qutgoing interface list:

Tunnel 0, Forward/ Sparse, 00: 00: 45/ 00: 02: 42

PE2#show ip nroute vrf one 232.1.1.1 10.100.1.6
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 NMSDP Advertisenent,
- URD, | - Received Source Specific Host Report,
- Milticast Tunnel, z - MDT-data group sender,
Joi ned MDT-data group, y - Sending to MDT-data group,
- Received BGP CMoute, g - Sent BGP C Moute,
- Received BGP Shared-Tree Prune, n - BGP C- Moute suppressed,
- Received BGP S-A Route, q - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIMJoins on route,
X - VXLAN group
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptine/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

<OZO<NCXHr

(10.100.1.6, 232.1.1.1), 00:02:18/00:03:28, flags: sT
Incom ng interface: Ethernetl/0, RPF nbr 10.2.2.6
Qutgoing interface list:

Tunnel 0, Forward/ Sparse, 00:02:18/00: 03: 28

y Zei27) ob & MHEE|X| kA& LICHS Ingress PE 2HE{0l= 25 OILOY| Tunnel0o QIE{H|O|A
71 Q& LICH Ol= PE30] PE12 &5t= RPF7F 11 PE40] C-(S,G)8| PE2E E35t= RPF7I QU171
[ & &lL|Ct.

C-(S,G)0d| CHer HE|FHAE ERiZio| E27| A|Z5tH PE11 PE2 25 EiEE MY FLICData
MDT2| &I7AH|Zt 2 Ingress PE BFRE{0IM 25 Z1E|H, & Ct Data MDT Join TLVE ELH1 3%
%0i Data MDTZ Z TS A|ZELICHPE12 PE20A A AISH C|O|E{ MDTS PE2E PE10IM &
A8t C|o|E{ MDTOl Z=QIgfL|C}.

PEl#show ip nroute vrf one 232.1.1.1 10.100.1.6

IP Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 NMSDP Advertisenent,
URD, | - Received Source Specific Host Report,

- Milticast Tunnel, z - MDT-data group sender,

- Joined MDT-data group, y - Sending to MDT-data group,

- Received BGP CMoute, g - Sent BGP C Moute,

O<NCXHdr



N - Received BGP Shared-Tree Prune, n - BGP C Moute suppressed,

Q - Received BGP S-A Route, g - Sent BGP S-A Route,

V - RD & Vector, v - Vector, p - PIMJoins on route,

X - VXLAN group
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptine/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

(10.100.1.6, 232.1.1.1), 00:01:26/00:03:02, flags: sTy
Incom ng interface: Ethernet0/0, RPF nbr 10.2.1.6
Qutgoing interface list:

Tunnel 0, Forward/ Sparse, 00:01: 26/ 00: 03: 02

PE2#show ip nroute vrf one 232.1.1.1 10.100.1.6
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 NMSDP Advertisenent,
- URD, | - Received Source Specific Host Report,
- Milticast Tunnel, z - MDT-data group sender,
Joi ned MDT-data group, y - Sending to MDT-data group,
- Received BGP CMoute, g - Sent BGP C Moute,
- Received BGP Shared-Tree Prune, n - BGP C Moute suppressed,
- Received BGP S-A Route, q - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIMJoins on route,
X - VXLAN group
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptine/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

<OZO<NCXHr

(10.100.1.6, 232.1.1.1), 00:00:41/00:02:48, flags: sTy
Incom ng interface: Ethernetl/0, RPF nbr 10.2.2.6
Qutgoing interface list:

Tunnel 0, Forward/ Sparse, 00: 00:41/00: 02: 48

PE11l PE 25 Tunnel0 QIE{H0|A 9| C-(S,G)0ll CHEH EBfEIS A5t (5HR|EH X |22 7|2
MDT7} otl H|O|E{ MDTO{|A) 014 H|7{LIZE O AlZFELICHPE2EH B|O|E{ MDT2| C-(S,G) EcH

=g 7% M-

PE1#

PIM1): Send v2 Assert on Tunnel O for 232.1.1.1, source 10.100.1.6, nmetric [110/11]
PIM1): Assert metric to source 10.100.1.6 is [110/11]

MRT(1): not RPF interface, source address 10.100.1.6, group address 232.1.1.1

PIM1): Received v2 Assert on Tunnel O from 10.100.1.2

PIM1): Assert nmetric to source 10.100.1.6 is [110/11]

PIM1): We lose, our netric [110/11]

PIM1): Prune Tunnel 0/232.11.11.0 from (10.100.1.6/32, 232.1.1.1)

MRT(1): Delete Tunnel 0/232.11.11.0 fromthe olist of (10.100.1.6, 232.1.1.1)

MRT(1): Reset the PIMinterest flag for (10.100.1.6, 232.1.1.1)

PIM1): MDT Tunnel O renoved from (10. 100. 1.6, 232.1.1.1)

MRT(1): Reset the y-flag for (10.100.1.6,232.1.1.1)

PIM1): MDT next_hop change from 232.11.11.0 to 232.10.10.10 for (10.100.1.6, 232.1.1.1)
Tunnel 0

MRT(1): set min mu for (10.100.1.6, 232.1.1.1) 1500->18010 - del eted

PIM1): MT threshold dropped for (10.100.1.6,232.1.1.1)

PIM1): Receive MDT Packet (9889) from 10.100.1.2 (TunnelQ0), length (ip: 44, udp: 24), ttl: 1
PIM1): TLV type: 1 length: 16 MDT Packet |ength: 16

PE2#
PIM1): Received v2 Assert on Tunnel O from 10.100.1.1
PIM1): Assert nmetric to source 10.100.1.6 is [110/11]



PIM1): W win, our nmetric [110/11]

PIM1): (10.100.1.6/32, 232.1.1.1) oif TunnelO in Forward state

PIM1): Send v2 Assert on Tunnel O for 232.1.1.1, source 10.100.1.6, netric [110/11]

PIM1): Assert metric to source 10.100.1.6 is [110/11]

PE2#

PIM1): Received v2 Join/Prune on Tunnel 0 from 10.100.1.3, to us

PIM1): Join-list: (10.100.1.6/32, 232.1.1.1), S-bit set

PIM1): Update Tunnel 0/10.100.1.3 to (10.100.1.6, 232.1.1.1), Forward state, by PIM SG Join
MRT(1): Update Tunnel 0/232.10.10.10 in the olist of (10.100.1.6, 232.1.1.1), Forward state - MAC
bui It

MRT(1): Set the y-flag for (10.100.1.6,232.1.1.1)

PIM1): MDT next_hop change from 232.10.10.10 to 232.11.11.0 for (10.100.1.6, 232.1.1.1)
Tunnel O

PE10i= Cf 0|4 OlLofl E{'d QIE{m| o[ AT} &Lt

PEl#show i p nroute vrf one 232.1.1.1 10.100.1.6
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 Advertisenent,
- URD, | - Received Source Specific Host Report,
- Milticast Tunnel, z - MDT-data group sender,
Joi ned MDT-data group, y - Sending to MDT-data group,
- Received BGP CMoute, g - Sent BGP C Moute,
- Received BGP Shared-Tree Prune, n - BGP C Moute suppressed,
- Received BGP S-A Route, q - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIMJoins on route,
X - VXLAN group
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Timers: Uptime/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

<OZO<X<NCX-Hr

(10.100.1.6, 232.1.1.1), 00:10:23/00:00:04, flags: sPT
Incom ng interface: Ethernet0/0, RPF nbr 10.2.1.6
Qutgoing interface list: Null

PE2= Tunnel0 QIE{H O|A 04| A-flagZ7t A& E[0] QL& LICH.

PE2#show ip nroute vrf one 232.1.1.1 10.100.1.6
IP Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Goup, s - SSM G oup, 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 NMSDP Advertisenent,
- URD, | - Received Source Specific Host Report,
- Milticast Tunnel, z - MDT-data group sender,
Joi ned MDT-data group, y - Sending to MDT-data group,
- Received BGP CMoute, g - Sent BGP C Moute,
- Received BGP Shared-Tree Prune, n - BG? C Moute suppressed,
- Received BGP S-A Route, q - Sent BGP S-A Route,
- RD & Vector, v - Vector, p - PIMJoins on route,
X - VXLAN group
Qutgoing interface flags: H - Hardware switched, A - Assert winner, p - PIMJoin
Ti mers: Uptinme/ Expires
Interface state: Interface, Next-Hop or VCD, State/Mde

<OZO<NCXHr

(10.100.1.6, 232.1.1.1), 00:10:00/00:02:48, flags: sTy
Incom ng interface: Ethernetl/0, RPF nbr 10.2.2.6
CQutgoing interface list:

Tunnel 0, Forward/ Sparse, 00:08:40/00: 02: 48, A
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