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FRLYL 25 /Port
Multicast Stream:

B & DRouterf: RT-XX (2001:1:10::10, FF18::1:1) ASMMA
DXXEPHZ T EIZHTIXHTTELY, (2001:1:10::10, FF38::2:1) SSMA

1/1/1(ge-1/1/1) ALU
0/1(vlanl) Alaxala Loopback
2/1(Gig 2/1) cisco 2001:2/128 OSPFv3

RT-XX
Loopback: 2001::XX/128

2001:XX::/64

2001:1:2::/64

2001:1:10::/64

RT-1 Streaming

Server

1/3/1(e-1/3/1) ALU(L3) 2001:1:3::/64
1/3/3(vpls3) ALU(L2) ::3
0/3(vlian3) Alaxala
2/3(vlan3d) cisco RT-3

1/1/2(ge-1/1/2) ALU

0/2(vlan2) Alaxala

2/2(Gig 2/2) cisco

7
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W—BZ~ADTOtRE*

B “TeraTerm” M5 JL—T /NI FKL XA Telnet
HHostigETEDATIE [2001:XX] D ESIZFEINTLL S,

<ALU>

- - Tera Term: Hew connection .
user/pass = admin/admin t X
® TCP/IP Host: (12001::1] v
<Alaxala> ¥ Histary
user = operator Service: © Telnet 1 ports [
enable password#&L O S$SH SSH version:
- O Other Frotocol: | 1UNSPEC »
<cisco>
T 4
login password#L O Serial

enable password = cisco

‘ Ok, | ‘ Cancel | ‘ Help |
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EXHAUSTION

E AR Config i &

e Alcatel : Enable modeh s Z M EFconfig

ALU# configure router pim XXXXXXX

o Alaxala : configBE—FIZA->TEE. ;RIFL TH SEXIt

Alaxala# conf t

Alaxala (config)# 1pv6 pIm XXXXXXX
I Alaxala (config)# save
Alaxala(config)# exit

Alaxala#

e Cisco : configE—FIZASTEHRTE
cisco#conf t

cisco(configQ)#IpPV6 pPIM XXXXXXX
cisco(config)#exit

cisco#
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EXHAUSTION

e Alcatel: Conﬂgd){%ﬁ

ALU# admin save
Writing file to cf3:¥vbmcast-training
Saving configuration .... Completed.

 Alaxala:
1 Alaxala (config)# save <CongigE—FMSRE>

Alaxala# copy running-config startup-config
Configuration file copy to startup-config? (y/n):

<

e Cisco :

Cisco#copy running-config startup-config
Destination filename [startup-config]?
Burlding configuration...

[OK]
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EXHAUSTION

IPv6 unicastBEE fEEZOT N (SFE)

e Alcatel :

ALU# show router interface 1pv6

ALU# show router route-table 1pv6

ALU# show router route-table 2001::1

ALU# show router ospf3 <interface/neighbor/etc..>
ALU# ping 2001::1

e Alaxala:

Alaxala# show 1pv6 Interface

Alaxala# show 1pv6 route

Alaxala# show 1pv6 route 2001::1

Alaxala# show 1pv6 ospf <interface/neighbor/etc..>
Alaxala# ping 1pv6 2001::1
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EXHAUSTION

IPV6 unicastBE fEFRIAT N (SFE)

e Cisco:

cisco# show i1pv6 i1nterface

cisco# show i1pv6 route

cisco# show i1pv6 route 2001::1

cisco# show i1pv6 ospf <interface/neighbor/etc..>
cisco# ping 2001::1
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Enable IPv6 Multicast Routing
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EXHAUSTION

Enable IPv6 multicast routing
o Alcatel : 822

e Alaxala:

Alaxala# conf t
Alaxala (config)# swrt _table resource 13switch-X

<IPv6 multicast M EATESLIICUV—REIYEHTEEET D>
Alaxala (config)# swrt multicast table

<multicast routing&snoopingZ Bl BFIZ{EFARIgEIZT 5>
Alaxala (config)# 1pv6 multicast-routing

<ipv6 multicast routingZEnablelZ9 %>

e Cisco:

cisco# conf t
cisco(conftig)# 1pv6 multicast-routing

<ipv6 multicast routingZEnable|=9 %>
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EXHAUSTION

Enable MLD router
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EXHAUSTION

Enable MLD router

e Alcatel:

ALU# configure router mld interface "e-1/3/1"

e Alaxala:

Alaxala (config)# interface vlan 3
Alaxala (config-1f)# 1pv6 mld router

e Cisco: &

“ipv6 multicast-routing”ZEnablelZLT=FF R TET
D IPv6 interface Tpim/mldIEEnable& %5,
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EXHAUSTION

e Alcatel : MLD #E:E

ALU# show router mld status

MLD Status

Admin State - Up
Oper State > Up
Query Interval 125
Last Listener Query Interval -1
Query Response Interval - 10
Robust Count 2

ALU# show router mld interface

Interface Adm Oper Cfg/Opr Num Policy
Querier Version Groups
e-1/3/1 Up Up 2/2 0 none
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EXHAUSTION
MLD #EZE
e Alaxala

Alaxala# show 1pv6 mld interface
Date 2000/02/13 19:30:58 UTC
Total: 1 Interface

Interface Version Flags Querier Expires Group Count
Notice
VLANOOO3 2 S fe80::212:e2ff:fe08:6915 - 0
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EXHAUSTION

e Cisco:

MLD fEER

cisco#show i1pv6 mld interface vlan 3

iIs up, line protocol is up

Internet address i1s FE80::213:5FFF:FE1C:F840/10
iIs enabled on interface

Current MLD version is 2

MLD query interval i1s 125 seconds

MLD querier timeout is 255 seconds

MLD max query response time iIs 10 seconds

Last member query response interval is 1 seconds
activity:

Vlan3

MLD

MLD
MLD
MLD
MLD
MLD
MLD
MLD
MLD
MLD

querying
snooping
snooping
snooping
snooping
snooping
snooping
snooping

13 joins, O leaves
router is FE80::213:5FFF:FE1C:F840 (this system)
iIs globally enabled
iIs enabled on this interface
fast-leave (for v1) is disabled
querier 1Is disabled.
explicit-tracking is enabled
last member query response interval is 1000 ms
report-suppression is enabled
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EXHAUSTION

Enable PIM on interface
e Alcatel :

ALU # configure router pim

ALU >config>router>pim# no ipv6-multicast-disable
ALU >config>router>pim# interface ge-1/1/1

ALU >config>router>pim>ift# exit

ALU >config>router>pim# interface ge-1/1/2

ALU >config>router>pim>if# exit

ALU >config>router>pim# interface e-1/3/1

ALU >config>router>pim>if# exit

* Alaxala: | ] e Cisco: INEE

“@1pv6 multicast-routing”
ZEnablellL=FFRTETH
IPv6 interfaceTpin/mldliX
Enable&?id,

-
Q)
l—A

Alaxala(config-i1f)# exit
Alaxala(config)# interface vlan 2
Alaxala(config-i1ft)# 1pv6 pim
Alaxala(config-i1f)# exit
Alaxala(config)# interface vlan 3
Alaxala(config-i1ft)# 1pv6 pim
Alaxala(config-i1f)# exit
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EXHAUSTION
PIM interface fE:2
e Alcatel :

ALU # show router pim interface i1pv6

Interface Adm Opr DR Prty Hello Intvl Mcast Send
DR

ge-1/1/1 Up Up 1 30 auto
FE80::216:4DFF:FE56:25DB

ge-1/1/2 Up Up 1 30 auto
FE80: :216:4DFF:FE9B:AOFA

e-1/3/1 Up Up 1 30 auto

FE8O0: :216:4DFF-FE56:25DB
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EXHAUSTION
PIM Neighb i
e Alcatel eighbor il

ALU # show router pim neighbor i1pv6

Interface Nor DR Prty Up Time Expiry Time Hold Time
Nbr Address

ge-1/1/1 1 Od 06:07:32 0d 00:01:43 105
FE80::216:4DFF:FE1D:D1B8

ge-1/2/1 1 Od 05:54:21 0d 00:01:24 105

FE80: :216:4DFF:-FE9B:AOFA
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PIM interface f&z2

e Alaxala
Alaxala# show 1pv6 pim interface
Date 2000/02/13 04:21:02 UTC
Interface Component  ViT Nbr Hello DR This

Count Intvl Address System

VLANOOO1 PIM-SM 1 1 30 fe80::212:e2ff:fe08:6915 Y
VLANOOO2 PIM-SM 2 1 30 fe80::216:4dff:fe9b:-a0fa N
VLANOOO3 PIM-SM 3 0 30 fe80::212:e2ff:fe08:6915 Y
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e Alaxala:

PIM Neighbor &2

Alaxala# show 1pv6 pim neighbor
Date 2000/02/13 04:23:18 UTC

Neighbor Address Interface Uptime Expires
Te80::203:faff:feac:2432 VLANOOO1 lhour 01:41
Te80::216:4dff:fe9b:-a0fa VLANOOOZ2 lhour 01:41

© Task Force on IPv4 Address Exhaustion, Japan ALL RIGHT RESERVED. 26



& |Pv4

EXHAUSTION

IPV6ARL—2B IO L

e Cisco:

PIM interface f&z2

Interface

GigabitEthernet2/2
Address: FE8O0:
DR - FES8O0:

GigabitEthernet2/1
Address: FE8O0:
DR - FE8O:

Vlian3
Address: FE8O0:
DR : this

cisco#show 1pv6 pim interface

PIM Nbr He

Count Intvl Prior

on 1 30

213 :5FFF:FE1C:
216 :4DFF:FE9B

on 1 30

213 :5FFF:FE1C:
:216:4DFF:-:FE1D:

on 0] 30

:213:5FFF:FE1C:
system

Ilo DR

1
F840
:AOFA

1
F840
D1B8

1
F840
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EXHAUSTION
PIM Neighbor g2

* Cisco:
cisco#show 1pv6 pim neighbor detail
Neighbor Address(es) Interface Uptime Expires DR pri Bidir

Address-list Hello option included as type 24 and 65001

FE80::216:4DFF:FE9B:AOFA  GigabitEthernet2/2 3wOd 00:01:21 1 (DR)
2001:3:5::3
FE80::216:4DFF-FE1D:D1B8 GigabitEthernet2/1 3w0Od 00:01:43 1 (DR)
2001:2:5::2
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Configuring RP for PIM-ASM
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Configuring RP for PIM-ASM

e Alcatel :

ALU # configure router pim

ALU >config>router>pim# rp 1pv6

ALU >config>router>pim>rp>ipv6# static address 2001::2
<RP%2001:2|ZF#HIIZEEET 5>

ALU >config>router>pim>rp>ipv6e>static>address# override

<{BSR&Y¥static-rpDEEELXBFESHE D LI override " SREEXT 5>
ALU >config>router>pim>rp>ipv6e>static>address# group-prefix FF18::/16

<2001:2%RP&E L TERT Sgroup-addressDEFHE 5 ET 5D

e Alaxala:

Alaxala(config)# i1pv6 access-list asm-group
Alaxala(config-i1pv6-acl)# 10 permit ipv6 any ffl8::/16
<{Access—List”asm—group” Cgroup—addressDEFHZIEE T 5>
Alaxala(config-i1pv6-acl)# exit

Alaxala(config)# ipv6 pim rp-address 2001::2 asm-group

<RP#%2001::2|ZF$pYIZEREL . group—addressDEFHEL T asm-group”’ZIETE T 5>
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EXHAUSTION

Configuring RP for PIM-ASM
* Cisco:

cisco(config)#i1pv6 access-list asm-group
cisco(config-i1pve-acl)#permit 1pv6 any fF1l8::/16
<{Access—List”asm—group” Tgroup—address D& FHZI5E T 5>
cisco(config-i1pve-acl)#exit

cisco(conftig)#i1pv6 pim rp-address 2001::2 asm-group
<RP%2001:2|ZF%2R9I"EXE L. group—addressDEIFHEL T asm—group” ZFI8E I 5>
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EXHAUSTION
. T =¥
RP to Group mapping 5
e Alcatel:
ALU # show router pim rp ipv6
PIM RP Set ipv6
Group Address Hold Expiry
RP Address Type Prio Time Time
FF18::/16
2001::2 Static 1 N/A  N/A
Group Prefixes 1
e Alaxala:
Alaxala# show 1pv6 pim rp-mapping
Date 2000/02/13 19:17:06 UTC
Status : Not Candidate Rendezvous Point
Total: 1 route , 1 group , 1 RP
Group/Masklen C-RP Address Priority Uptime EXxpires
f18::/16 2001::2 O 16hours --:--
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EXHAUSTION

My

RP to Group mapping f#

It

il

e Cisco:

cisco#show 1pv6 pim group-map <ffl8::>
< Group-addressh {115 (SM or SSM, RP-AddZ) & FERE>

FF18::/16*
SM, RP: 2001::2
RPF: Gi2/1,FE80::216:4DFF:FE1D:D1B8
Info source: Static
Uptime: 15:51:35, Groups: 1

c6504#show 1pv6 pim range- Iist
< RP-addressh\i5Group—address & FE 52
Static SSM Exp: never Learnt from IoI:
FF33::/32 Up: 3w2d
FF34::/32 Up: 3w2d
<H&>
FF3D::/32 Up: 3w2d
FF3E:-:/32 Up: 3w2d
FF3F::/32 Up: 3w2d
Static SM RP: 2001::2 Exp: never Learnt from : ::
FF18::/16 Up: 15:52:45
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Configuring PIM-SSM
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Configuring PIM-SSM
e Alcatel :

ALU # configure router pim

ALU >config>router>pim# ssm-groups

ALU >config>router>pim>ssm# group-range FF38::/16
<FF38::/16%PIM-SSM®) Group—addressEiFHlEL TERTE T 5>

e Alaxala:

Alaxala(config)# i1pv6 access-list ssm-group
Alaxala (config-ipv6-acl)# permit ipv6 any ff38::/16

<{Access—List”ssm—group” Cgroup—addressDEFHZIEE T 5>
Alaxala (config-ipv6-aclh)# exit

Alaxala (config)# 1pv6 pim ssm range ssm-group
<SSM® Group—address&if &L T ssm—group” ZI57E 9 5>

XFET=IE. “ipv6 pim ssm default” TERULY, CDIBE . FFIX:DETHDEXESSMPZRFLUREHIZD
LNTSSMASEnable& 73,

e Cisco: &

“ipv6 multicast-routing” #Enable|ZL1=Ff R CFF3X: DL THDIEESSM7ZFL REHIZDLVT
SSMAEnable&%: 5,
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Configuring MLD-Snooping
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EXHAUSTION

Configuring MLD-Snooping
e Alcatel :

ALU# configure service vpls 3
ALU >config>service>vpls# mld-snooping no shutdown

<vpls 3(VLAN3)Tmld-snoopingZEnablel=9 %>

e Alaxala:

Alaxala# interface vlan 3
Alaxala(config-1H)# 1pv6 mld snooping

<vlan 3 Tmld-snoopingZEnablelZF 5>

e Cisco: &

Default CEnable7E>TLVA,
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EXHAUSTION

MLD Snooping statusf &2
e Alcatel :

ALU # show service i1d 10 mld-snooping base

Admin State : Up

Querier : FE80::216:4DFF:FE56:25DB on SAP 1/8/2

Sap/Sdp Oper MRtr Send Max Num MVR Num

Id State Port Queries Groups From-VPLS Groups
sap:1/8/2 Up Yes Disabled No Limit Local 0
sap:1/8/3 Up No Disabled No Limit Local 0
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EXHAUSTION

|II|‘J
M

MLD Snooping statusff

lL‘,\

il

e Alaxala:

Alaxala# show mld-snooping
Date 2000/02/13 20:21:35 UTC
VLAN counts: 1
VLAN: 3
IP address: fe80::212:e2ff:fe08:6915 Querier: disable
MLD querying system: fe80::212:e2ff:te08:6915
Querier version: V2
IPv6 Multicast routing: On
Port(l): 0/3
Mrouter-port:
Group Counts: O

* Cisco:

cisco#show i1pv6e mld snooping mrouter

vian ports

_____ o
3 Router

© Task Force on IPv4 Address Exhaustion, Japan ALL RIGHT RESERVED. 39



& | Pva PV6ARL—SEHT 0TS

EXHAUSTION

Stream®1%£1E(VLC mediaplayer)
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EXHAUSTION

VLC T Stream®1iE4{E (1)
L AT AT AT A D “RRY—SUHT AEIR
2.)—REFTBIT7AIVEERR., "AN)—=L7FD)v5
i ==

FPAMFY | F420(D) | AebO-0 M) | FedFe—FIA2AERHD). |

= B4

Loak i | | G¥Program Files¥Videol AN¥VLG -G O O B

o My - |®| alcatel.mpeg
r B CCe05_apple_ii_forever.mpeg

http
| locale

{if demo:

J lua
., osdmenu
J plugins
sdk
skins
B streaml.mpeg

FR T

A I Qgloatel mpee

A= [;4-3"'1’)_"3‘?4114 [ *ast *avi #dive *dv #1k £zaf *mly #mdy ¥ m2ts £ mdv %

[C] FREIFTILEES (T)

[] 3how mare aptions
] | Abu-4 (3) | | BJOiL (©) |
e
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EXHAUSTION
VLCTMDStreamDE{E

[y e e | | o

—— 3.70k3ajL.Encap Type,
£h A axay B ==
F DAL TEETS Vs l/Z/POFt,TTL%E:]:EIIE
[ 2w el =g Dumg raw input
[ HTTPR TRELA A a0an |2
[7] MMsH FELA b 1234 |3

V a Y

[¥] RTF > < FELA 3821 >

m Prefer UDP aver pp.2

RTF
7 AR = 1234 [2
[T TeeCast THELA A=l 1024 |
T MiE O A=
FO7rA b [HA%L -
Encapsulation | FFA-39h | A-F4A1-790 | FH |
@ MPEG-TS 1 Cge/Oem oMo # FLV —_—rLyyqr L de _ —
DefaultTix”17&7d>T
™ MPEG-PS 0 ASFAMY Wy 1 MEN PN
' ' | \AT-83FE AN PHE |
MPEG 1 i MP4 ) RAW L 61—*&)/1:&\75 Zg H

EDit

O] SAP FFHrra Hil—7
[T] Stream all elementary streams FTEOERT (TTLY: 16) 2 :,

[ AR —LEER T

Generated stream output string

:codefveodec=mp2v vb=800 2cale=1,acodec=mpea,ab=128 channele=2}duplicateld=t=rtpld=t=f{38:2:1 mux=tz,port=12351

[ Stream ] |ﬁE"Jfﬁb (o] |
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EXHAUSTION
VLCTDStream®DiE{E

e 4 . ETA F—T4A3—Tv
] D-hNTEETS g, L— F4IETE
] 77100 Bt 0z . DLienps Fawy inprt
[ HTTP FELA A 8080 3
7] MMSH FELA Hi=h 1234 [2
[# RTP TELA #0231 Ak 1236 [2
B Becfor LER 0w mipn AT A 1234 [2]
EF At 1234 |
I ] eCast LA Hh=F 1024 [
FwMuE B R PR e
! =

20771l TR v

Lléncapsulatiuan_l_%'gf]__f‘}’f] | #—FA33-Fuh | T |
[/ E77
i MPEG-2 =) |
Fabl—F (kb ( 000 kb/s [2])
A=l i -
FiTift
7] s&P P23 Hi =74
[] Stream all elementary streams ST (TTL: 16 =]

[ AM=LENERC SRS TS

Generated stream output string

odec=mp?v,vb=7000 zcale=1 acodec=mpea,ab=128 channe le=2kduplicateddst=rtp{d=t=ff38:2:1 mux=te,port=1235} —-loop

[ Stream ] |Hl?'flfiéib (G}
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EXHAUSTION

PIM-ASME{EREEX
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EXHAUSTION
ASM (S,G) X {ER A

@ (2001:1:10::10, FF18::1:1)

-

MLD report
Join(*,FF18::1:1)

(2001:1:10::10, FF18::1:1)

RT-3

(D PIM Register PacketZRP(2001::2)~N3%4{E (Unicast)
@ RPIZ(S,G)DEntryhMEB NS
B3 RPH \5FirstHopRouter~Register StopZ%1{S
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EXHAUSTION
RPODUQMEﬁEE.x

ALU# show router pim group ipv6

Group Address Type Spt Bit Inc Intf No.Oifs
Source Address RP

FF18::1:1 (S,6) ge-1/1/4 0]
2001:1:10::10 2001::2

Groups 1
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EXHAUSTION
ASM group~\Join

RP:2001::2

(2001:1:10::10, FF18::1:1)

— T

-

MLD report
Join(*,FF18::1:1)

RT-3
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EXHAUSTION

VLC Client GUIDM5Join (ASM)
“ATAT” A=a—hn “RybIT—OXN)—LZRHLC” ZEIR
JAaka)L, PRLR  R—FEIBEL"BET57E0)vD

ELElGR B
[T 7P | (50 7425 (0) | 5 Fob0-5 (N B %e7F0—7 i AERHD). |

FabI=27Ord0
ok FELA H— &S

RTE  + | #f18:11 1234 =
C | D

[7] Show more options

o] [BE93 )] AL ©

FlE.avor7O TS “vic rtp://@[FF18::1:1]:1234”
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NVETE S

O MLD EntrylFIELKHETYET M ?

llrnlll

&® PIMDBER{(ETreeld ED KOTARREIZIEHTULVE
9 H ? (Forwarding EntrylZIELSKHETLNVET i

?)

€ (*,G) & (S,G)MDRPF interface(Incoming interface)

[FE D KITRIREE(IC f&o’CL\é’CLJ:’)h\’?
T D LR REITE SR ?
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EXHAUSTION

| ':IH;I

o Alcatel : MLD Entry® f&

ALU # show router mld group

(*,FF18::1:1)
Up Time - O0d 00:00:14
Fwd List : e-1/8/1

e Alaxala:

Alaxala# show i1pv6 mld group

Date 2000/02/13 22:16:09 UTC

Total: 1 group

Group Address/Source Address Interface Version Mode Last
Reporter Uptime Expires MLDv1

Time MLDv2Time

f18::1:1 VLANOOO3 2 EXCLUDE
Te80::7d4c:d2a0:dfed:d2a3 17:50 03:30 ——

I—— 03:30
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EXHAUSTION
MLD EntryDHEER

* Cisco:

cisco#show 1pv6 mld groups detail
Interface: Vian3

Group: FF18::1:1

Uptime: 00:03:27

Router mode: EXCLUDE (Expires: 00:03:41)
Host mode: INCLUDE

Last reporter: FE80::7D4C:-D2A0:DFED:D2A3
Source list i1s empty
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EXHAUSTION

IPV6ARL—2B IO L

e Acatel:

PIMDEZ{ETree D &R

Group Address
Source Address

ALU # show router pim group Ipv6

Type Spt Bit Inc Intf No.Oifs
RP

,06) ge-1/1/1 1
2001::2

(5,6) spt ge-1/2/1 1
2001::2
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EXHAUSTION
PIMDEC{ETree D HEER

e Alaxala:

Alaxala# show 1pv6 mroute

Date 2000/02/13 22:18:29 UTC

Total: 2 routes, 1 group , 1 source

(5,6) 1 route ————————

Group Address Source Address

ff18::1:1 2001:1:10::10
uptime 20:10 expires 03:05 assert 00:00 flags LT protocol SM
incoming: VLANOOOZ2 upstream: fe80::216:4dff:fe9b:al0fa
outgoing: VLANOOO3 uptime 20:10 expires —--:I--

(*,G) 1 route -

Group Address RP Address

ff18::1:1 2001::2
uptime 20:10 expires --:-- assert 00:00 flags LR protocol SM
incoming: VLANOOO1 upstream: fe80::203:faff:feac:2432
outgoing: VLANOOO3 uptime 20:10 expires —--:I--
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EXHAUSTION
PIMDEC{ETree D HEER
 Cisco:

cisco#show 1pv6 mroute

Multicast Routing Table

Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group,
C - Connected, L - Local, 1 - Received Source Specific Host Report,
P - Pruned, R - RP-bit set, F - Register flag, T - SPT-bit set,
J - Join SPT

Timers: Uptime/Expires

Interface state: Interface, State

(*, FF18::1:1), 00:03:16/never, RP 2001::2, flags: SCJ
Incoming interface: GigabitEthernet2/1
RPF nbr: FE80::216:4DFF:FE1D:D1B8
Immediate Outgoing interface list:
Vlan3, Forward, 00:03:16/never

(2001:1:10::10, FF18::1:1), 00:04:05/00:00:13, flags: SJT
Incoming interface: GigabitEthernet2/2
RPF nbr: FE80::216:4DFF:FE9B:AQFA
Inherited Outgoing interface list:
Vlan3, Forward, 00:03:16/never
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EXHAUSTION

Multicast Forwarding Entry D2
o Alcatel: 32YavFEL

e Alaxala:

Alaxala# show i1pv6 mcache
Date 2000/02/13 22:21:01 UTC
Total: 1 route
Group Address Source Address
ff18::1:1 2001:1:10::10
uptime: 22:45 expires: 03:30
incoming:
VLANOOO2
outgoing:
VLANOOO3 <snooping>
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EXHAUSTION

. Multicast Forwarding Entry D2
* Cisco:
cisco#show i1pv6e mfib FF18::1:1
<HH&>
(*,FF18::1:1) Flags: C
RP Forwarding: 0/0/0/0, Other: 0/0/0
LC Forwarding: 0/0/0/0, Other: 0/0/0
HW Forwd: 0/0/0/0, Other: NA/NA/NA
GigabitEthernet2/1 Flags: A NS
VIan3 Flags: F NS
Pkts: 0/0/0
(2001:1:10::10,FF18::1:1) Flags:
RP Forwarding: 9336/0/1376/0, Other: 25/25/0
LC Forwarding: 0/0/0/0, Other: 0/0/0
HW Forwd: 265399/707/1376/7602, Other: NA/NA/NA
GigabitEthernet2/2 Flags: A
VIan3 Flags: F NS
Pkts: 0/9243/9
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EXHAUSTION
RPF D 4EEE <Alcatel>
ALU # show router route-table 2001::2

Dest Prefix Type Proto Age Pref
Next Hop[Interface Name] Metric

2001::2/128 Remote OSPF3 01d00Oh39m 10
FE80::216:4DFF:FE1D:D1B8-""ge-1/1/1" 101

Dest Prefix Type Proto Age Pref
Next Hop[Interface Name] Metric

2001:1:10::/64 Remote OSPF3 01d00Oh37m 10
FE80::216:4DFF:FE9B:AOFA-""ge-1/2/1" 201




& | Pva PV6ARL—SEHT 0TS

EXHAUSTION
RPF D FEEE <Alaxala>

Alaxala# show i1pv6 route 2001::2
<A >
* NextHop fe80::203:faff:feac:2432%VLANOOO1, Interface: VLANOOO1
Protocol <OSPFv3 intra>
Source Gateway ----
Metric/2 - 2/-
Distance/2/3: 110/1/0

Alaxala# show i1pv6 route 2001:1:10::10
<A >
* NextHop fe80::216:4dff:fe9b:a0fa%VLANO0O2, Interface: VLANOOOZ2
Protocol <OSPFv3 intra>
Source Gateway ----
Metric/2 - 102/-
Distance/2/3: 110/1/0

Alaxala# show i1pv6e rpf 2001:1:10::10

Date 2000/02/13 22:55:25 UTC

RPF information for ? (2001:1:10::10):

IT VLANOOO2 NextHop fe80::216:4dff:fe9b:-alfa
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EXHAUSTION
RPF D HEEE <Cisco>

cisco#show 1pv6 rpf 2001::2
RPF information for 2001::2
RPF interface: GigabitEthernet2/1
RPF neighbor: FE80::216:4DFF:FE1D:D1BS8
RPF route/mask: 2001::2/128
RPF type: Unicast
RPF recursion count: O
Metric preference: 110
Metric: 2

cisco#show 1pv6 rpf 2001:1:10::10
RPF information for 2001:1:10::10
RPF interface: GigabitEthernet2/2
RPF neighbor: FE80::216:4DFF:FE9B:AOFA
RPF route/mask: 2001:1:10::/64
RPF type: Unicast
RPF recursion count: O
Metric preference: 110
Metric: 102
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EXHAUSTION

LHRCE= = &(Debugffl) - 1

MLD reportZ%=i{g.RPMIITRPF Neighbor~(*,G)JoinZi% (g

ALU #
[029 22:22:48.660] MLD interface e-1/8/1
[ifIndex 4] V2 PDU: :: -> FF02::16 pdulLen 28

Type: V2 REPORT maxrespCode 0xO checkSum Ox6e74
Num Group Records: 1
Group Record O
Type: CHG_TO_EXCL, AuxDataLen O, Num Sources O
Mcast Addr: FF18::1:1
Source Address List

51 2009/11/07 16:24:45.49 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSendJoinPrunePdu
pimSendJoinPrunePdu: if 2, adj FE80::216:4DFF:FE1D:D1B8"

52 2009/11/07 16:24:45.49 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet

pimEncodeGroupSet: encoding groupset for group FF18::1:1, numJoinedSrcs 1, numPr
unedSrcs 0"

53 2009/11/07 16:24:45.49 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet
pimEncodeGroupSet: Encoding Join for (*,G) RP = 2001::2"

© Task Force on IPv4 Address Exhaustion, Japan ALL RIGHT RESERVED. 60



|Pva PVBA XL —ABHT 055

EXHAUSTION

LHRCE= = &(Debugffl) - 2

Sourcef(+RPF Neighbor~ (S,G)Join%i:(E

57 2009/11/07 16:24:45.53 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSendJoinPrunePdu
pimSendJoinPrunePdu: if 3, adj FE80::216:4DFF:FE9B:AOFA"

58 2009/11/07 16:24:45.53 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet

pimEncodeGroupSet: encoding groupset for group FF18::1:1, numJoinedSrcs 1, numPr
unedSrcs 0"

59 2009/11/07 16:24:45.54 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet
pimEncodeGroupSet: Encoding Join for source 2001:1:10::10"

60 2009/11/07 16:24:45.54 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet
pimEncodeGroupSet: num joined srcs 1, num pruned srcs 0"
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EXHAUSTION

LHRCE= = &(Debugffl) - 3

RP[E [T MDRPF neighbor~ (S,G)RPT-Prune%i%{s

64 2009/11/07 16:24:45.55 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSendJoinPrunePdu
pimSendJoinPrunePdu: if 2, adj +E80::216:4DFF:FE1D:D1B8""

65 2009/11/07 16:24:45.55 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet

pimEncodeGroupSet: encoding groupset for group FF18::1:1, numJoinedSrcs O, numPr
unedSrcs 1"

66 2009/11/07 16:24:45.55 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet
pimEncodeGroupSet: Encoding RPT Prune for source 2001:1:10::10"

67 2009/11/07 16:24:45.55 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSGEncodeGroupSet
pimEncodeGroupSet: num joined srcs 0, num pruned srcs 1"

68 2009/11/07 16:24:45.56 JST MINOR: DEBUG #2001 Base PIM[Instance 1 Base]
"PIM[Instance 1 Base]: pimSendJoinPrunePdu
pimSendJoinPrunePdu2: sending JP PDU with 1 groups."
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EXHAUSTION

ASM GrouplZJoinL TULVNSIRRE D Tree

RP:2001::2

(2001:1:10::10, FF18::1:1)

— 5

Mcast
traffic

;4— ‘

> * .
~.,§S ,G)Tree ,»*
MLD report ., **
Join(*,FF18::1:1)
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EXHAUSTION

PIM-SSM Eh{EfE:R
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EXHAUSTION
SSM group™\Join

(2001:1:10:-:10,FF38::2:1)

— T

-

MLD report
Join(2001:1:10::10,FF38::2:1)

RT-3

@ VLC Client CLIAV5Join (SSM)
avoRTa TRuicDTALIR) )M S
# vic rtp://[2001:1:10::10] @[ff38::2:1]:1235
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EXHAUSTION

OMLD Entry[XIELKHETWVET H ? ASMDIFE
EEDEITENLHYFT M ?

@ PIMDER(ETreeld E D FOTIRREIZIEHTLVET
M2 ASMDIZEEEDISTEVNLHYFEITM?
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EXHAUSTION

MLD EntryD &R

e Alcatel :

ALU# show router mld group ff38::2:1

(2001:1:10::10,FF38::2:1)
Up Time : Od 00:00:21
Fwd List : e-1/8/1
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EXHAUSTION
MLD EntryD HEER
e Alaxala:
Alaxala# show 1pv6 mld group ff38::2:1
Total: 1 group
Group Address/Source Address Interface Version Mode Last
Reporter Uptime Expires MLDv1
Time MLDv2Time
£38::2:1 VLANOOO3 2 INCLUDE
Te80::7d4c:d2a0:dfed:d2a3 05:04 -——I-- -
2001:1:10::10 - - -
e80: :7d4c:d2a0:dfed:d2a3 05:04 03:47
- 03:47
* Cisco:
cisco#show 1pv6 mld groups ff38::2:1 detail
Interface: Vlan3
Group: FF38::2:1
Uptime: 00:00:22
Router mode: INCLUDE
Host mode: INCLUDE
Last reporter: FE80::7D4C:D2A0:DFED:D2A3
Group source list:
Source Address Uptime Expires Fwd Flags
2001:1:10::10 00:00:22 00:03:57 Yes Remote 4
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EXHAUSTION
PIMDEC{ETree D HEER
e Alcatel :

ALU # show router pim group ff38::2:1

Group Address Type Spt Bit Inc Intf No.Oifs
Source Address RP

FF38::2:1 (S,6) ge-1/2/1 1
2001:1:10::10

Grolins 1

Groups 1
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EXHAUSTION
PIMDEC{ETree D HEER
e Alaxala:

Alaxala# show i1pv6 mroute f38::2:1
Date 2000/02/13 23:34:23 UTC
Total: 1 route , 1 group , 1 source

(5.6) 1 route  ————-———

Group Address Source Address
138::2:1 2001:1:10::10
uptime 06:29 expires --:-- assert 00:00 flags L
protocol SSM
incoming: VLANOOOZ2 upstream: fe80::216:4dff:fe9b:-al0fa
outgoing: VLANOOO3 uptime 06:29 expires --:--
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EXHAUSTION
PIMDEC{ETree D HEER
 Cisco:

cisco#show i1pv6 mroute ff38::2:1
Multicast Routing Table
Flags: D - Dense, S - Sparse, B - Bidir Group, s - SSM Group,
C - Connected, L - Local, 1 - Received Source Specific Host
Report,
P - Pruned, R - RP-bit set, F - Register flag, T - SPT-bit set,
J - Join SPT
Timers: Uptime/Expires
Interface state: Interface, State

(2001:1:10::10, FF38::2:1), 00:01:52/never, flags: sTI
Incoming interface: GigabitEthernet2/2
RPF nbr: FE80::216:4DFF:FE9B:AOQOFA
Immediate Outgoing interface list:
Vlan3, Forward, 00:01:52/never
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EXHAUSTION

SSM GrouplZJoinL TLNSIREED Tree

(2001:1:10::10, FF38::2:1)

— 5

Mcast
traffic

;4—

L 4
> "0 (S.G)Tree ,+*°
MLD report LS *
Join(2001:1:10::10,FF38::2:1)
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EXHAUSTION

(Z3) =FICERZITUR

e Alcatel:

ALU # show router pim group ff38::2:1 detail

<AWg>

Group Address - FF38::2:1

Source Address : 2001:1:10::10

<AW>

Curr Fwding Rate - 6920.7 kbps

Forwarded Packets : 71223 Discarded Packets : O
Forwarded Octets - 98002848 RPF Mismatches - 0
Spt threshold : 0 kbps ECMP opt threshold : 7
Admin bandwidth : 1 kbps

Groups 1

e Cisco:

cisco#show i1pv6e mfib active
Active IPv6 Multicast Sources - sending >= 4 kbps
Group: FF18::1:1
Source: 2001:1:10::10
RP Rate: 0 pps/0 kbps(lsec)
LC Rate: O pps/0 kbps(lsec)
HW Rate: 706 pps/7597 kbps(lsec)
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EXHAUSTION

MLD Snooping Ef{EfE R
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EXHAUSTION
MLD Snooping D X
<Alcatel> : <Alaxala> : <Cisco>
RT-2 RT-3 | RT-2 RT-3 | RT-2 RT-3
ge-1/1/1 ge-1/1/2 O/;anl) 0/2(4@) gig\2/1 gig 4
vpls 3(vlan 3) Vlan3 ’ Vlan3 ’
1/a e I T PP S w00 grsnnnsananannnns

Us/z 1/3/3 17374 073  0o/4 | gig 2/3 gig‘2/4

%[ [

>~ >~ 5y >y &y S
L~ 1 e o 1 o o

‘VLC Packet | VLC Packet ! VLC Packet
Client Capture Client Capture Client Capture

Client& B —VLANIZER E S =Rl Port[ZPCZE HE#T L Packet CaptureZ{TLY,
Multicast PacketZz52{EL7E LN\ &2 TEER
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EXHAUSTION

ALU # show service 1d 3 mld-snooping proxy-db
Group Address
Mode Up Time Num Sources
FF18::1:1
exclude 0d 00:11:40 0
FF38::2:1
include 0Od 00:11:40 1

ALU # show service i1d 3 mld-snooping port-db sap 1/3/3

m————

n — AAlAl e~ ~
LIroup AUUrcEsSS

Mode Type From-VPLS Up Time Expires Num MC
Src  Stdby
FF18::1:1
exclude dynamic local Od 00:11:41 143s 0
FF38::2:1
include dynamic local Od 00:11:41 Os 1
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EXHAUSTION
. =5
° Alaxala . MLD Snooplng entryo)ﬁﬁnu

Alaxala# show mld-snooping group

Date 2000/02/14 01:02:29 UTC

Total Groups: 2

VLAN counts: 1

VLAN: 3 Group counts: 2 [IPv6 Multicast routing: On

Group Address MAC Address Version Mode

f18::1:1 3333.0001.0001 - -
Port-list:0/3

f38::2:1 3333.0002.0001 - -

Port-list:0/3

Alaxala# show mld-snooping port 0/3
Date 2000/02/14 01:02:33 UTC
Port 0/3 VLAN counts: 1

VLAN: 3 Group counts: 2

Group Address Last Reporter Uptime Expires
frf18::1:1 Te80::7d4c:-d2a0:dfed:d2a3 00:50 04:01
£38::2:1 Te80: :7d4c:-d2a0:dfed:d2a3 00:50 04:05
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EXHAUSTION
MLD Snooping entry D TR

* Cisco:
cisco#show mac-address-table multicast mld-snooping
vian mac address type learn qgos ports

----- S P S S
3 3333.0002.0001 static Yes - Gi12/3,Router
3 3333.0000.000d static Yes - Gi11l/2,Gi2/1,Gi12/2,Gi2/3

Router,Switch

3 3333.0000.0001 static Yes - Switch
3 3333.0001.0003 static Yes - Gi2/3,Router
3 3333.0001.0001 static Yes - Gi12/3,Router
3 3333.0000.0016 static Yes - Switch
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EXHAUSTION
MLD Snooping D X
<Alcatel> : <Alaxala> : <Ci sco>
RT-2 RT-3 | RT-2 RT-3 | RT-2
ge-1/1/1 ge-1/1/2 : 0/1(vlianl) 0/2(4@) : gig 2/1 |94

Vlan3

vpls 3(vlan 3)

e-1/3/1| " :

Uslz 1/3/3 1/334 | ' 0/4 | gig 2/3 gig 2/4

— —

‘VLC Packét ! VLC Packet ! VLC Packet
Client Capture Client Capture Client Capture

MLD SnoopingZ DisablelZL . Multicast PacketH’Floode b L& EED
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EXHAUSTION

Disabling/Enabling MLD-Snooping

e Alcatel :

ALU # configure service vpls 3 mld-snooping shutdown
ALU # configure service vpls 3 mld-snooping no shutdown

e Alaxala:

Alaxala(config)# no i1pv6 mld snooping
Alaxala(config)# 1pv6 mld snooping

e Cisco:

cisco(config)#no i1pv6 mld snooping
cisco(config)#ipv6 mld snooping
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EXHAUSTION

PIMTd)Router Failover
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PIM@)Route Failover

R DEEEZDownSE . PIMTOREDUIYEDLYZERET 5,

RP:2001::2

(*,G)Tree

(2001:1:10::10, FF18::1:1)

'
E

traffic

MLD report
Join(*,FF18::1:1)

RT-3

PIM E2{ETree DNE D LSIZEHo1=H ?

show router pim group ipv6/ show ipv6 mroute THEER
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EXHAUSTION

PIM®MRoute Failover YIYEZFEOT7AOELX

RP:2001::2

'
g

traffic

Receiver

@unicastiFREH
®multicast RPFZEH D

€"""" (%G) Tree
«4====OLD (S,G) Tree

New (S,G) Tree
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EXHAUSTION

Advanced Course

PIM DR EN{E
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EXHAUSTION
PIM DR

TEaAvT R TIL—2~ L—2E D PortZno shutdown,
H K TMLD-Snooping TMDmrouter portDEZTEZXLTT LY,

e Alcatel :

ALU # configure port 1/3/5 no shutdown
ALU # configure service vpls 3 mld-snooping shutdown

e Alaxala:

Alaxala(config)# interface gigabitethernet 0/5

Alaxala(config-1t)# no shutdown

Alaxala(config)# interface vlan 3

Alaxala(config-1t)# 1pv6 mld snooping mrouter interface gigabitethernet 0/5

e Cisco:

cisco(config)#interface gigabitEthernet 2/5
cisco(config-1f)#no shutdown
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EXHAUSTION
PIM DR

RT-2 RT-3 RT-2 RT-3
0/; anl) 0/2 (4n2) 0/& anl) 0/2 (4@)

--------------------------------------------------------------

=

€ EB5MRouterHhPIM DRIZESTLNET A ?
& £55MRouterHMLD QuerierZZE>TWVET A ?
& 55 MRouterHForwarder[ZHSTLNET H ?

()
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EXHAUSTION

Advanced Course

FREE DRI Z{E FI 75 8E: Static MLD Join
ER[ZReceiverMEBLELVIRREE THEHIBYZJoinS A ED VA FE
ZDInterfaceDEE T IZClientM B A IKEEZFEBIIZEmulate
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EXHAUSTION
Static MLD Join

e Alcatel :

ALU # configure router mild
ALU>config>router>mld# interface e-1/3/1
ALU>config>router>mld>if# static group ff18::1:1 starg

<interface_E TASM Group(FF18:1:1)% StaticlZJoin&t %, Source}gE EEL D T=6"starg” A T3>z {FI+5>
ALU>config>router>mld>if# static group ff38::2:1 source 2001:1:10::10

<interface £ TSSM Group(FF38::2:1)% StaticlZJoingt %, SSMD 1= SourceL,IEE T B, >

e Cisco:

cisco(config)#interface vlan 3

cisco(config-1H)#ipv6 mld static-group ff18::1:1

<interface £ CASM Group(FF18::1:1)% StaticlZJoins &5, >

cisco(config-1H)# i1pv6 mld static-group fF38::2:1 2001:1:10::10
<interface L TSSM Group(FF38::2:1)% Static/ZJoinct 5, SSMD =8 SourcetIFE T B, >
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EXHAUSTION
Static MLD Join

e Alaxala:

Alaxala(config)# 1pv6 access-list asm-static
Alaxala(config-ipv6-acl)# permit ipv6 any host ff18::1:1
Alaxala(config-ipv6-acl)# exit

<Join&t AGroup AddressZACL “asm-static” CI§E T 5, (ASMA) >
Alaxala(config)# interface vlan 3

Alaxala(config-1H)# 1pv6 mld static-group asm-static
<interface £ T”asm—static” T$& € L 1=GroupZ StaticlZJoin&t 5, >
Alaxala# 1pv6 access-list ssm-static
Alaxala(config-ipv6-acl)# permit ipv6 any host ff38::2:1

<Join&t bGroup AddressZACL “ssm-static” CH§E T D, (SSMA) >
Alaxala(config)# 1pv6 mld ssm-map enable

<{ssm—-mappingZEnable|Z9 35>
Alaxala(config)# 1pv6 mld ssm-map static ssm-static 2001:1:10::10

<“ssm-static” TIEE L1=Group Address|ZMap3 3 Source AddrZ+5§7E(SSM Mapping)>
Alaxala(config)# interface vlan 3
Alaxala(config-1H)# 1pv6 mld static-group ssm-static

<interface £ TC”ssm-static” C$g %€ L 1=GroupZ StaticlZJoinst 5, >
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EXHAUSTION

Advanced Course

SSM mapping

FTE D Group Addressz ¥ TE 0 Source Address|ZMapping
MLDv1 ClientUL AMELM(*,G)loinL M E L) MSSMZEL =L & FICH )

19
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EXHAUSTION

e Alcatel :

ALU # configure router mld

ALU >config>router>mld# ssm-translate grp-range ff38::2:1 f38::2:1 source
2001:1:10::10

<Group Address®Range(Start/End)&ZFIZMapd % Source AddrZzigTE>

e Alaxala:

Alaxala(conTig)# 1pv6 access-list ssm-static
Alaxala(config-ipv6-acl)# permit 1pv6 any host ff38::2:1
<mappinget A Group Address®DRangeZACL “ssm—static” CI&5E>

Alaxala(config)# 1pv6 mld ssm-map enable

<{ssm—-mappingZEnable(ZF %>

Alaxala(conftig)# 1pv6 mld ssm-map static ssm-static 2001:1:10::10

<“ssm-static” TgE L =Group Address|ZMap9 %Source AddrZ}E5E>
Alaxala(config-1P)# exit

e Cisco:

cisco(config)#ipv6 access-list ssm-test
cisco(config-i1pv6e-acl)#permit 1pv6 any host ff38::2:1
<mapping=1t A Group AddressDRangeZACL “ssm—test” TIgTE>
cisco(config)#ipv6 mld ssm-map enable

<{ssm—mappingZEnable(Z9 35>

cisco(config)#ipve mld ssm-map static ssm-test 2001:1:10::10
<“ssm-static” TI§E LT=Group Address|ZMap3 B Source AddrZ}E5E>
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EXHAUSTION

(ZE )OO EEIZEFILEHERE: static mroute

UnicastD IR IRIZB2 B % K (X T [TMulticastDRoute DAHELEELI-L\EE
Multicast D RPFIR TE |2 D & FH S Hstatic route HNMEFR TE S,

RP:2001::2

(*,G)Tree“‘

)

A J
)
“

= >
MLD report
Join(*,FF18::1:1)
2001:1:10::10/128MITdD
mroute(mcast-ipv6 route)ZRT-
2(2001:2: XXz :2)[AIFIZERTE

Mcast
traffic

ALU # configure router static-route 2001:1:10::10/128 next-hop 2001:2:XX::2
mcast-ipv6

cisco(config)#ipv6 route 2001:1:10::10/128 2001:2:XX::2 multicast
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EXHAUSTION

F &8 :Trouble ShootingMZE Z

o F9 [LXSourceMNEBAETrafficx HL TLZ\S N\ fEET S,
— TTLXLZZZD>TLVELVA ?
— Source/Group AddresslZE>TL\SH ?

 Receiverfll hr5Source/RPEINIHDIZ->THEEEL TLK,

— LHRTMLD EntrylXIELSHETLNS M ?

— LHRTPIM NeighborlE1E LLEEEL TLYHM ?

— LHRTPIM Entry(mroute)[FIELKHFE TSN ?

— LHRTE ML =RPF Neighbor/InterfacelZZE>TLNEH ?

— LHRM SRPF Neighbor~JoinZiE{ELTLNSH ?
J

— E{IMDRouter TPIM EntrylFIELLHETLNA M ?

— E{IDRouter TE XL -RPF Neighbor/InterfacelZZ>TLNBH ?

— _E{SLMDRouterHMBRPF Neighbor~NJoinZziZ{EL TLNEH ?
NY

SourceExTEAhDIZ-TLKK
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EXHAUSTION

(Z%) Debugd~<>k
e Alcatel :

ALU # debug router pim jp
ALU # debug router pim packet
ALU # debug router pim db
ALU # debug router mld packet

e Alaxala:

Alaxala# show tcpdump interface vlan 3 detail | grep multicast
Alaxala# show tcpdump interface vlan 3 detail | grep pim
Alaxala# show tcpdump interface vlan 3 detail | grep ip6

e Cisco:

cisco#debug 1pv6 pim group
cisco#debug i1pv6 mrib route
cisco#debug i1pv6 mld group
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